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—— Abstract

Researchers are constantly leveraging new forms of data to understand how people perceive the
built environment and the collective place identity of cities. Latest advancements in generative
artificial intelligence (AI) models have enabled the creation of realistic representations of real-world
settings. In this study, we explore the potential of generative Al as the source of textual and
visual information in capturing the place identity of cities assessed by filtered descriptions and
images. We asked questions on the place identity of a set of 31 global cities to two generative Al
models, ChatGPT and DALL - E2. Since generative Al has raised ethical concerns regarding its
trustworthiness, we performed cross-validation to examine whether the results show similar patterns
to real urban settings. In particular, we compared the outputs with Wikipedia data for text and
images searched from Google for images. Our results indicate that generative Al models have the
potential to capture the collective features of cities that can make them distinguishable. This study
is among the first attempts to explore the capabilities of generative Al in understanding human
perceptions of the built environment. It contributes to urban design literature by discussing future
research opportunities and potential limitations.
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1 Introduction

Place identity, often referred to as properties that distinguish a place from others [12, 11], is
an important concept in the fields of urban design, geography, tourism, and environmental
psychology. As a sense of place that is shaped through diverse human experiences, recognizing
such place characteristics has been crucial for understanding human-environment interactions
[4, 9, 10]. Yet, measuring and representing place identity has been a challenging task due
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to the intrinsically subjective nature of place identity. Conventional studies attempted to
capture place identity through direct observation, questionnaires, surveys and interviews
[4, 10]. In the past decade, researchers have been leveraging new data sources to understand
the collective place identity of cities. In particular, two data formats, texts [4, 2, 3], and
images such as street-level images and geotagged photos [16, 17] have been effective in
revealing place identity information. Urban planners and designers have benefited from these
emerging data sources to explore subjective urban experiences and promote data-driven
decision-making processes in practices [10].

Recently, advancements in generative artificial intelligence (GenAlI) models have received
significant attention due to their capabilities to generate realistic text and image output
based on natural language prompts. ChatGPT and DALL - E2, for instance, have been
highlighted as powerful tools with the potential for a wide variety of applications in different
domains such as education, transportation, geography, and so forth [6, 7, 8, 14]. Also, there
have been attempts in urban studies to evaluate design qualities of the built environment
scenes and obtain optimal land-use configuration through automated urban planning process
[13, 15]. Despite its promise in urban science, the use of generative Al also faces common
ethical concerns such as misinformation and bias, falling short in depicting composition
and locales for specific conditions [5]. Therefore, there remains needs for a more robust
quantitative examination and analysis of how well they represent place-specific contexts
toward trustworthy outputs in different domains.

To this end, since generative Al models are offering new ways to collect textual and visual
information that may represent realistic human responses, this study aims to examine the
potential of generative Al as new tools for understanding place identity in different cities.
In this endeavor, we address two research questions: (1) Can generative AT models identify
place identity of cities? and (2) How reliable are the generated outputs when compared with
real-world settings? This study is expected to guide urban researchers in using such tools to
generate large volumes of data through a more efficient and cost-effective approach, as well
as to study place identity in a data-driven manner, which can facilitate our understanding of
urban perception.

2 Methodology

We present a computational framework of this study in Figure 1. The framework involves
two datasets that we created to investigate the potential of generative AI models in capturing
the place identity of 31 global cities. The first dataset is a text-based dataset that we
generated using ChatGPT to understand place identity, using the following prompts: “What
is the place identity of {city}? Give me in ten bullet points”. To ensure consistency and
comparability across different cities included in our dataset, we limited the responses to ten
bullet points. By doing so, the generated outputs are concise and structured, and can easily
be analyzed and compared. The second dataset is an image-based dataset that we collected
using DALL - E2 to generate visual representations of streetscapes in different cities. The
prompts used to achieve this are the following: “What is the place identity of streetscapes
of {city}”? We generated 10 images for every city, where each image has a size of 256*256
pixels. By combining the image-based dataset with the text-based dataset, we aim to provide
a comprehensive and multi-modal understanding of the place identity of each city.

We further collected two ground-truth datasets including a text dataset from Wikipedia
and an image dataset from Google search. Despite the high performance of generative
AT tools in generating realistic outputs, concerns regarding their reliability and accuracy
have emerged. Thus, we performed the cross-validation to compare the similarities among
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Figure 1 The computational framework of this paper.

these datasets to evaluate whether the results provided by generative Al can be trustworthy.

For text similarity, we first segmented the Wikipedia corpus into individual sentences and
converted each sentence from both datasets into word embeddings. This was achieved by
using a sentence transformer BERT model based on a modified version of MiniLM. Then, we
measured cosine similarity for sentence embeddings from ChatGPT responses and Wikipedia
corpuses to assess the relevance between the two datasets. We also created word cloud images
of each city for a visual comparison between topics covered in ChatGPT and Wikipedia
texts.

For image similarity, we measured the Learned Perceptual Image Patch Similarity (LPIPS)
[18] to assess the perceptual similarity of images generated by DALL - E2 and collected via
Google search. The LPIPS metric evaluates the distance between different image patches
and produces scores ranging from 0 to 1, where a lower score indicates greater similarity, and
vice versa. Subsequently, we identify the top 3 similar Google images for each DALL - E2-
generated image based on similarity scores. These analyses allow us to validate whether the
results generated by generative AI models are consistent with the real-world urban settings
of each city, providing valuable insights for urban design research and practice.

