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Introduction
Background & Significance
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Traffic congestion Traffic safety Traffic pollution

ü The issues of urban traffic are becoming increasingly prominent, with 
the most common problems including traffic congestion, traffic 
safety, and traffic pollution. 

ü With the urgent need for addressing these challenges, urban road 
traffic is rapidly advancing towards intelligent development.

ü enhance the efficiency of 
transportation systems

ü significantly impact the 
travel experiences of 
individuals          
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q Establish a precise and comprehensive evaluation system for urban 
traffic intelligence

Mainly relying on 
indicators based 
on physical 
measurements

ü The existing systems mainly rely on indicators based 

on physical measurements, while neglecting the 

crucial factor of travel experience.



ü Fundamentally, intelligent transportation serves travelers. In the process of developing and constructing intelligent 
transportation, physical work and service functions are equally important, and the latter is becoming increasingly 
important.
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Give two small examples

q Therefore, there is a notable discrepancy between the intended effects of transportation 
design and the actual travel experiences perceived by traffic participants.

Increasing the 
maximum carrying 
capacity of the bus 
system can improve its 
transportation efficiency, 
but this often comes at 
the cost of reducing 
passenger comfort.

The two-stage design during 
the journey crossing aims to 
minimize the overall waiting 
time and improve the safety 
of pedestrians and vehicles. 
However, some people may 
find this design inconvenient 
because they need to wait 
twice when crossing the 
intersection.
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Three main challenges

q It is urgently necessary to fill the gap by evaluating the quality of urban transportation services 
based on actual travel experiences, achieving the effect of "promoting construction through 
evaluation".

How to establish a 
comprehensive indicator 
library for the evaluation 

system
One commonly employed approach is to 
extract suitable indicators through literature 
research.

How to collect data 
related to the travel 

experiences of traffic 
participants

How to build an effective 
evaluation system based 

on travel experiences

Traditional data collection methods 
primarily rely on surveys
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Three main challenges

To address the above challenges, we propose a data-driven evaluation system for urban traffic 
intelligence based on travel experiences through sentiment analysis, and the evaluation framework 
is shown in next page.

How to establish a 
comprehensive indicator 
library for the evaluation 

system

How to collect data 
related to the travel 

experiences of traffic 
participants

How to build an effective 
evaluation system based 

on travel experiences
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The framework is designed in an end-
to-end manner, which can seamlessly 
and automatically handle tasks from 
data collection to evaluation.

ü For the first challenge of indicator 
library construction, we combine 
literature retrieval and survey to 
establish a comprehensive indicator 
library.
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The framework is designed in an end-
to-end manner, which can seamlessly 
and automatically handle tasks from 
data collection to evaluation.

ü For the second challenge of travel 
experiences extraction, we collect 
travel experiences from two data 
sources: questionnaire and social 
media posts. 
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The framework is designed in an end-
to-end manner, which can seamlessly 
and automatically handle tasks from 
data collection to evaluation.

ü For the third challenge of evaluation 
system design, we conduct 
sentiment analysis on social media 
posts and Analytic Hierarchy 
Process on survey data. The 
evaluation results based on these 
two data sources are then cross-
validated.
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The framework is designed in an end-
to-end manner, which can seamlessly 
and automatically handle tasks from 
data collection to evaluation.

ü The proposed method is tested in 
Shanghai, China, to evaluate the 
level of urban traffic intelligence.In 
conclusion, this research presents a 
novel approach to evaluating urban 
traffic intelligence. The obtained 
evaluation outcomes can provide 
scientific guidance for the 
development of intelligent 
transportation systems.
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Shanghai

p China’s second-largest city

p Diverse transportation modes 

p Rapid development of 

intelligent transportation

Shanghai subway
network map

The map of Shanghai
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Papers published after the year 2010

Meta-analysis

17 closely related 
papers

q In this work, we obtain the indicator library 
through meta-analysis，which is to retrieve 
indicators from existing literature.

• We focus on papers that proposed evaluation systems 
related to ITS, and we limit our analysis to papers 
published after the year 2010. After conducting a 
thorough search, a total of 17 closely related papers are 
identified
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ü Filter the preliminary indicators that are 
closely related to travel experiences and 
perform cluster analysis

Representative indicators that can be used to evaluate urban traffic intelligence

flexibilityFlexibility

flexibilityAffrodability
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15Representative indicators that can be used to evaluate urban traffic intelligence

flexibilityFlexibility

ü Flexibility refers to the 

responsiveness of a 

transportation system to 

different travel needs and 

the capability of providing 

personalized travel 

suggestions

flexibilityFlexibility
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q This section introduces the data collection process for obtaining travel experiences from 
two data sources: 

     (1) survey data collected through questionnaires 
     (2) social media data scraped from Sina Weibo.

01 survey data collected through 
questionnaires

14 Qs

p the background characteristics of 

the respondents

p assess the overall understanding 

and perceptions of the 

respondents regarding ITS

p information from respondents to 

evaluate the indicators
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Research Method
Stage 2  Data collection for travel experiences

q This section introduces the data collection process for obtaining travel experiences from 
two data sources: 

     (1) survey data collected through questionnaires 
     (2) social media data scraped from Sina Weibo.

Distribution of travel modes among survey respondents Overall understanding and perceptions of the survey 
respondents regarding ITS

ü a total of 477 valid questionnaires were obtained after 
conducting an integrity check and filtering out invalid responses.

ü travel mode    
ü Overall understanding and perceptions of the survey 

respondents regarding ITS
ü Participants are required to rank the satisfaction of the 

indicators from last chapter based on their travel experiences.

