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Abstract. In the context of rapid artificial intelligence advancement, this study explores public
perception of autonomous driving technology, exemplified by Baidu's " Apollo Go " autonomous
driving taxis in Wuhan. Given the discrepancy between governmental/enterprise optimism and public
skepticism, this research aims to analyze public sentiment and concerns towards autonomous
vehicles to mitigate risks associated with Al adoption in intelligent driving. Utilizing web text analysis,
2,181 valid Weibo comments were collected and analyzed using ROST CM6 software. Results
reveal that while 81.50% of the public expresses positive emotions, primarily driven by technological
progress and service experience, significant concerns persist regarding safety (15.38% negative
sentiment) and socio-economic impacts, such as potential job displacement. The study innovatively
employs social media data for a nuanced understanding of public perception, providing valuable
insights for policymakers and industry stakeholders to enhance autonomous vehicles social
compatibility and facilitate its safe, orderly, and extensive deployment.
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1. Introduction

With the rapid advancement of artificial intelligence, Baidu's "Apollo Go" driverless vehicles took
the lead in achieving commercial operation of autonomous driving in Wuhan in August 2023,
achieving remarkable success. The Chinese government strongly supports the development of
automated driving technology and has proposed a development strategy that deeply integrates
technologies such as artificial intelligence and big data with the transportation and logistics industry
[1]. In contrast to the optimistic and proactive attitudes of the government and enterprises, the
domestic public currently holds skeptical and cautious views on driverless cars [2]. For instance,
controversial topics such as "Apollo Go driverless taxi knocks down pedestrians," "Apollo Go
accused of disrupting the market with ultra-low prices," and "Is Apollo Go going to take away drivers'
livelithoods?" quickly dominated the trending topics on Weibo [2]. Faced with this public sentiment,
the research motivation of this paper lies in: how to fully explore and analyze the public's attitude
perception towards driverless technology in this public sentiment, thereby further preventing the risks
brought by artificial intelligence technology and helping China gain the initiative in the intelligent
driving industry.

Among the current research findings on the acceptance and public perception of driverless technology,
most studies primarily analyze survey data through carefully designed questionnaires. For example,
Zefreh et al. explored the influencing factors of public acceptance of driverless public transportation
based on a questionnaire survey in Budapest [3], but these studies often suffer from issues such as
insufficient sample size and subjective biases of respondents. In today's increasingly popular social
media landscape, the public has become accustomed to obtaining information and expressing
opinions through online social platforms. Sina Weibo, one of China's largest public social media
websites, provides an important window for presenting the public's interest, attention, and attitudes
towards various hot events [*l. In recent years, scholars have begun to fully utilize social media data
and emerging online text analysis methods to study public perception values and influencing factors
in areas such as consumer decision-making and satisfaction [5-6], tourism experiences [7-8], etc.
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Based on the above research background, this paper innovatively applies online text analysis methods,
taking Weibo text data related to "Apollo Go" as the research object, to help capture the public's
perception attitudes towards topics related to rapid driverless technology. This approach provides a
more comprehensive and diversified perspective for government policy formulation and corporate
business operations to understand the public's cognitive responses to the practical application of
artificial intelligence technology.

2. Materials and methods

2.1. Overview of the case

Apollo Go is an autonomous driving mobility service platform under Baidu, which has opened up
test operation services for passenger transport in 11 cities and is conducting tests for fully driverless
autonomous driving mobility services in Beijing, Wuhan, Chongqing, Shenzhen, and Shanghai. As
of July 28, 2024, Apollo Go has provided over 7 million autonomous driving mobility services to the
public. In May 2024, Baidu launched the sixth-generation Apollo Go driverless vehicle in Wuhan,
equipped with the world's first large-scale autonomous driving model supporting L4-level driverless
applications [9]. The platform is expected to achieve break-even in Wuhan by the end of 2024 and
enter a full-scale profit-making phase in 2025.

