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Abstract. As a benchmark in the field of new energy vehicles and intelligent
technology, Tesla's voice assistant encountered significant bottlenecks when en-
tering the domestic market. At present, although most users acknowledge that
the voice assistant can provide stable responses to basic commands, they also
point out many obvious shortcomings, such as insufficient scalability of func-
tions, easy system crashes during operation, and limited execution of some
complex instructions due to hardware performance constraints. In response to
these issues, this article specifically proposes a phased improvement plan. Short
term focus on unleashing the potential of core functions to ensure smooth basic
experience; Mid term efforts will be made to enhance spatial adaptability and
meet the diverse needs of various scenarios; Long term planning for overall ar-
chitecture upgrade, laying the foundation for future development. At the same
time, focus on balancing technological innovation and user experience through-
out the process, optimizing communication logic and data processing, compre-
hensively enhancing entertainment interaction experience, and building differ-
entiated competitive advantages.
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1 Introduction

With the rapid development of artificial intelligence technology, voice intelligent
assistants have become an important component of the human-machine interaction
experience in intelligent cars. As a key medium connecting users and vehicle systems,
the performance of voice assistants directly affects driving safety and user experience.
As a benchmark enterprise in the global new energy vehicle industry, Tesla's voice
assistant technology level and user experience have attracted much attention.
Currently, the development of intelligent car voice assistants faces multiple chal-
lenges. From a technical perspective, in car voice systems require high-precision
speech recognition and semantic understanding in complex driving environments,
while being limited by the computing power of in car chips and driving safety re-

quirements, it is difficult to fully rely on cloud computing. From the perspective of
user experience, users have increasingly high expectations for voice assistants, not
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only requiring them to accurately execute basic instructions, but also hoping to
achieve functions such as natural language interaction, multitasking, and cross-
application collaboration. The gap between these requirements and existing techno-
logical capabilities has become a key factor restricting the development of voice as-
sistants.

This study takes voice assistant as the observation object, analyzes user evaluations
on domestic social platforms, and explores its existing problems and improvement
directions. Research has found that users' evaluations of Tesla voice assistants are
polarized: technology enthusiasts appreciate its simple design concept, while ordinary
users generally believe that its convenience is not as good as that of smartphone voice
assistants. Specifically, the issues raised by users mainly focus on three aspects: first-
ly, the "rigidity" of the interaction mode, where the system can only recognize a lim-
ited number of fixed sentence structures and has weak understanding of natural lan-
guage; The second is the "closed" ecosystem, which cannot integrate third-party ap-
plications, resulting in limited functionality; The third issue is the lack of environmen-
tal adaptability, resulting in a significant decrease in recognition accuracy in noisy
environments such as high-speed driving. Behind these issues, there are technical
bottlenecks in the local processing capability, data collection, and algorithm optimiza-
tion of the voice system [1].

This article proposes a phased improvement plan to address these issues. In the
short term, Tesla should focus on improving its speech recognition technology by
introducing more advanced natural language processing algorithms to enhance its
understanding of dialects and compound commands; Simultaneously, open ecosystem
interfaces to achieve seamless integration of third-party services such as navigation
and entertainment [2]. In the medium term, multimodal interaction technology can be
explored, combined with auxiliary input methods such as gestures and eye contact, to
reduce the false touch rate of voice interaction. In the long run, while ensuring safety,
can try to integrate cutting-edge technologies such as brain computer interfaces into
interactive systems to further revolutionize the handling experience of smart cars.

2 Current Status and Problem Analysis of Tesla Voice Assistant

2.1 Data Collection

Using web scraping techniques, data was collected from five major social media plat-
forms: Douyin, Bilibili, Xiaohongshu, Weibo, and Zhihu. The dataset includes 10,690
entries, covering 17 fields such as post time, content, number of comments, likes, and
favorites. Additionally, user feedback from official Tesla channels was gathered as a
supplement [3,4].

2.2 Data Preprocessing

The data underwent a cleaning process including integrity checks, handling of miss-
ing values, removal of duplicates, and filtering of irrelevant content. Unix timestamps
in the raw data were converted to standard datetime formats. Ten datasets were con-
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solidated based on common attribute names. Text data was segmented using the Jieba
tokenizer, and stopwords were removed using a combined list of the HIT stopword
list and user-defined stopwords to ensure both generality and domain specificity [5].
This article counts the number of comments, likes, etc., of each platform to evaluate
user participation. The main topic directions of users’’ discussion discussions are
determined through word frequency statistics [6]. When conducting a public opinion
heat analysis, this article quantitatively analyzes the public opinion heat and counts
the number of participants in the discussion on the topic of "Tesla Voice Assistant" in
posts on each platform, including:

Topicpopularity = numberofpostlikes + numberofcomments (1)

Natural language processing techniques were applied for word segmentation and
sentiment analysis to classify user comments as positive, negative, or neutral [7].
Sentiment analysis was conducted using a Naive Bayes algorithm and the open-source
lexicon in the Python library SnowNLP [8]. TF-IDF (Term Frequency-Inverse Docu-
ment Frequency) was used for keyword analysis [9].

