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通过深度学习和街景图片评估城市社会、环境及健康的不均衡状况。

摘要：Cities are home to an increasing majority of the world’s population. Currently, it is difficult to track
social, economic, environmental and health outcomes in cities with high spatial and temporal resolution,
needed to evaluate policies regarding urban inequalities. We applied a deep learning approach to images
from Google Street View for measuring spatial distributions of income, education, unemployment, housing,
living environment, health and crime. Our model predicts different outcomes directly from raw images
without extracting intermediate user-defined features. To evaluate the performance of the approach, we first
trained neural networks on a subset of images from London using ground truth data at high spatial resolution
from official statistics. We then compared how trained networks separated the best-off from worst-off deciles
for different outcomes in images not used in training. The best performance was achieved for quality of the
living environment and mean income. Allocation was least successful for crime and self-reported health (but
not objectively measured health). We also evaluated how networks trained in London predict outcomes
three other major cities in the UK: Birmingham, Manchester, and Leeds. The transferability analysis showed
that networks trained in London, fine-tuned with only 1% of images in other cities, achieved performances
similar to ones from trained on data from target cities themselves. Our findings demonstrate that imagery has
the potential complement traditional survey-based and administrative data sources for high-resolution urban
surveillance to measure inequalities and monitor the impacts of policies that aim to address them.

期刊介绍：Scientific Reports (https://www.nature.com/srep/) is an online, open access journal from the
publishers of Nature. We publish scientifically valid primary research from all areas of the natural and clinical
sciences.

The 2017 journal metrics for Scientific Reports are as follows:

�2-year impact factor: 4.122

�5-year impact factor: 4.609
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�Immediacy index: 0.576

�Eigenfactor� score: 0.71896

�Article Influence Score: 1.356

�2-year Median: 2

更多 科学进展 请访问 https://www.iikx.com/news/progress/
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