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Spatial Intervention and Digital Innovation for Future Cities
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HiFiEsRigit Data Augmented Design (DAD)

Redevelopment-oriented DAD

Multivariate data, methods, perspectives
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Technology’'s EYE

with living form's evolution

We have sorted out all the technical inventions that have made a significant impact on human settlement since 1700s and ?g%ﬁg%g?lwgiigﬁgﬁﬁgggﬁmg
R ; . . ) = SRR R |
observed the evolution o_f human settlement for these three cer_iturles. We came to the concl_uswn_ that human beings have TSI« A BB T PR BRI A RTAS
so far undergone two typical types of human settlement, respectively, rural and urban. The typical difference between the two PSRRI AE ( rural ) Tngiﬂfﬁjk% (urban ), FERRk
states is the maturity of the construction technology, the use of concrete, the emergence of elevators, such as the popularity of  Zspysnsy X 5 RS ARAOALH. SRR, B
vehicles makes the road network system, the height of the building become a major urban skeleton and urban elements. And HI. SENEREGSIER. SNSRI T EER
we can foresee a series of new technologies such as autonomous vehicle, smart logistics, VR, UAVs, artificial intelligence, BRI ITER. MEIGEFIEITCAZLE, E‘E‘ém;ﬁ\
sharing technology and so on, which have a tremendous impact on the form of human settiement, are rapidly maturing, which ;&é%ﬁgﬁ&%&%gﬁ%ﬁ*%;ﬁﬁg?gﬁ

has accelerated our historical progress towards the next human settlement. B T AR SR,
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The fourth industrial revolution and its disruptive technologies have transformed daily
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life and space
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(NEW) URBAN SCIENCE:
STUDYING “NEW” CITIES
WITH NEW DATA, METHODS,
AND TECHNOLOGIES
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Computer and Cyber Physical
automation Systems
ABSTRACT

The Fourth Industrial Revelution is profoundly
changing our cities with a series of disruptive
technologies, characterized for the boom of
Internet industries and the everyday application
and wide integration of intelligent technologies.
Individuals” traditional mechanical thinking

has changed into a mindset based on big data,
whose cegnition also relies more and more on a
combination of both virtual and physical reality

experience. At the same time, cities, where we lve,

are wi ing a significant r in resource
utilization, societal conditions, and spatial use.
Along with the surge of new technologies and new
data represented by computer technologies and

multi-source urban data, the [new] Urban Science,

as a transdisciplinary combination of urban
computing, Artificial Intelligence, avgmented
reality, and human-computer interaction, rises
over the past decade. Research institutions

and programs on the [new| Urban Science are
flourishing globally, and increasing related degree
programs and courses are offered by colleges and
universities worldwide ta respend to the needs of
this new era.

KEY WORDS

MNew Urban Science; The Fourth Industrial
Revolution; Urban Space Restructuring and
Transition; Big Data; Disruptive Technology
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New lifestyle and behavior in space

__________________________________________

ENVIRONMENT

Atmospheric Particles

(PMLs o PM )
Temperature
Moisture
Soil
NEIGHBORHOOD
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Density
Built Py
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Environ ment T
Destination
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Housing Housing

POLICIES

ENVIRONMENTALPOLLUTION
Air Pollution

Noise
Solid waste

LIFESTYLE

Walking

Cycling

Trans- Driving
portation
Public Transportation

Self-driving Car

At Workplace
At Home
At Third Space (WeWorlsCag)

Work

Outdoor/Indoor Activity
Tobacco/E-cigarette Using
Alcohol Using
Screen Using
(Social Media Video/MlovieEle)

Book Reading

Recreati
on

Shopping
{Conveniant store Shopping mall Ete)
Catering
{Cool at homaEat outside)
Coliving
(Welive/Aubnb)
Delivered Service
{Online shoppins/Online food
ordering HealthcaraEte)

Dwelling

Sharing Vehicles (E-bieaTaxilUber)

