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数据增强设计 Data Augmented Design (DAD)
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The fourth industrial revolution and its disruptive technologies have transformed daily 
life and space
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New lifestyle and behavior in space
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6.5 h

Average mobile phone screen time for Tsinghua students（n=500）

Screen Time: How Much is Too Much? A vast analysis tackles a defining question of the digital age. (Nature 2019, 565, 
265-266)
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104

Each video post in Tik Tok attracts so many attentions averagely.
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How to achieve future cities? 

Scientifically understanding the present and the past is not enough. 
We can create/invent them!
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Future Cities未来城市
Nature 认识论 | Methodology 方法论
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Advances in smart self and home

Smart self Smart home
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However, smart for urban space especially public space in cities is still very 
limited !
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Conventional, we heavily rely on spatial intervention to create city space

Street 
furniture Architecture Landscape 

Architecture
Urban 
design

Large 
scale 

Small 
scale 
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Theory1
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My philosophy is SI is not enough for creating future cities (city space)

Place 
Making

Social Layer

Digital 
Innovation

Technology Layer

Spatial 
Intervention
Physical Layer
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Definition of Digital Innovation (DI)

Digital technologies that can 
be combined with spatial 
intervention or beyond 
physical space for improving 
quality of physical and social 
space.
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Two strategies for dealing with the over hot condition in a train car:

Spatial Intervention (SI) Digital Innovation (DI)
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Spatial Intervention and Digital Innovation (SIDI)

02

Solve existing 
problems 01

03

Adapt to changing 
needs

Promote future public 
activity 

• Space is not flexible enough
• Space use is insufficient
• Waste of resources

• Interactive facility
• Flexible space usage
• Timely help and convenience 

• Participation
• Vitality
• Sustainable development goals



SIDI here

From smartly designing 
to designing smart (public) 

space

21



Methodology2
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Technologies/components of DI

Computing System Ubiquitous Sensor Network Physical System

• Data to 
information 

• Model estimation
• Optional control 

• Social 
Environment 

• Built Environment
• Natural 

Environment 

Actuator

• Human – wearable devices 
• Nature and things - sensors

Interactio
n 

facilities

Informatio
n facilities

Regulatio
n facilities

• APPs
• Screen
• Robot

• Temporal 
control

• Light control
• Humidity control
• Volume control
• Traffic control
• Energy control

• Light 
interaction 

• Voice 
interaction 

• Touch 
interaction 

Augmented Reality Digital Twins

Safety
Energy efficiency
Low carbon footprint
Convenience
Vitality

Reliability
Accuracy
Throughput
Security
Safety

Cyber Physical System
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Space units that can be 
digitalized

Smart street furniture Information platform and application



Space units that can be digitalized

• Boundary and guide 
system

• Monitoring and management 
system

• Space sharing and dynamic facade

Smart transportation 
system

Smart landscape system Smart square system
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Smart street furniture

• Smart infrastructure • Interactive entertainment 
facility

• Smart structure

Trash can | Advertising 
screen 

Sound interaction | Light 
interaction

A new form of expression

High demand
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Information platform and application

• Apps • WeChat applet • Mixed reality
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How does DI generate effect?

DI

Interaction

Se
lf-

ad
ju

st
m

en
t

M
anagem

e

nt

Natural Environment 

Social Environment 

Built Environment

• Interaction • Management • Adjustment

27

Sensors

Data 
collecting 

Data 
processin
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Evaluation 
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visualizati
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The relationship between technology and space

1 2 3

4 5 6

Interact Augment Replace

Supply Active Diversify

• Human and nature
• Human and space
• Nature and space

• Offline and online

• Safety
• Comfort
• Perception
• Happiness

• Boundary
• Signal light

• Wi-Fi
• Charging
• Information
• Advertisement
• Guide

• Event making
• Public participation

• Mixed function
• Flexible function



Performance of DI + SI

• Space 
• Time
• People

Green / 
environment friendly

Flexible Entertaining Equal / accessible

• Relax
• Display
• Interactio

n

• Greenery
• Energy 

saving
• Recycling

• The old 
• Children
• The 

disable
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Scenarios of applying SIDI

