
These findings demonstrate that while Generative AI can systematically 
evaluate spatial environments, its perception remains fundamentally visual. 
Humans experience cities as continuous, affective environments—shaped by 
movement, sound, comfort, safety, and social atmosphere—whereas AI 
interprets static visual cues and overlooks sensory and relational qualities. We 
also observe a geographic pattern in which European cities tend to score 
higher in AI evaluations, reflecting aesthetic biases embedded in training data. 
Therefore, AI-based QoP assessment should be understood as complementary 
rather than substitutive; it can reveal structural and visual patterns at scale, but 
it cannot replace lived experience. To support equitable and meaningful urban 
planning, GeoAI systems must be designed with awareness of cultural and 
sensory diversity, and incorporate human voices and participatory 
interpretation in the evaluation process.
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Urban experience flows across both outdoor public spaces and indoor 
environments, yet conventional urban research has focused mainly on the external 
city. Using Generative AI, this study evaluates the Quality of Place (QoP) across ten 
global cities by analyzing Google Street View images (outdoors), Airbnb listing 
images (indoors), and guest reviews (human perceptions). Outdoor spaces were 
interpreted through Kevin Lynch’s urban form elements, while indoor spaces were 
assessed using Vitruvius’s triad, and guest reviews were processed with NLP to 
capture experiential and emotional meaning.
Comparing AI-generated descriptions with human perceptions reveals clear 
asymmetries. In cities like Amsterdam, Paris, and Sydney, AI and humans similarly 
emphasized coherence and walkability; however, in Hong Kong, Mexico City, and 
New York, AI prioritized visual order while overlooking sensory, cultural, and 
relational qualities noted in reviews. These differences highlight how vision-
centered AI frameworks can reproduce spatial bias, underscoring the need to 
incorporate lived experience and cultural context into GeoAI-based urban 
evaluation.

• Integrate indoor and outdoor environments in evaluating Quality of Place (QoP)

• Generate spatial descriptions using Generative AI (image → text)

• Extract human perceptions from user-generated reviews

  (text → sentiment/meaning)

• Compare AI-based and human-based spatial evaluations across global cities

For each city, we collected three types of data: outdoor environments using 

Google Street View images, indoor environments using Airbnb listing images, and 

human perception data from Airbnb guest reviews. The outdoor images were 

evaluated with a Generative AI prompt framework based on Kevin Lynch’s five 

elements of urban form (paths, edges, districts, nodes, and landmarks). Indoor 

images were analyzed using a parallel prompt structure grounded in Vitruvius’s 

triad (firmitas, utilitas, venustas). Guest reviews were processed with natural 

language processing to extract sentiment and spatial meaning, capturing how 

visitors describe comfort, neighborhood accessibility, and everyday lived 

experience. Finally, we compared AI-generated spatial evaluations with human 

perceptions using topic modeling and cosine similarity analysis to examine where 

machine interpretations align with or diverge from experiential narratives.
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Singapore, Sydney, and Amsterdam consistently scored high in outdoor QoP—particularly in 

paths and edges—indicating walkable and visually coherent urban form, while Mexico City and 

Hong Kong showed lower outdoor cohesion. Indoor evaluations showed a different geography, 

with Amsterdam, Tokyo, and Berlin ranking highest, and New York and Mexico City lagging in 

functional utility. 

When comparing AI-evaluated QoP with human sentiment from reviews, we observed an overall 

positive correlation, yet with meaningful divergences: cities like Singapore and Amsterdam 

aligned strongly between AI perception and lived experience, while Hong Kong and Berlin 

showed moderate AI scores but lower sentiment, suggesting sensory or experiential discomfort 

not captured visually. 

Topic modeling further confirmed this gap—cities with legible street structure 
and coherent spatial identity (e.g., Amsterdam, Sydney, Paris) exhibited high 
semantic similarity between AI and human narratives, whereas Hong Kong and 
Mexico City revealed mismatches, with AI emphasizing visual form and humans 
emphasizing noise, comfort, service, and cultural atmosphere. These results 
highlight both the potential and the limitations of vision-centered GeoAI, 
revealing where machine perception aligns with lived experience—and where 
embodied, cultural, and sensory dimensions remain unseen.
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