3 Overview of Online Public Opinion

3.1  Overall Popularity

Statistics were compiled on the number of posts, likes, and comments related to the
Tesla Voice Assistant across platforms to assess its online popularity. The frequency
of user comments and discussions was analyzed to understand public attention. The
heat levels across different platforms are summarized in Table 1.

Table 1. Statistics on the popularity of online public opinion

Social platform likes Proportion Comment  Proportion  Popularity
Bilibili 2688182 93% 168424 7% 2856606
Tik Tok 10297653 94% 805405 6% 11103058
Weibo 41054 79% 11195 21% 52249

Xiaohongshu 35078 92% 3148 8% 38226
Zhihu 26321 80% 6446 20% 32767
Total 13088288 93% 994618 7% 14082906

According to the data, Tesla's voice assistant received about 13.09 million likes
and 994,618 comments across platforms, with a total heat score of 14,082,906 [10].
Douyin contributed the most to this popularity, accounting for 78.68% of total heat,
80.98% of likes, and 78.84% of comments, making it the most active platform. In
contrast, Zhihu's share was relatively low, with 0.20% of the heat, 0.65% of likes, and
0.23% of comments. The average heat value was 2,816,581, showing significant dis-
parity among platforms.
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3.2  Heat Trend Analysis

Table 2 clearly shows the total number of posts in each year from 2014 to 2025,
which provides data support for subsequent visual analysis. From 2014 to 2025, the
popularity of public opinion has shown a significant upward trend, especially after
2020, the popularity value has risen sharply, indicating that the attention and influ-
ence of Tesla's voice assistant are increasing year by year, and have reached a very
high level in recent years.

In 2024, the heat of Tesla's voice assistant reached 3.44 million, a year-on-year in-
crease of 289%, reflecting that its intelligence and integration development have been
recognized by the market. In 2025, the heat soared to 8.02 million (an increase of
133%), thanks to the deep integration with autonomous driving and Al technologies,
becoming the core interaction system of smart cars and driving the industry's attention
to continue to rise [11].

Table 2. Annual heat statistics

Year Heat
2014 52
2015 80
2016 2169
2017 2044
2018 16633
2019 34266
2020 570210
2021 750628
2022 385989
2023 886175
2024 3445487
2025 8025759

3.3  User Discussion Hotspots

Using Python's data processing libraries, the results after word segmentation were
statistically analyzed to calculate the frequency of each word and sort the keywords
by TF-IDF value to quickly identify high-frequency words and understand the text's
main themes and content. The high-frequency word statistics show that "voice" (781
times) and "assistant" (300 times) have the highest frequency, directly reflecting the
focus of user attention on voice interaction functions. The high frequency of "open"
(179 times) reflects the user's demand for the convenience of voice control. In terms
of specific functions, "navigation" (130 times) is the most concerned voice application
scenario, as shown in table 3.

It is worth noting that the frequent appearance of words such as "smart" (215
times) and "AI" (143 times) indicates that users are particularly concerned about the
technical intelligence level of the voice assistant. At the same time, the multiple men-
tions of competing product names such as "Xiaomi" (166 times), "Huawei" (154



Tesla Voice Assistant Network Public Opinion Analysis 725

times), and "Xiaoai" (128 times) reflect that users are accustomed to comparing Tes-
la's voice assistant with other mainstream smart voice products horizontally, paying
attention to its market competitiveness and differentiated advantages. The distribution
characteristics of these keywords clearly outline three main dimensions of user dis-
cussion: basic function experience, technical intelligence level, and market competi-
tion performance.

Table 3. Hotspot keyword statistics

Keyword Frequency Keyword Frequency
Tesla 1,657 Al 143
Voice 781 Xiaomi 166

Assistant 300 Huawei 154

Driving 253 Model Y 154
Model 231 Car 165
Phone 219 Video 173
Owner 216 Automatic 178
Smart 215 Steering Wheel 131

Function 213 System 100
Open 179 Navigation 130

3.4  Association Analysis

The association discussion of "phone" (219 times) and "car" (165 times) involves the
connection and collaborative work between Tesla's voice assistant and mobile appli-
cations, with users focusing on the compatibility and interaction experience across
devices. The discussion of "steering wheel" (131 times) as an important part of vehi-
cle driving focuses on how to operate through voice commands during driving to
improve driving safety and convenience.