2.2. Data collection

We collected perception-related comments about Wuhan Apollo Go from Weibo between July 1,
2024, and June 30, 2025. A total of 2,473 comments were obtained. After manually screening and
removing duplicate, irrelevant, promotional, and other invalid comments, we ended up with 2,181
valid comments.

2.3. Research methods

The network text analysis method, also known as content analysis, encompasses techniques for
transforming unstructured, qualitative symbolic content derived from online consumer reviews into
structured, quantitative data for in-depth research [10]. In this study, we employ the network text
analysis method to mine public comments on the Apollo Go autonomous driving mobility service
from original Weibo posts. We utilize the ROST CM6 software to analyze the online review data,
dissecting the public's sentiment towards the Apollo Go autonomous driving mobility service, and
subsequently propose relevant policy recommendations.

3. Results

3.1. Word frequency and high-frequency words

This paper employs the ROST CM6 software for word segmentation and statistical analysis of the
collected data, extracting the top 80 high-frequency words and translating them to capture the public's
initial emotional perception of "Apollo Go" (as shown in Table 1). From a part-of-speech perspective,
these high-frequency words are primarily nouns, verbs, and adjectives.

Nouns mainly reflect the public's focus on objects and related contexts concerning "Apollo Go"
autonomous driving taxis. Such terms include "Apollo Go," "Autonomous Driving," "Driver,"
"Driverless," and "Safety Officer," which embody core concerns in terms of technology, personnel,
and functionality. For instance, "Apollo Go" (8,112 occurrences), as the brand name, appears most
frequently, indicating the public's high level of attention to this brand. "Autonomous Driving" (3,293
occurrences) and "Driverless" (2,564 occurrences), as core technical terms, indicate the public's strong
interest in this technology itself. Meanwhile, the frequent appearance of "Safety Officer" (2,528
occurrences) and "Safety" (1,188 occurrences) highlights the public's concerns about safety assurance
in autonomous driving.
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Verbs reflect the actions and experiences involved in public discussions, indicating the public's
attention to practical operations and experiences during the use of autonomous driving taxis. For
example, "Experience" (921 occurrences), as a high-frequency verb, shows that the public is
particularly concerned about the experience during the use of autonomous driving taxis. Additionally,
the emergence of verbs such as "Recruitment" (698 occurrences) and "Travel" (645 occurrences)
indicates the public's interest in employment opportunities and changes in travel modes brought about
by autonomous driving technology.

Adjectives reflect the public's subjective evaluations and emotional attitudes toward autonomous
driving taxis. For instance, the frequent appearance of words like "Intelligent" (769 occurrences) and
"Priority" (656 occurrences) reflects the public's recognition of the intelligence level of autonomous
driving technology and their expectations for its priority development.

In summary, the public has expressed high attention and expectations regarding the emergence of
autonomous driving taxis. However, the appearance of words such as "Safety" and "Employment" in
high-frequency terms also reveals the public's concerns about potential social risks brought by
autonomous vehicles.

Table 1. Top 80 high frequency words
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3.2. Sentiment analysis

Sentiment analysis aims to systematically organize reviews with emotional undertones to intuitively
and effectively reveal consumers' emotional experiences and perceptions of Apollo Go. Sentiment
analysis reflects consumers' direct feelings toward Apollo Go, categorizing emotions into positive,
neutral, and negative types. It quantitatively scores and evaluates emotional expressions in customers'
text information to analyze the distribution of customers' emotions. This paper utilizes the sentiment
analysis tool in ROST CM6 software to conduct a detailed analysis of customers' comments.

From the data in the table, it can be concluded that positive emotions dominate consumers' sentiments
toward Apollo Go, accounting for a high proportion of 81.50%, indicating consumers' high
recognition and satisfaction with Apollo Go's services. In the breakdown of positive emotions, the
proportions of "general," "moderate," and "high" positive emotions are relatively balanced, with
general positive emotions accounting for 31.60%, moderate positive emotions for 30.56%, and high
positive emotions for 19.33%. Notably, the proportions of moderate and general positive emotions
are similar, suggesting that these consumers' emotional tendencies are relatively fragile and prone to
fluctuation influenced by external factors. Therefore, for Apollo Go, it is crucial to continuously
optimize services, consolidate and enhance consumers' positive emotions, particularly transforming
general positive emotions into moderate or even high positive emotions.