• Only SI: Traditional design
@ High Line Park

• Only DI
@ Fuzhou

• Both SI and DI
@ Shanghai
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Existing Practices3
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103

21

8

20.4% 

7.8% 

Key words: ‘smart’ or ‘digital’
Filter1

Filter2
Objects: Projects or Pictures
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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

Making 
Smart 
Public 
Space
by SIDI

1. Review process

Numbers of companies

Source 3

Source 4
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USA 1. Aecom @AECOM

USA 2. Gensler @gensler_design

USA 3. IBI Group @ibigroup

USA 8. HOK @HOKNetwork

Canada 11. Stantec @Stantec

USA 12. HDR Architecture @HDRarchitecture

Sweden 15. Sweco #sweco

UK 16. Atkins @atkinsglobal

UK/USA 18. Jacobs @JacobsConnects

USA 19. Skidmore Owings & Merrill @SOM_Design

USA 24. Leo A Daly @LeoADaly

Sweden 28. Tengbom @tengbom

USA

29. Kohn Pedersen Fox 
Associates

@KohnPedersenFo
x

Australia 34. ATP Architects & Engineers

USA 46. ZGF Architects @ZGFArchitects

UK 47. Arup Associates @ArupGroup

Spain 50. ACXT-IDOM @IdomGroup

Denmark 71. Henning Larsen Architects @HLArchitects

UK 79. Sheppard Robson @SheppardRobson

UK 87. Populous @Populous

NL 98. UN Studio @UNStudio_Arch

NL 104. FABRICations @FABRICations_nl

IT 105.Carro Ratti Associati

UK 106. Umbrellium @umbrellium 

USA 107. Google Sidewalks

China 108. DreamDeck

USA 109. MIT Senseable City Lab @SenseableCity

France 110. IFSTARR

Australia 111. Büro North @BuroNorth

2. Profile

 29 Companies

Name Websites

USA 1. Aecom https://www.aecom.com/

USA 2. Gensler https://www.gensler.com

USA 3. IBI Group https://www.ibigroup.com

Japan 4. Nikken Sekkei https://www.nikken.co.jp/cn/

Hong Kong/UK 5. Aedas https://www.aedas.com/

USA 6. Perkins & Will https://perkinswill.com/

Singapore 7. DP Architects https://www.dpa.com.sg

USA 8. HOK https://www.hdrinc.com

South Korea 9. Samoo Architects & Engineers https://www.samoo.com/

UK 10. Foster & Partners https://www.fosterandpartners.com/

Canada 11. Stantec https://www.stantec.com

USA
12. HDR Architecture

https://www.hdrinc.com/services/architecture

Singapore 13. RSP Architects http://www.rsp.com.sg/home

Hong Kong 14. P & T Architects https://www.p-t-group.com/

Sweden 15. Sweco https://www.sweco.se

UK 16. Atkins https://www.atkinsglobal.com

Australia 17. Woods Bagot https://www.woodsbagot.com/

UK/USA 18. Jacobs https://www.jacobs.com

USA 19. Skidmore Owings & Merrill https://www.som.com

USA 20. Cannon Design https://www.cannondesign.com/

South Korea 21. Heerim Architects & Planners www.heerim.com

USA 22. Perkins Eastman www.perkinseastman.com

Germany 23. GMP https://www.gmp-architekten.de/start/

USA 24. Leo A Daly https://leoadaly.com

Japan 25. Nihon Sekkei https://www.nihonsekkei.co.jp/?lang=en

South Korea 26. Kunwon Architects & Engineers https://www.kunwon.com

USA 27. SmithGroup JJR https://www.smithgroup.com

Sweden 28. Tengbom https://en.tengbom.se

USA 29. Kohn Pedersen Fox Associates https://www.kpf.com/

USA 30. NBBJ www.nbbj.com

Australia 31. Hassell https://www.hassellstudio.com

UK 32. BDP http://www.bdp.com/

Japan 33. Kume Sekkei https://www.kumesekkei.co.jp/en/

Australia 34. ATP Architects & Engineers https://www.atp.ag

UK 35. Mitsubishi Jisho Sekkei https://www.mj-sekkei.com/en/

Sweden 36. White Arkitekter https://whitearkitekter.com

