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1. StreeTalk is a navigation
system for pedestrians
and cyclists based on
city sensing.

StreeTalkiEFTSMESR

STREETALK:
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ABSTRACT

Different from the conventional efficiency-driven navigation
systems, StreeTalk navigation system is developed for pedestrians
and cyclists to optimize their travelling safety and comfort.
Through the application of technologies including object detection
and scene parsing, the characteristics of urban streetscapes can
be extracted. By combining deep learning models, machines
can imitate human’s perception and evaluate streetscapes
automatically, and intuitively show users the street safety

and comfort level of different commuting options. Relevant
technologies can not only be applied in offering panorama
navigation services for pedestrians and cyclists, but also better
support urban research, inform decision-making and urban
landscape design, and explore more possibilities for future
urban life.

KEY WORDS

Urban Street; Safety and Comfort; Navigation System for
Pedestrians and Cyclists; Deep Learning; Object Detection;
Scene Parsing
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3-1. Object detection
technology
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3-3. Object detection
and scene parsing
could be conducted
simultaneously.

3-4. Each photo was scored
from 0 to 10 on street
safety and comfort.
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Background

At present, the urbanization rate in China has
exceeded 58%". As urban environments are
increasingly dense and hybridized, there is a
growing number of citizens tending to walk
and cycle for short-distance commuting. It

is commonly seen that when people go to

an unfamiliar destination, they use mobile
navigation systems for route guidance.

However, most existing navigation systems

098

RN 2588
City Sensing Classifier

are shortest-commuting-hour preferred,
ignoring pedestrians, and cyclists’ safety
and comfort experiences along the routes.
Thus, CitoryTech aims to develop a smart
navigation system based on big data of urban
streetscapes and supported by artificial
intelligence cloud computing technology, to
improve the quality of people’s walking and
cycling experience, while informing related
urban research, decision-making, and public

space design.
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By training
convolutional neural
network (schematic
diagram), a deep
learning model, the
machine can imitate
human's perception
on streetscapes

and score the entire
street environment
automatically.

The interface of
StreeTalk navigation
system
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Research and Technologies

Besides the consideration of commuting
hours, pedestrians and cyclists also prefer a
safer and more pleasant travel experience.
But, how to measure and evaluate the level
of safety and comfort? Comparing street
photos in pairs has been proven efficient in
this very field. This method was adopted by
MIT Media Lab several years ago to collect
the statistics of people’s evaluation on street
safety and comfort level. The research team
designed an online platform, through which
two street photos were shown randomly
each time allowing volunteer reviewers from
all over the world to pick out the photo of
place that looks safer and more pleasant.
Based on 1.2 million-times comparisons,
each photo was scored from 0 to 10 (the
higher score, the higher level of street safety
and comfort), and then an overall evaluation
of city streetscapes was automatically
generated based on the individual scores™™

However, the same method is inefficient

in manually scoring millions of street photos
to evaluate the streetscape of metropolitans
such as Shanghai. But deep learning
technology can offer solutions, since
Artificial Intelligence can extract relevant
features with scored streetscape data input
to evaluate other streets, which could greatly
improve work efficiency. In view of people’s
perception and preference on a streetscape
tends to be similar, the data drawn upon
existing researches are adopted here to
establish an automatically scoring system on
street safety and comfort level, which allows
the machine to extract image feature and to
learn from each scored photograph. More
than 300 categories of streetscape objects
— including pedestrians, bicycles, cars,
buses, street lamps, and flower beds — are
extracted from existing photograph datasets
through object detection technology.
Meanwhile, by employing scene parsing
technology, the photos are scanned at pixel-
level to identify different urban scenes or

domains, such as roads, sky, and buildings.
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By applying convolutional neural network®, a
deep learning model, the team programmed
the machine to imitate human’s perception
on streetscapes from the dimensions of
safety, aesthetics, vitality, and neatness,

and score the entire street environment
automatically.

In 2016, CitoryTech launched their pilot
project in Shanghai, taking over 2.3 million
photos of the city's streetscapes at all seasons,
including suburbs. These photographs were
categorized through Artificial Intelligence
detection and identification. Then by
combining massive data calibration and
model training adjustments, CitoryTech
created the world’s first neural network
model application in urban streetscape
perception — StreeTalk navigation system
for pedestrians and cyclists.

StreeTalk sets scored streetscape data

100

as one of the properties of the city’s road
network, and automatically calculates

the average scores of each street of each
possible route, and then selects the
higher-score route(s) for users, who are also
allowed to view the panorama of specific
streetscapes. In addition, StreeTalk is quite
smart in route selecting. For example, during
night hours, the route(s) with more lamps or
more street shops would be recommended;
while in summer, the route(s) with more
tree-canopies would be recommended.

The research team found that most of the
higher-score streets are rich in greenery,
and clean and tidy, while the lower-score
streets are often with poor landscape,
lacking of public facilities and amenities.
This might help city managers identify and
locate the streets that need to be improved.

For designers, they can leverage the system

Convolutional neural
network (CNN) learns
and extracts image
features layer by layer
automatically. Each
layer is made up of

a number of feature
maps, and each feature
map receives several
inputs, takes a weighted
sum over them, passes
it through an activation
function, and outputs
with a following layer.
CNN has been proved
efficient and invariant in
image feature learning
and representation.
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Street features can

be identified by scene
parsing technology.
Relevant technology
application: city security
map

Relevant technology
application: heat map
of commercial districts
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to learn the streetscape features of higher-

scored streets to further improve their
design on urban spaces. Moreover, StreeTalk
could record and analyze slow traffic
information, including the data of jogging,
walking, and cycling activities in the city,

and support decision-makings for urban

planning and design of urban greenways.

Other Application Prospects

Apart from being applied as navigation
system for pedestrians and cyclists,
technologies of object detection, scene
parsing, as well as convolutional neural
network, can provide methods for urban
planners and landscape designers to
enhance efficiency and to optimize design
procedure:

1) Heat map analysis: Through object
detection technology, pedestrians, vehicles,
and various facilities and amenities in
the streets are identified and statistically
analyzed, which makes it convenient for

urban designers to obtain the related

LANDSCAPE ARCHITECTURE FRONTIERS / THEMATIC PRACTICES
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information of dynamic flow and viability in
local streets and neighborhoods, providing
guidance for urban planning and streetscape
design;

2) City color-spectrum analysis: By
extracting and analyzing the colors in the
streets, the city color-spectrum map could
provide a basis for overall color design,
building facades design, and landscape
design;

3) Urban identity and streetscape quality
analysis: Streetscape identity analysis
and evaluation system could inform urban
landscape management and pre-design
research, and further inform decision-
makings on urban identity and streetscape

design.

Conclusion

Different from conventional efficiency-
driven navigation systems, StreeTalk not
only considers commuting hours, but
also aims to provide diverse options for

different travel requirements. By using

101

object detection technology, scene parsing

technology, and convolutional neural
network, StreeTalk becomes an example

of applying neural network model on

urban streetscape perception. Relevant
applications can provide bases for urban
research and decision-making, urban
landscape design, neighborhood renewal,
and city environmental quality improvement,
while offering more possibilities for a better
future of urban life. LAF
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