Physical Aciivity
Mental Activity
Nutrition Balanced
Sleep Time /| Quality
Emvironmental Exposure
(Micotine exposure level/
Alcohol exposure level/
Green exposure lavel/

Air pollution exposure lavel

(PN, P Formaldehyde/SO-INO,)
MNoize exposure level)

Health Care Behavior
(MvIedical Examination Frequency’
Prime health care opporimityEfc)

; NEW TECHNOLOGY
, Wearable Device
| (Smart watchSmart bracelatEic)
Smart City ICT Device
| (Air quality sensorNoise sensorEtc) |

Insomnia
Obesity

Hyperiension

Dyslipidaesmia
Hyperglycaemia
Depression

Anxiety

DEMOGRAPHIC GHARACTERISTICS

Birth Outcomes
Diabetes Mellitus
CVD Outcomes
Cancer
Stroke
Metabolic Syndrome
Infuries
Mental Health
Asthma
Allergy
Mortality
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Average mobile phone scre e for Tsi ua stude

Screen Time: How Much is Too Much? A vast analysis tackles a defining
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INVENTING
FUTURE CITIES

How to achieve future cities?

Scientifically understanding the present and the past is not enough.
We can createl/invent them!
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Advances in smart self and home

SMART HOUSE AND

2 COMFORT
1 CLEANING

Smart self
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Conventional, we heavily rely on spatial intervention to create city space

Street Landscape Urban

Architecture Architecture design

furniture

Small Large
scale scale
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Theory
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My philosophy is Sl is not enough for creating future cities (city space)

Spatial
Intervention
Physical Layer

Place Digital
Making Innovation
Social Layer Technology Layer
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Definition of Digital Innovation (D)

Digital technologies that can
be combined with spatial
intervention or beyond
physical space for improving
quality of physical and social
space.




Two strategies for dealing with the over hot condition in a train car:

Spatial Intervention (Sl) Digital Innovation (DlI)




Spatial Intervention and Digital Innovation (SIDI)

01

Solve existing

PrREBIBRS rcion

« Waste of resources

02

Adapt to changing

» Intergctive facility
A eﬂdﬁspace usage

« Timely help and convenience

03

Promote future public

a. %{mﬁtion

« Sustainable development goals

20




SIDI here

From smartly designing
to designing smart (public)
space
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Technologies/components of DI

« Human - wearable devices Space units that can be

« Nature and things - sensors digitalized

Computing System <«

Ubiquitous Sensor Network —=o] Physical System

Data to ° Social
information Cy ber Phy sical Sy stem Environment
Model estimation ® Actuator —> 1. Built Environment

Optional control

Interactio Informatio Regulatio brvinentedi®
n n facilities n facilities

Liglfﬁc'ht'es - APPs Temporal

interaction « Screen control

Voice * Robot Light control
interaction Humidity contrdl
Touch Volume control
interaction Traffic control

[ 2rov CC 0

Smart street furniture ’s Information platform and applications: s




Space units that can be digitalized

* Monitoring and management « Space sharing and dynamic facade
| |

Smart transportation Smart landscape system
system 24




Smart street furniture High demand

- Smart infrasucture « Interactive entertainment « Smart structure

L 4

<&
<«

T S A Sl

Police activity in
Times Square.

Do Not
Enter Area.

|||||||||||

i
a
i

Trash can | Advertising Sound interaction | Light A new form of expression
screen interacijon [T




Information platform and application

* Apps « WeChat applet
Ny B kg S b = Chat
(4 V‘* E . i u B

c]}) Voice Call
-: Fila
pe Transher

B
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Mixed reality




How does DIl generate effect?