17



Research Method
Stage 2  Data collection for travel experiences

q This section introduces the data collection process for obtaining travel experiences from 
two data sources: 

     (1) survey data collected through questionnaires 
     (2) social media data scraped from Sina Weibo.

conduct data filtering

18

ü Weibo is the Chinese version of Twitter, which has over 250 million daily active 
users according to the data at the end of 2022.

ü our web scraping efforts are focused on gathering posts from Shanghai

ü conduct data filtering
ü obtain a dataset with a 

total of 3266 valid Weibo 
data entries
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q Because the data are collected from two data sources, which are different data types, so 
this part use two approaches to design evaluation.

For survey data

ü a preliminary rating of urban traffic intelligence can be 
derived. This rating can be used as a benchmark to cross-
validate with the evaluations derived from the social 
media data. The rating derived from the survey data can 
be calculated as follows:

weight

rating from Likert scale ranking in Q8

ü use AHP method 
ü The heat map highlights the relative 

importance of row and column 
factors

ü the consistency check pass
ü obtain weights of every indicator
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q Because the data are collected from two data sources, which are different data types, so 
this part use two approaches to design evaluation.

For survey data

ü a preliminary rating of urban traffic intelligence can be 
derived. This rating can be used as a benchmark to cross-
validate with the evaluations derived from the social 
media data. The rating derived from the survey data can 
be calculated as follows:

weight

rating from Likert scale ranking

The weights are then utilized to 
perform a weighted sum of the 
ratings. Therefore, the AHP method 
yields an evaluation score of 69.64 
for urban traffic intelligence in 
Shanghai.
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q Because the data are collected from two data sources, which are different data types, so 
this part use two approaches to design evaluation.

For social media data

ü We first classify the text data collected from Weibo 
into respective indicators using a pre-trained 
language model which is named BERT.

ü The training of the BERT framework involves two 
steps: pre-training and fine-tuning.

ü ①trained on a vast amount of data with various pre-
training tasks

ü employ the parameters provided by CUI
ü fine-tune these parameters using the labeled text data ü labeled a total of 1633 samples

ü the performance metrics of the BERT model 
across different epochs in the test data.

ü the four metrics increase steadily and stabilize 
after 10 epochs.

ü select the model from the 10th epoch for the 
text classification task.

Cui, Y., Che, W., Liu, T., Qin, B., Yang, Z., 2021. Pre-training with whole word masking for Chinese BERT. IEEE/ACM Trans. Audio, Speech, Lang. Process. 29,3504–3514
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q Because the data are collected from two data sources, which are different data types, so 
this part use two approaches to design evaluation.

For social media data

ü After that, we perform sentiment analysis (SA) on the classified text data using a lexicon-based model: 
baidu API. 

ü The lexical analysis models offered by Baidu have been widely used in recent academic research focusing 
on text data in Chinese

ü extract the polarity and the sentiment intensity of text data.
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Research Method
Stage 3  Evaluation system design

q Because the data are collected from two data sources, which are different data types, so 
this part use two approaches to design evaluation.

For social media data

ü The descriptive statistics of the classification and sentiment distributions for each indicator are presented

ü presents the distribution of positive, neutral, and negative sentiments for each indicator, which provides insights into the 
sentiment tendencies of travelers regarding Shanghai’s transportation system

ü the overall rating of urban traffic intelligence in Shanghai is determined to be 68.39 by the sentiment analysis approach.
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p Results cross-validation

Results of AHP method Results of sentiment analysis

69.64 68.39
Evaluation 

Score

ü These two results were obtained using different datasets (survey data and social media data) from these two different 
methods (AHP and SA), and the results are very close, indicating the effectiveness of our proposed evaluation system. 
Therefore, we can prove that the evaluation results of Shanghai's urban transportation intelligence are reliable.

Discussion
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For Shanghai

ü flexibility

ü environmental friendliness

ü information accessibility

Discussion and Conclusion
Discussion

by analyzing the obtained evaluation results

three well-performed aspects of the ITS in Shanghai

ü Shanghai has dense bus and metro system and the 
integration of shared transport modes. 

ü environmental friendliness is largely due to the 
widespread adoption of electric vehicles. The number of 
new energy vehicles in Shanghai had reached 1.288 
million by the end of 2023, ranking first globally. This 
milestone marks a significant step forward in the 
development of environmentally friendly transportation.
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For Shanghai

p safety

p comfort

p affordability

Discussion and Conclusion
Discussion

by analyzing the obtained evaluation results

the least satisfied factors reported by travelers

ü affordability receives the most negative comments on 
Weibo. This is largely because Shanghai has one of 
the most expensive taxi fares in China. However, 
Shanghai’s public transportation system is relatively 
affordable compared to similar-sized cities worldwide, 
owing to subsidies.

ü as for safety, negative attitudes are not necessarily 
linked to accidents but rather to incidents of road 
rage or near accidents.
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qqqDiscussion and Conclusion
Conclusion

ü In this study, we proposed a novel approach for evaluating 
urban traffic intelligence based on travel experiences. 
The evaluation system was built on the sentiment analysis 
approach based on social media data. 

ü We employed two distinct methodologies to assess urban 
traffic intelligence based on the established indicator 
library. 

ü Through a careful examination of both questionnaire 
responses and social media data, we gained valuable 
insights into the perceptions and assessments of 
travelers regarding urban traffic intelligence of Shanghai.

ü The proposed framework can provide a reliable, scalable, 
and robust method for evaluating urban traffic intelligence 
using social media data.

ü Looking forward, our next steps include refining this model 
for automatic data labeling to reduce manual intervention.
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