Meanwhile, observing the specific numbers of positive emotions, there are 304 instances of general
positive emotions. This requires Apollo Go to pay particular attention to effectively improving the
satisfaction of this group of consumers when promoting service upgrades, encouraging their
emotional tendencies to shift towards more positive levels, and preventing them from slipping into
neutral or negative emotions.

Additionally, although negative emotions account for a relatively low proportion, 15.38% of
consumers still expressed dissatisfaction, including 102 instances of general negative emotions
(10.60%), 28 instances of moderate negative emotions (2.91%), and 8 instances of high negative
emotions (0.83%). These data indicate that while most consumers hold a positive attitude toward
Apollo Go, a small portion of consumers still exhibit varying degrees of dissatisfaction, particularly
the presence of high negative emotions, which cannot be overlooked. Therefore, Apollo Go needs to
promptly take measures to address service issues based on specific consumer feedback, improving
overall consumer satisfaction and promoting the brand's long-term development.

3.3. Semantic network analysis

To gain a deeper understanding of the factors influencing consumers' positive and negative
perceptions, we conducted positive and negative semantic network analyses. Based on the extracted
high-frequency words and the correlations among them, we constructed semantic network diagrams.
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The connections between nodes in these diagrams illustrate the associative relationships among words,
enabling the analysis of their underlying logic. A greater number of arrows indicates a higher
frequency of co-occurrence and closer relationships among the words.

3.3.1. Sources of positive perceptions

By extracting and analyzing texts expressing "positive" emotions, as illustrated in Figure 1, we
summarized the primary sources of consumers' positive perceptions as follows:

Technological advancement stands as the core reason for consumers' high praise of the self-driving
taxi service Apollo Go. Numerous consumers have mentioned that "the autonomous driving
technology demonstrated by Apollo Go is astonishing, truly making me feel the power of technology
transforming our lives" and "the precision and safety of self-driving have filled me with anticipation
for future travel." These evaluations highlight and discuss the transformative impact of self-driving
technology as an emerging technological innovation on the automotive industry and even the structure
of human society. They also reflect the widespread belief among the Chinese public that this trend is
"inevitable".

Service experience serves as a bridge connecting technology with users, and high-quality service
experience further solidifies consumers' positive perceptions. For instance, feedback such as "the
entire process from booking to riding was seamless, with prompt customer service responses that
made me feel very at ease" and "the interior of the Apollo Go self-driving taxi is clean, and the ride
is comfortable, giving one a sense of being at home" indicates that Apollo Go's meticulous attention
to service details has effectively enhanced consumer satisfaction and loyalty, enabling the
convenience brought by technological advancements to be better delivered to every consumer.
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Figure 1. The positive semantic network diagram
3.3.2. Sources of negative perceptions

By extracting and analyzing texts expressing "negative" emotions, as illustrated in Figure 2, we have
summarized the main sources of consumers' negative perceptions as follows:

Safety concerns constitute a significant factor contributing to consumers' negative attitudes towards
the self-driving taxi service Apollo Go. In consumer feedback, concerns such as "doubts about the
safety of self-driving technology, fearing risks of false advertising or technological fraud" and
"whether self-driving vehicles have undergone legal certification and whether there are cases of
illegal operation" frequently emerge. Keywords like "false", "fraud", "illegal", and "safety" reflect
consumers' skepticism about the safety assurance mechanisms for new technological applications, as
well as their worries about potential threats to personal and property safety.
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Socioeconomic factors also play a crucial role in influencing consumers' negative perceptions.
Consumers have expressed concerns about the potential socioeconomic impacts of self-driving taxis,
such as "whether the widespread adoption of self-driving technology will replace a large number of
traditional driver jobs, exacerbating employment issues" and "fears that the development of self-
driving taxis will lead to driver unemployment and affect social stability." Keywords like
"employment", "replacement", "drivers", and "unemployment" reveal consumers' unease about the
socioeconomic structural changes that technological advancements may bring, particularly their
sympathy and concern for the challenges that traditional industry workers may face.
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Figure 2. The negative semantic network diagram