Social Environment [ Sensors 1
)
Interalction Feeadnt:jack [ Data }
. collecting
%2 DI & Lifecycl
2. ¥ e
® > Data
. ) v , and .
Built Environment < -» Natural Environment visualizati processin
qa
on ~'

 Interaction  Management + Adjustment

Monitoring Design

_ Stormwater Management Process Visualzation and Evaluation

W
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The relationship between technology and space

@ Interact @ Augment
Human and nature - Safety
« Human and space « Comfort
 Nature and space * Perception
 Happiness

* Offline and online

@ Supply @ Active

Wi-Fi « Event making
Charging * Public participation
Information

Advertisement
Guide

@ Replace

 Boundary
« Signal light

@ Diversify

 Mixed function
* Flexible function




Performance of DI + S|

4 h ( h ( ' )
/\l > N\ ’
/2 /N Q.
\_ W, \_ J . .
~ Green/ Flexible Entertaining Equal / accessible
environment friendly
 Greenery « Space * Relax « The old
 Energy « Time « Display « Children
saving  People « Interactio « The

* Recycling n disable
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Scenarios of applying SIDI

_i§iE 810
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Only Sl: Traditional design s Both S| and DI
@ High Line Park @ Fuzhou Shanghai
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Existing Practices
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@ Review process
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21

20.4%

Key words: ‘smart’ or ‘digital . ———

7.8%

Numbers of companies

Source 1 https://architecturequote.com/blog/100-best-architecture-firms-in-the-world/

Source 2 https://www.bdonline.co.uk/wa-100

Source 3 research Institutes and technological companies
Source 4 Domestic design companies

Source 5 Twitter

Objects: Projects or Pictures : Filter2



usa [1. Aecom
usa [2. Gensler

usa [3.1BI Grou
usa 8. HOK

Canada [11. Stantec

usa [12. HDR Architecture
sweden [15. Sweco

uk [16. Atkins
uk/usa [18. Jacobs

usa [19. Skidmore Owings & Merrill
usa [24. Leo A Daly
Sweden |_28. Tengbom

¢ Profile

129. Kohn Pedersen Fox @KohnPedersenFo
usA |Associates X
Australia [34. ATP Architects & Engineers
usa [46. ZGF Architects @ZGFArchitects
uk |47. Arup Associates |@ArugGroup
spain [50. ACXT-IDOM IdomGroup
penmark [1. Henning Larsen Architects @HLArchitects
uk_ |79. Sheppard Robson l@sheppardRobson
uk [87. Populous l@Populous
N [98. UN Studio l@UNStudio_Arch
NL 104, FABRICations l@FABRICations_nl
it [105.Carro Ratti Associati
uk [106. Umbrellium [@umbrellium
usa [107. Google Sidewalks Com panies
china 1108. DreamDeck
usa [109. MIT Senseable City Lab |[@SenseableCity
France [110. IFSTARR




¢ Profile

ts

rojec

ountries

Project
14

Company
11

<
n
>

Country

© = = v« N ™ ™ ™ ™ ™ -

o

+;r
B

A

| 1

AUT

_I

Hu___ .n__ -u

<
o
w




Emerging agencies on the planet
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U n S /mn ﬁ r’: Q &m'
The arch tech company founded by UNStudio

ERRTH
SCREENING

1300 027 LOGIN | 8GN UP | GETBFREETCHAT &4esri Products Solutions Support & Services News About IUFCOMING EVENT We're opening our doors for Elevate's Startup Open House! —»|  Porticipate  Thelatest FAQ Documents Bockg
PRODUCTS  PROJECTS SIGN PHILOSOPHY  SPREETCHAT NTACT
Communities -
THEPLANS = URBAN INNOVATIONS =  THE PARTNERSHIP  QUTC

O — v
Communities &+
B ofthe 2012 Good Design Awerd Smar‘t C|t]es

MON SHINONS

|

ACCESSIBLE MIDI

Read the WC/
2.0 AA complit
wversion of oL

Toronto |
Tomorrow

A new approach for inclusive growth

Toranta's eastemn waterfront presents an extraordinary proposal
opportunity to shape the city's future ond provide o
global model for inclusive urban growth. Sidewalk Labs READ NOW
it honourad to présent the Master Innovation and
Development Plan (MIDP) for the Sidewalk Toronta
project as a comprehensive proposol for how to realize

that potential,

ABEET TR ERMAETE




Space units that can be digitalized

Umbrelllum

SWARCO

Sidewalk Toronto

* Footstep energy

Pavegen is a start-up from London that has
created a patented flooring technology
which converts the kinetic energy from
footsteps into off-grid power and data.