USA 37. DLR Group www.dlrgroup.com

USA 38. HKS www.hksinc.com

Australia 39. Cox Architecture www.coxarchitecture.com.au

Hong Kong 40. Leigh & Orange www.leighorange.com

Germany 41. Henn Architekten www.henn.com

Australia 42. HBO+EMTB  

USA 43. RTKL Associates https://www.callisonrtkl.com/

Kuwait 44. KEO International www.keoic.com

UK 45. Zaha Hadid Architects www.zaha-hadid.com

USA 46. ZGF Architects https://www.sfmoma.org

UK 47. Arup Associates and Arup https://www.arup.com

UK 48. Benoy https://www.benoy.com

UAE 49. Dewan Architects & Engineers https://www.dewan-architects.com

Spain 50. ACXT-IDOM https://www.idom.com

Thailand 51. DWP dwp.com

India 52. Architect Hafeez Contractor www.hafeezcontractor.com

France 53. Valode & Pistre http://www.v-p.com/en

Hong Kong 54. Wong Tung & Partners https://www.wongtung.com/en/home/

UK 55. Archial NORR https://norr.com

UK 56. Chapman Taylor https://www.chapmantaylor.com

South Korea 57. Gansam Architects & Partners www.gansam.com

Canada 58. B+H Architects https://bharchitects.com/en

Japan 59. Ishimoto Architectural & Engineering http://www.ishimoto.co.jp/e/

Norway 60. LINK Arkitektur https://linkarkitektur.com/dk

UK 61. Capita Symonds https://www.capitaproperty.co.uk/

Hong Kong 62. Ronald Lu & Partners www.rlphk.com

UK 63. Broadway Malyan https://www.broadwaymalyan.com

Denmark 64. CF Møller Architects https://www.cfmoller.com

UK 65. Allies & Morrison https://www.alliesandmorrison.com/

UK 66. Devereux Architects  

Australia 67. GHD https://www.ghd.com/en/index.aspx

Mexico 68. GVA & Asociados www.gva.com.mx

Vietnam 69. Archetype Group https://www.archetype-group.com

Japan 70. AXS Satow https://www.axscom.co.jp/en

Denmark 71. Henning Larsen Architects https://henninglarsen.com/

USA 72. Langdon Wilson International  

France 73. AS Architecture-Studio www.architecture-studio.fr

Belgium 74. Jaspers-Eyers Architects https://www.jaspers-eyers.be

USA 75. Wilson Associates https://www.wilsonassociates.com

France 76. Wilmotte & Associés www.wilmotte.com/en

Japan 77. Showa Sekkei www.showa-sekkei.co.jp/en/

Norway 78. Ramboll Architecture & Planning https://ramboll.com

UK 79. Sheppard Robson https://www.sheppardrobson.com/

Philippines 80. Aidea http://www.aidea.com.ph/

India 81. CP Kukreja www.cpkukreja.com

USA 82. Rober A.M. Stern Architects www.ramsa.com

USA 83. PageSoutherlandPage https://pagethink.com/

Australia 84. Sinclair Knight Merz  

Italy 85. Progetto CMR www.progettocmr.com/en

USA 86. PBK https://www.pbk.com/

UK 87. Populous https://populous.com/

Singapore 88. Space Matrix https://www.spacematrix.com

UK 89.TP Bennett https://tpbennett.com/

UK 90. PRP Architects https://www.prp-co.uk

UK 91. Aukett FItzroy Robinson http://www.aukettswanke.com/

Philippines 92. Palafox Associates palafoxassociates.com

Australia 93. Hames Sharley https://www.hamessharley.com.au/

India 94. Morphogenesis www.morphogenesis.org

France 95. AIA Architectes Ingénierus Associés http://www.aialifedesigners.fr/

Australia 96. Thomson Adsett Architects https://thomsonadsett.com/

UK 97. 3DReid https://www.3dreid.com

NL 98. UN Studio https://www.unstudio.com

UK/Hong Kong 99. 10 Design https://www.10design.co/

CA 100. Diamond Schmitt Architects https://dsai.ca/

USA 101. FLAD architects https://www.flad.com/home.php

USA 102. HMC Architects https://hmcarchitects.com/

USA 103. Huckabee https://www.huckabee-inc.com/

NL 104. FABRICations https://www.fabrications.nl