Table 4. TF-IDF statistics for the past 6 Years

Year Keyword TF-IDF Value
2020 Nomi 0.332421
Voice 0.299724
Function 0.201633
2021 Function 0.201633
Assistant 0.185284
Experience 0.168935
2022 Robot 0.137915
Automatic 0.137915
Phone 0.104140
2023 Assistant 0.309045
Technology 0.207040
Car 0.203000

2024 Model 3 0.114112
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Year Keyword TF-IDF Value
Model Y 0.102701
Driving 0.095989
2025 Smart 0.320500
Al 0.208137
System 0.100298

As shown in table 4, from 2020 to 2025, the development trend of keywords for
Tesla's voice assistant reflects the common drive of user demand and technological
progress. In 2020, "nomi" as an innovative functional point attracted attention, and
users began to explore the potential of voice interaction. In 2021, the discussion shift-
ed to "function" and "experience," indicating that the market's requirements for prac-
ticality and user experience have increased. In 2022, the appearance of words such as
"robot" and "automatic" revealed users' expectations for higher levels of intelligence
and automation, while "phone" reflected the initial demand for cross-device collabo-
ration. In 2023, the strong return of the word "assistant" along with "technology" and
"car" marked a deeper user understanding of the voice assistant as a core component
of the vehicle's intelligent system, with technological strength becoming the focus of
discussion. In 2024, the focus of keywords shifted to specific models ("model3,"
"modely") and "driving," showing that users have higher expectations for personal-
ized optimization of voice assistants in specific scenarios. By 2025, "smart," "ai," and
"system" dominated the discussion, indicating that the market has come to regard the
voice assistant as a representative of the vehicle's overall intelligence level, with the
focus shifting from a single function to system-level intelligent integration.

This evolution process reveals the shift in user demand from basic functional ex-
ploration to system-level intelligent solutions. It also maps out Tesla's strategic path
in voice assistant development from functional innovation to technological deepening,
from single-device optimization to cross-device collaboration, and finally to system-
level integration. This change is not only a reflection of technological development
but also an inevitable result of the dual effects of market competition and user expec-
tations.

4 Pain Points of Tesla Voice Assistant Based on Sentiment
Analysis

4.1  Sentiment Orientation Analysis

Comments were collected and organized, and sentiment classification was performed
using SnowNLP natural language processing technology, dividing comments into
positive, negative, and neutral. The proportion of each type of sentiment comment
was then statistically analyzed to create a sentiment distribution table, clearly showing
the proportion of each sentiment. A pie chart of sentiment distribution was also creat-
ed to intuitively present the proportion of each sentiment through different colors and
pie sections, as shown in figure 1.
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Fig. 1. Sentiment analysis pie chart

From the sentiment analysis statistics, the proportion of positive sentiment com-
ments is the highest, at 47.3%, indicating that over 40% of users have a positive atti-
tude towards the product or service, recognizing its value and performance. The pro-
portion of negative sentiment comments is 38.1%, which is relatively high, indicating
that there are obvious shortcomings in the product or service, and some users have
had poor experiences, leaving room for significant improvement. Neutral sentiment
comments account for 14.6%, with these users having a more objective attitude, nei-
ther particularly liking nor strongly disliking the product. Overall, the product or ser-
vice has certain advantages and market recognition, but improvements need to be
made based on the concentrated negative feedback to enhance overall user satisfaction
and loyalty.

4.2  Sentiment Trend Analysis

To deeply analyze the changes in comment data over time, comments were divided by
year. For each comment, sentiment analysis technology was used to determine the
sentiment orientation and assign a corresponding sentiment value to quantify the posi-
tive or negative emotions of the comments. The annual sentiment ratio was then cal-
culated by comparing the number of negative comments to the number of positive
comments each year. This ratio can intuitively reflect the sentiment bias of each year.
Finally, an annual sentiment ratio statistics table was created to clearly present the
data, and a sentiment ratio line chart was drawn to intuitively show the dynamic
changes in the sentiment ratio, helping to grasp the evolution of user sentiment, as
shown in figure 2.
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Fig. 2. Sentiment ratio line chart