+ Green wave

This bike lane in Copenhagen
uses a “green wave”: a signal
coordination system,shown
here through green pavement
lights, that helps cyclists safely
maintain higher speeds for
longer distances.

37

« Dynamic curb

The dynamic curb can be
designated as a passenger pick-up
or drop-off zone through lighted
pavement, then easily converted
into pedestrian space during low-
traffic periods.




Space units that can be digitalized

Carlo Ratti Associati

i" @ i o

- mif@A%e  RiEnu  ADEEmE |
|1214627F 118500kW.h  75603Kg
>

ATFRRANHE o  #-n 7| o

L4 .
‘mo . go. -
I -
7.59

o
el
:

|.‘ [rEww] 5 0588 65 (=]
' =

|
[ams] 1.9703

- EARTH SCREENING « Energy saving system

In the same way as self-driving cars are expected to revolutionize = Monitoring the environment and automatically
urban mobility, advanced robotic technologies are reshaping adjusting landscape facilities.

agriculture, with a new wave of innovations helping us to better

respond to local terrain conditions.
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Space units that can be digitalized

SOM

- Dynamic

facades
made of 148 : =
rotating panels 5 | mlll ||II"' m

are controlled by
coding programs [ = = . MII I I'




Smart street furniture

UNSENSE

« S-Park

S-Park is the world’s first system that lets
bicycles generate electricity. The
technology gives a further sustainable
dimension to this modal choice already
much admired by many Amsterdammers.

+ PowerMe tables

There will be PowerMe tables that allow for
General Purpose Output, USB and
wireless charging and inbuilt power
monitoring, park tables with charging
feature and ash cylinders with a
temperature sensors.

40

DECK

* AiRobot
Language guide,
campus introduction,
environment
awareness, one-click
alarm.




Smart street furniture

[ @ZAESmart Sport Park

Carlo Rai Associati UNSENSE

'l..._

S Em

- Digital Water Pavilion * The Burble  Interactive facilities
An interactive structures made of Night-time event and spectacle for A wide range of interactive facilities make
digitally-controlled water thousands of people. Dramatic the space more vibrant.
curtains. interactive Burble structure

(usually for one night, or longer

periods if necessary). Custom

interactive app and/or twitter

integration.

41




Smart street furniture

SOM
- Light Design & Space
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Our Practices
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Smart curbstone (&% as the basic unit of smart cities




SImart

Cround Lighting

light-on-demand solution

As soon as a sensor detects human presence, the neighbouring lights
brighten up to a pre-defined level. They will be surrounded in a safe, warm
circle of light. By adopting this solution, you can prevent the overwhelming
waste of electricity that occurs when the lights burn for nobody, without af-
fecting the citizens’ comfort.




SImart

Traffic Flow Counting Check Ped-Bike

Real-time traffic flow counting . iy 2 Street Congestion

Smart Kurb is equipped with ultrasonic sensors, which can count the e e n
number of pedestrians and non-motor vehicles passing by. n . - * =
The detection range is 4 meters and the detection angle is 15 degrees. m/?»‘ R "‘ﬁ_f %K e T
' - MR %0 4 2 N Users including cyclists and pedes-
" S 1 : 1 trians can use smartphone APP to
view real-time slow traffic data col-
“ o lected by Smart Kurb and then de-
= s Where is the busiest place termine destination and route.

in this block? rl

Smart Kurb Smart Kurb Smart Kurb Smart Kurb Ped'Bi ke Stl’eet
Heat Map

@ For urban managers, real-time
Ped-Bike street maps obtained from
‘:E% smart kurb can be used to analyze

Street vitality and congestion.

Smart Kurb




SImart

PDarking mmanacgement

Real-time parking monitoring solution
Compared with traditional parking, Smart Kurb parking
can help drivers locate parking spaces accurately in ad-
vance and assist parking.