4. Discussion

This paper focuses on the case of Apollo Go in Wuhan, which represents the world's largest-scale
commercial operation of autonomous driving. By integrating social media data analysis with text
mining techniques, this study aims to explore public attitudes toward autonomous driving technology,
their key concerns, and potential directions for future research.

Public attitudes toward autonomous driving technology exhibit a certain degree of complexity. On
one hand, technological progress, as a high-frequency keyword, frequently appears in social media
comments, reflecting public recognition and anticipation of autonomous driving technology as an
emerging innovation. This positive attitude primarily stems from the convenience and transformative
impact on future travel modes brought about by autonomous driving technology. On the other hand,
despite the high level of acceptance of technological progress, safety remains one of the foremost
concerns among the public. This is evidenced by high-frequency terms such as "Safety," indicating
public worries about the safety and reliability of autonomous driving technology in practical
applications.

In addition to technological progress, service experience is also a focal point of public attention.
During the operation of Apollo Go, the public has extensively discussed the riding experience of
autonomous taxis, covering aspects such as the in-car environment, driving routes, and comfort.
Simultaneously, the socioeconomic impacts of autonomous driving technology are also a significant
concern among the public. For instance, the potential job displacement caused by autonomous taxis
has sparked widespread discussion, particularly resonating among ride-hailing drivers. Word
frequency analysis reveals that the public has significant concerns about whether autonomous driving
technology will lead to unemployment among traditional drivers.
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Market competition and policy environment are also crucial factors influencing public attitudes.
Through text analysis, this paper finds that the public pays close attention to the performance of
autonomous taxis in market competition, including pricing strategies, service quality, and market
share. Meanwhile, the policy environment plays a vital role in the promotion and application of
autonomous driving technology. Relevant government policies not only provide a clear management
framework and operational procedures for road testing and demonstration applications of autonomous
driving technology but also promote the research and development, promotion, and industrialization
of intelligent connected vehicle technology. These policies have a non-negligible impact on the
formation and evolution of public attitudes.

Given the complex public attitudes toward autonomous driving technology, future research should
focus on enhancing the social compatibility of autonomous driving. This includes improving the
safety and reliability of autonomous driving technology through technological innovation to alleviate
public safety concerns. Simultaneously, public education and promotion efforts should be
strengthened to increase public awareness and acceptance of autonomous driving technology.
Additionally, attention should be paid to the integration of autonomous driving technology with social
culture to promote its widespread application across various sectors of society.

In response to potential market competition issues arising from autonomous taxis, future research
should delve into the relationship between the market structure of travel services and government
regulation. On one hand, a sound market competition mechanism should be established to encourage
enterprises to enhance technological innovation and improve service quality. On the other hand, the
government should formulate scientific and reasonable regulatory policies to ensure fair and orderly
market competition. Simultaneously, attention should be paid to the impact and shock of autonomous
taxis on the traditional taxi industry, and reasonable policy measures should be formulated to promote
coordinated development between the two industries.

The widespread application of autonomous driving technology will inevitably lead to changes in the
employment structure. Future research should focus on the impact of employment changes on social
stability and development and propose corresponding improvement plans for the social security
system. This includes establishing a sound unemployment insurance system, strengthening vocational
skills training and reemployment services, among others. Simultaneously, attention should be paid to
the emergence and development trends of new occupations to provide necessary support and
guarantees for practitioners in emerging occupations.

