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Building Flood Vulnerability Assessment

Street view imagery such as Google Street View is widely used in people's daily lives. Many
studies have been conducted to detect and map objects such as traffic signs and sidewalks
for urban built-up environment analysis. While mapping objects in the horizontal
dimension is common in those studies, automatic vertical measuring in large areas is
underexploited. Vertical information from street view imagery can benefit a variety of
studies.

One notable application is estimating the lowest floor elevation, which is critical for
building flood vulnerability assessment and insurance premium calculation. In this study,
we explored the vertical measurement in street view imagery using the principle of
tacheometric surveying. In the case study of lowest floor elevation estimation using
Google Street View images, we trained a neural network (YOLO-v5) for door detection and
used the fixed height of doors to measure doors' elevation. The results suggest that the
average error of estimated elevation is 0.218 m. The depthmaps of Google Street View
were utilized to traverse the elevation from the roadway surface to target objects. The
proposed pipeline provides a novel approach for automatic elevation estimation from
street view imagery and is expected to benefit future terrain-related studies for large
areas.

Mapping Sidewalks for Wheelchair UsersIntroduction

Street view images record detailed visual information of the street environment with
geospatial control; therefore, they can be used for metric mapping purposes. In this study,
we present a method to convert street view images to measurable land cover maps using
their associated depthmap data. The proposed method can autonomously extract and
measure land cover objects over large areas covered by a mosaic of street view images using
deep learning. In the case study, we demonstrate the use of land cover maps, derived from
Google Street View images, to extract sidewalk features and measure sidewalk widths for
mobility disabled users. Sidewalk slopes were also extracted from the metadata of street
view images.

Cites are being watched by an increasing number of cameras. Besides the conventional
traffic and security cameras, others are found in smartphones, self-driving vehicles, and
drones. Massive visual data are being collected every day around the world and the
volume keeps growing. For example, Instagram users upload millions of photos per hour;
Google Street View provides images for most streets in major cities worldwide;
autonomous cars gather images around them every second when running on the roads.

These visual big data, combined with embedded location information and geospatial
artificial intelligence (GeoAI), offer unprecedented opportunities to discover patterns and
knowledge in urban environments. Using our expertise on artificial intelligence and big
data, our group has conducted pioneer research to sense and understand the urban
dynamic, including resident behavior analysis and municipal facility administration.
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Public Parks Usage Auditing
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AI-based Real-time Disaster Photo Detection

Social media can be viewed as broadcast live planforms; billions of users upload photos and
videos social media every day. Those visual data, associated with their geographic locations,
can provide free, timely, and reliable information about disaster events to the decision-
makers. We implemented a screening system to detect disaster-related photos in real-time.
The system includes several key modules: tweet/image downloading, flooding photo
detection. In this study, a training dataset of 4800 flooding photos was based on an iterative
method using a convolutional neural network (CNN) developed and trained to detect flooding
photos. The system was designed in a way that the CNN can be re-trained by a larger training
dataset when more analyst-verified flooding photos are being added to the training set in an
iterative manner.
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Urban greenway is an emerging form of urban landscape offering multifaceted benefits to
public health, economy, and ecology. However, the usage and user experiences of
greenways are often challenging to measure because it is costly to survey such large areas.
Based on the online postings from Instagram.

We presented the temporal patterns of Instagram postings as well as the group gatherings,
smiling, and representative objects detected from photos. Values of our analysis on
understanding engagement levels, social interactions, user groups, and physical activities
of the two sites as urban greenways were discussed. In summary, social media images like
Instagram can provide strong empirical evidence for urban greenway uin 2017, this study
used Computer Vision (CV) technology to analyze and compare how the general public uses
two typical greenway parks, The High Line in New York City and the Atlanta Beltline in
Atlanta. Facial and object detection analysis was conducted to infer user composition, and
activities when combined with artificial intelligence technologies, which can support the
future practice of landscape architecture and urban design.

The system has a database-centric
architecture, and four modules
work independently in a plug-and-
play manner, providing flexibility to
replace detecting models.

Generate land cover maps from 

street view images

Results of extracted sidewalks, including entire network (a), a sub-network (b), and detailed examples 
of detected sidewalks in urban areas (b.1—b.3) and residential areas (c.1—c.3).

Using the Washington D.C., U.S. study area, our method extracted a sidewalk network of
2,500 km in length with the precision of 0.8662 and recall of 0.8525. For sidewalk widths
between 1 – 2 m, the mean width error was 0.24 m. The slope mean error was 0.676°.
These results demonstrate the converted land cover maps from street view images can be
used for metric mapping purposes. The extracted sidewalk network can serve as a valuable
inventory for urban planners to promote equitable walkability for mobility disabled people.

The total accuracy of flooding photo detection was 93% in a balanced test set, and the
precision ranges from 46–63% in the highly imbalanced real-time tweets. The system is plug-
in enabled, permitting flexible changes to the classification module. Therefore, the system
architecture and key components may be utilized in other types of disaster events, such as
wildfires, earthquakes for the damage/impact assessment.