For urban managers, illegal parking can be managed in
real time remotely.

o

_%seevecvceveencrnce

e N S R L

e
L

o.o,oo,.'..'._; |
&

»

Searching for
Parking Space

Users can check which section of
the road can be parked on their
mobile phones and locate the
vacant parking space accurately.

>

Too Close

Vehicle-to-

Infrastructure
cooperation S 7 S
Perfect Parking %

” >

Help users to park.
When the vehicle is too close or too
far from the Kurb, it will be reminded.

lllegal Parking
Management

Urban managers can see remotely
whether illegal parking exists in the
parking-prohibited area and deal
with it in time.






Module

along with different forms of human settlement

HOME

HUB

Neighbor-sized
25m*20m
for 80 units

Community-sized

25m*40m
for 160 units

FUNCTIONAL CUBE THE STRUCTURE OF THE MODULE

A Cube = 3m*5Sm*3m

ol 2 I:,,I - ]
i Li aisY ofMe HG!SI—11 i = 53"“""1.
! [
. ~ L
g - ‘..:p - s
R oA m P I
-~ -
' i
-
Ay & = s
s, e AP~ Tor J,.,
| |
Living Leisure Office Hospital
Bedroom Movie Personal MNursing
Bathroom Gym Group Medical Care
Working Room Library Ease Zone Personal Clinic
Dining Room Expo Small Meeting
Living Room Dancing Large Meeting Public Service
Garden Commercial Forum Hall Public Service

We assume that in the future, the living environment supporting by
the new technology, for instance, UAV and self-driving cars, will be
more flexible and humanity. People won't be able to tremendous travel
or transport to the destinations anymore. Instead of using modules,
most of the function would be directly transport to where people need.
As a result, standardized and detachable Functional Cubes have been designed
to carry various functions, while the fixed module, which is divided into two types.
One is Hub which is designed to be a collection center. The other one is Home, the
module where people lives in.
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Architecture

SECTIONAL VIEW

UAV receiving station ---------=
Green balcony --------

AR experience room .

Function flow shaft -==========~

Rest t kitchen

Leisure Balcony
Solar panels

Functional Box -------ccoouv

Architecture Concept

. = Mountaing and mountains is a major feature of QMIMMW - AR SR N & D

Intemet of Things sensor -----=====-=---g§ - ; h“:':':‘m"““"- the raditonal local archilecturs wil - SAMTASHERG b RER-ECOSLRAE,

: on diferent geographical and hydrological "5 Sgea - s e | MR , LR

X | 2 reasanable "growth” 1o farm a unique geographical and  Eooms=SmBIRMNES NI R, ° !

Information Flow -=====sccecmmuaas iy cultural landscape, VST RSN TR ST RS S N O

. e e In this architectural design, we use the "Waditional® FIEGR , ERARSCRREME , MERNTE,

--------------- - = [ architectural language of “slping roof” in combination

- . = with the concapt of “moduladity” to freely combine the

spaces and deepen the design to form the unigue
“Karma Stewart “image.

The buikiing itself will also be reascnably "metabolized”

according to the different needs of different periods
1o maintain the status quo and meet the nesds of the
times while promating the national culture in city. Many
‘scholars began o focus on sustainable developeneant,
low carban, the relationship batween the city and the

@ W

TRANSFOR 1 TRANSFOR 2

SUBTRACUT STAIR ADD SPACE  ADD MODULE
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Layout

along with different forms of human settlement




Design Sketch

1 adaily perspective in future Yilong

Engagement inYi ong
new settlement form adopted in? |Iq1g"
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Bade oy
BCL. Beijing City Lab

HOME PROJECTS MEMBERS WORKING PAPERS SLIDES COURSES DATA RELEASED

RANKING LINKS&PARTNERS  ABOUT

The redefined Chinese city system

EE
@ RedefinedCities2014
@D cCities2014

o

A -
Wangzlwangbu  Lingogu

shahe

https://www.beijingcitylab.col
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