Legal frameworks and local legislation are essential foundations for ensuring the safe and orderly
development of autonomous driving technology. Future research should focus on the latest
developments and trends in legal frameworks and local legislation in the field of autonomous driving
both domestically and internationally. Based on China's actual situation, practical legal frameworks
and local legislative recommendations should be proposed. This includes clarifying legal provisions
and procedural requirements for road testing and demonstration applications, access registration,
usage management, traffic violations, and accident handling of autonomous vehicles to provide a
solid legal guarantee for the widespread application of autonomous driving technology.

5. Conclusions

Through an in-depth study of the commercial operation case of Apollo Go (Wuhan's autonomous
driving project) and by integrating social media data analysis with text mining techniques, this paper
explores public attitudes toward autonomous driving technology, their key concerns, and potential
directions for future research. The research findings indicate that the public holds complex attitudes
toward autonomous driving technology, characterized by both anticipation and apprehension. Future
research should focus on enhancing the social compatibility of autonomous driving, improving the
market structure of travel services and government regulation, addressing employment changes and
social security systems, and exploring legal frameworks and local legislation, thereby promoting the
safe, orderly, and widespread application of autonomous driving technology.

416



Acknowledgements

The authors gratefully acknowledge the financial support from Research on the Construction and
Governance of Digital Ecosystem for Ningxia Goji Industry Based on Multi-agent Value Co-creation
(grant no. 2023AAC03084) and Research on Key Technologies of the Entire Life Cycle of Data
Trading (grant no. 2024BEH04023) funds.

References

(1]

(2]

(4]
(3]

(6]

(7]

(8]

[9]

[10]

Chen Yuexia, Zha Qifen, Jing Peng, et al. Modeling and Analysis of Autonomous Driving Acceptance Considering
Age Heterogeneity [J]. Journal of Jiangsu University (Natural Science Edition), 2021, 42(2): 131-138.

Sun Lingbo, Tang Qiusheng, You Yu. Research on the Acceptance of Autonomous Taxis Based on an Improved
TAM [J]. Journal of Railway Science and Engineering, 2022, 19(06): 1540-1549

TALEBIAN A, MISHRA S. Predicting the adoption of connected autonomous vehicles: a new approach based on
the theory of diffusion of innovations[J]. Transportation Research Part C: Emerging Technologies, 2018, 95:
363-380.

SCHOETTLE B, SIVAK M. Public opinion about self-driving vehicles in China, India, Japan, the US, the UK, and
Australia[R]. University of Michigan, Ann Arbor, Transportation Research Institute, 2014.

Yang Jie, Shen Mengjie. Survey on the Acceptance of Autonomous Vehicles in China's Consumer Market [J].
Journal of Chang'an University (Social Science Edition), 2017, 19(6): 34—42.

Zhou Bin, Chen Yuanyuan, Yu Hu, et al. Research on the Influencing Factors of Customer Satisfaction in Study
Travel to Traditional Ancient Villages: Taking Xidi and Hongcun as Examples [J]. Progress in Geography, 2022,
41(5): 854-866.

Gong Jian, Yang Yuanyao, Liu Yong, et al. Research on the Influencing Factors of Mountain Adventure Tourism
from the Perspective of Customer Satisfaction: Taking Heizhugou Scenic Area as an Example [J]. Journal of Sichuan
Tourism University, 2022(6): 67-73.

Li Wenyan, Dong Chunhui, Xu Xueliang. Analysis of Customer Satisfaction and Improvement Strategies in Foshan
Customer Attractions from the Perspective of Cultural and Tourism Integration [J]. Market Weekly, 2023, 36(10):
95-98.

Li Hanwei, Li Mengyuan. "To Obstruct" or "To Promote": Social Demands and Policy Responses to Autonomous
Driving—Taking Apollo Go in Wuhan as an Example [J]. Learning and Practice, 2024, (08): 32-41.

Zhao Wenbo, Xu Jingyang, Peng Wuliang, et al. Research on Tourism Satisfaction in Changdao Based on Online
Reviews [J]. Information and Management Research, 2022(Z2): 37-45.

417