3 Results

3.1 Results of place identity generated by ChatGPT

To validate the accuracy and reliability of the data generated by ChatGPT, we conducted
cross-validation with Wikipedia. This involved computing the similarity scores between
sentences from ChatGPT and Wikipedia, and presenting visual comparisons between pairs of
word clouds. Figure 2 illustrates the validation results. Figure 2(a) shows several examples
of high sentence similarity scores. For example, for the city of Madrid, both Wikipedia and
ChatGPT-generated sentences had similar descriptions of the climate, resulting in a very
high similarity score of 0.94. However, as shown in Figure 2(b), the comparison between
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ChatGPT-generated sentences and the introduction from Wikipedia resulted in a range of
similarity scores, reflecting both similar and dissimilar descriptions of place identity. Such
disparities may suggest that there are limitations to the effectiveness of generative AI models
in capturing the nuances and complexities of place identity. Last, Figure 2(c) illustrates two
cases of word clouds analysis created for ChatGPT responses (left) and Wikipedia (right).
While the introduction of Madrid in Wikipedia covered generic keywords such as spain,
spanish, centre and capital, we found that ChatGPT captures the full spectrum of place
identity components as defined in fields of environmental psychology and geography [1, 12].
For instance, topics including park and garden refer to the “physical settings” of Madrid,
festival and shopping represent the “activities” that take place, and historic and climate
describe the subjective “meanings” that contribute to the place identity formation in the
capital of Spain. In the case of Blantyre, the most notable keywords observed in the word
cloud of Wikipedia corpus are Malawi and centre. Likewise, the word cloud generated from
ChatGPT response also features the same keywords, from which we infer that ChatGPT
identifies the place identity of Blantyre in relation to its significance within the national
context of Malawi.

@

City Source Description Text Similarity
Score
Madrid Wikipedia The climate of Madrid features hot summers and cool winters. 0.942947
ChatGPT Climate — Madird has a mild climate with hot summers and cool winters.
Blantyre Wikipedia The city is Malawi’s industrial centre with many manufacturing plants. 0.908484
ChatGPT Itis the centre of Malawi’s manufacturing industry.
Copenhagen  Wikipedia Copenhagen is one of the most bicycle-friendly cities in the world. 0.90499
ChatGPT Bike-friendly: Copenhagen is one of the most bike-friendly cities in the world,
with an extensive network of dedicated bike lanes.
() ©
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Figure 2 Text similarity results. (a) Examples of high text similarity scores between Wikipedia
introductions and ChatGPT responses on place identity; (b) Scatter chart of the distribution of
cosine similarity scores between sentences from ChatGPT responses and Wikipedia introduction
corpuses; and (c) Word cloud comparison for Madrid and Blantyre cases.

3.2 Results of place and urban identity generated by DALL - E2

Similar to the comparison between ChatGPT-generated sentences with Wikipedia corpus,
we also compared images generated by DALL - E2 and those collected from Google search.
This was conducted to verify the reliability and generative capability of the text-to-image
model in producing realistic representations of place-specific scenes of cities. For this purpose,
the image similarity was measured using LPIPS metric to assess the perceptual similarity
between Al-generated and real-world images that match well with human judgment. Figure 3
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presents the image similarity results. Overall, as shown in Figure 3(a), Almaty, Blantyre,
Lisbon and Sydney were cities that reported the highest perceptual similarity with LPIPS
value being approximately 0.65. In particular, Lisbon presents relatively consistent low
similarity scores within the range of 0.65-0.82. Figure 3(b) shows two examples of DALL - E2
generated images for Lisbon’s place identity and their top three matching Google image
search results. It is evident that the generative Al effectively captured the low-rise residential

buildings with vivid yellow colors in Lisbon, resulting in a low LPIPS score (high similarity).

These suggest that, despite variability across cities, DALL - E2 can generate more reliable
images of urban scenes for certain cities that reflect their place identity.
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Figure 3 Image similarity results. (a) Distribution of LPIPS scores between DALL - E2 generated
images and Google image by cities; and (b) Low LPIPS score examples for Lisbon case.

4  Conclusion

In this study, we presented text and image similarity results between responses from two
generative Al model, ChatGPT and DALL - E2, and corresponding ground-truth data to
test the reliability of their outputs for representing place identity of different cities. Through
examining the two datasets, we find that, in many cases, they generated text description or
realistic images that represent salient characteristics of cities. In particular, text similarity
scores aligned closely with similarities observed in sentence-by-sentence comparison and word
clouds of ChatGPT responses and Wikipedia corpuses. This study is among the first to
examine the capabilities of generative Al tools in representing the place identity of cities. The
overall framework is expected to aid planners and designers in utilizing such tools to identify
salient characteristics of cities for sustainable placemaking and city branding purposes.
Despite the contributions of this study, we discuss potential limitations and research
opportunities to be addressed in future studies. First, a portion of DALL - E2 generated
images is still considered more generic than place-specific, which may not fully reflect the
place identity. These images are more relevant to the generic concept of a city, rather than
identity, and fall short in representing the attributes that distinguish a particular city from
the rest. Another limitation lies in the uncertainty in the image similarity results. We
found that certain similar scenes generated by DALL - E2 resulted in a range of similarity
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scores when measured against the same ground-truth image. Yet, it is uncertain why such
differences are observed, what contributes to high or low similarity results, and thus which
scene is most relevant to the place identity of a particular city.
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