Italy 105.Carro Ratti Associati https://carloratti.com/

UK 106.Umbrellium https://umbrellium.co.uk/

USA 107.Google Sidewalks https://www.sidewalktoronto.ca/

CHN 108.DreamDeck http://www.dreeck.com/

USA 109. MIT Senseable City Lab http://senseable.mit.edu/

France 110. IFSTARR https://www.ifsttar.fr/en/welcome/

Australia 111. Büro North https://buronorth.com/

103+8 21+8



 97 Projects

Country Company Project

USA 11 14

GBR 6 14

AUS 1 1

SWE 1 1

ESP 1 1

NED 2 13

DEN 1 1

CAN 1 1

AUT 1 1

ITA 1 10

CHN 1 9

FRA 1 1

 12 Countries

2. Profile
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Emerging agencies on the planet



Space units that can be digitalized

Umbrellium 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. 

• Dynamic curb
T h e  d y n a m i c  c u r b  c a n  b e 
designated as a passenger pick-up 
or drop-off zone through lighted 
pavement, then easily converted 
into pedestrian space during low-
traffic periods.

Boundary and guide system
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Space units that can be digitalized

Carlo Ratti Associati 智慧甲板

• EARTH SCREENING 
In the same way as self-driving cars are expected to revolutionize 
urban mobility, advanced robotic technologies are reshaping 
agriculture, with a new wave of innovations helping us to better 
respond to local terrain conditions.

• Energy saving system
Monitoring the environment and automatically 
adjusting landscape facilities.

Monitoring and management 
system
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Space units that can be digitalized

Space sharing and dynamic 
facade

• Dynamic 
façades 

made of 148 
rotating panels 
are controlled by 
coding programs

SOM



Smart street furniture

UNSENSE Street Furniture

• S-Park 
S-Park is the world’s first system that lets 
b i c y c l e s  g e n e r a t e  e l e c t r i c i t y .  T h e 
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 
G e n e r a l  P u r p o s e  O u t p u t ,  U S B  a n d 
wireless charging and inbui l t  power 
monitoring, park tables with charging 
f e a t u r e  a n d  a s h  c y l i n d e r s  w i t h  a 
temperature sensors.

智慧甲板

• Ai Robot
L a n g u a g e  g u i d e , 
campus introduction, 
e n v i r o n m e n t 
awareness, one-click 
alarm.

Smart infrastructure
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Smart street furniture

UNSENSE

• The Burble 
Night-time event and spectacle for 
thousands of people. Dramatic 
i n t e r a c t i v e  B u r b l e  s t r u c t u r e 
(usually for one night, or longer 
periods i f  necessary).  Custom 
interact ive  app and/or  twi t ter 
integration.

智慧甲板

• Interactive facilities
A wide range of interactive facilities make 
the space more vibrant.

• Digital Water Pavilion 
An interactive structures made of 
d i g i t a l l y - c o n t r o l l e d  w a t e r 
curtains.

Carlo Ratti Associati

Interactive entertainment facility
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Smart street furniture

Smart structure
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• Light Design & Space

SOM



Our Practices4
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自然 科技

线下 线上

自然 科技

线下 线上

虚拟

现实
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Smart curbstone 路缘石 as the basic unit of smart cities
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https://www.beijingcitylab.com

THE
END
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