From 2014 to 2017, the sentiment ratio decreased from 0.8 to 0.67, indicating that
during this period, the proportion of positive comments increased relatively, while the
proportion of negative comments decreased relatively, and the user evaluation of the
product or service tended to be more positive. From 2017 to 2018, the sentiment ratio
increased to 0.75, meaning that the proportion of negative comments increased rela-
tively again, and user satisfaction may have fluctuated. From 2018 to 2020, the senti-
ment ratio gradually decreased from 0.67 to 0.52, reflecting an increasing proportion
of positive comments and a continuous improvement in the user reputation of the
product or service. However, from 2020 to 2021, the sentiment ratio increased again
from 0.52 to 0.67, indicating an increase in the proportion of negative comments and
a certain reversal in user evaluation of the product or service. From 2021 to 2022, the
sentiment ratio continued to rise to 0.72, indicating a further increase in the proportion
of negative comments and a possible decline in user satisfaction. From 2022 to 2023,
the sentiment ratio slightly decreased to 0.61, with an increase in the proportion of
positive comments. From 2023 to 2024, the sentiment ratio decreased to 0.52, show-
ing an increase in the proportion of positive comments and a more positive user eval-
uation. From 2024 to 2025, the sentiment ratio increased again to 0.67, reflecting an
increase in the proportion of negative comments and a fluctuation in user evaluation
of the product or service.

Overall, the sentiment ratio fluctuates significantly between different years but
shows a general downward trend. This may be related to the development of domestic
automobiles, market competition, changes in user expectations, and other factors.
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4.3 LDA Topic Mining and Topic Evolution Analysis

The LDA algorithm was used to statistically analyze the user sentiment topics over
the years, extracting the core issues of user concern each year. The comment data was
divided by year to create a topic statistics table and draw a sentiment ratio line chart
to intuitively present the dynamic changes in sentiment orientation and public opin-
ion, as shown in figure 3.
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Fig. 3. Topic evolution chart

The topic evolution of Tesla's voice assistant reflects its development process from
initial exploration to comprehensive intelligence. Technological progress, market
competition, and user demand are the main drivers of its evolution. This paper divides
it into the following five stages. The development process of Tesla's voice assistant
can be divided into five key stages, showing a clear technological evolution path.
From 2014 to 2015, the initial stage, user feedback, such as "understanding" clarified
the functional boundaries and adapted to the Chinese market with localization, such as
adding Chinese voice support. From 2016 to 2017, the technology breakthrough peri-
od, voice recognition technology was initially linked with the Autopilot system, and
neural network technology significantly improved recognition accuracy, making the
voice assistant an important entry point for human-car interaction. From 2018 to
2020, the optimization stage focused on improving user experience, introducing natu-
ral language processing technology to improve the fluency of dialogue, and launching
anthropomorphic interaction functions to enhance affinity.

From 2021 to 2023, the voice assistant was integrated with high-precision maps
and real-time traffic data, supported by 5G and edge computing technologies to han-
dle more complex control commands. By 2024-2025, the voice assistant had evolved
into the vehicle's intelligent hub, deeply integrated with the L4-level autonomous
driving system to achieve full-scenario service integration. This evolution process
clearly shows the development trajectory from basic function implementation to sys-
tem-level integration, reflecting Tesla's continuous innovation in human-machine
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interaction. Each stage's breakthrough was driven by both technological progress and
user demand, ultimately transforming the voice assistant from a simple control tool to
the core interaction system of the intelligent cockpit.

5 Conclusion

By systematically analyzing public opinion data from domestic social media plat-
forms regarding Tesla's voice assistant, this study reveals the key issues and develop-
ment opportunities of the product in terms of user experience and technical imple-
mentation. The study found that Tesla voice assistant received 47.3% positive evalua-
tion, but 38.1% negative feedback focused on the three core pain points, significantly
when the speed exceeds 80km/h, the misrecognition rate increases significantly, only
supports more than 300 fixed instructions cannot handle combination requirements,
and high-speed scene interaction defects and other core problems. Through the track-
ing and analysis of the evolution of public opinion from 2014 to 2025, the user's at-
tention has gradually shifted from the early basic functional demands of focusing on
voice input in 2016 to the system-level intelligent integration needs of the deep inte-
gration of high-frequency discussion Al and unmanned driving in 2025, which not
only reflects the technological progress, but also highlights the continuous improve-
ment of user expectations. Based on these findings, it is suggested that Tesla adopt a
stepwise improvement strategy, focusing on improving voice recognition accuracy
and opening API interfaces within one year in the short term, establishing a multi-
modal interaction system and user data crowdsourcing mechanism within 2-3 years in
the medium term, and exploring deep integration with FSD system and developing
context-aware active interaction in the long term. It is worth noting that with the de-
velopment of cutting-edge technologies such as brain-computer interfaces, future
vehicle interaction may usher in revolutionary changes, but a corresponding technical
and ethical framework needs to be established simultaneously. The value of this study
lies in providing quantitative analysis based on real user feedback, but there are also
limitations, such as incomplete data coverage and limited accuracy of network lan-
guage recognition. If further research is carried out, the depth and timeliness of analy-
sis can be further improved by introducing deep learning models and expanding the
range of data collection. These findings not only provide a clear direction for Tesla
product optimization but also provide a valuable reference for research in the field of
human-computer interaction in intelligent vehicles.
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