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1 DAD Introduction

Empowered by emerging big and open urban data, together with quantitative spatial analysis and
statistical approaches and cutting edge techniques like artificial intelligence, DAD provides a supporting
platform for the whole planning and design process, ranging from field investigation, existing condition
analysis, future forecasting, scheme design, operation evaluation, and feedback. It is hoped that the
application of DAD in planning and design practice could improve the scientific level of planning and design
and inspire planners and designers (Long and Shen, 2015).

DAD belongs to a new planning and design support form after CAD (Computer-Aided Design), DSS (Decision
Support System), GIS (Geographical Information System), and PSS (Planning Support System). (CAD->GIS-
>DSS->PSS->DAD）

Definition
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Concepts Core Function Period Driving force Process Scale
ES 

(Expert System)
A process based on 

knowledge and expert 
experience for finding 
solutions to problems

Long-term Experience-and 
knowledge-driven

Classification, diagnosis, 
monitoring, design, scheduling, 

and planning for specialized 
endeavors

Whole scale

CAD
(Computer-Aided 

Design)

Planning and design 
support software tools

Short-term Data-driven Design generation Whole scale

GIS
(Geographic 

Information System)

Planning and design 
support software tools

Short-term Data-driven Existing condition analysis,
design generation, and 

visualization

Whole scale

DSS
(Decision Support 

System)

A collection of tools for the 
decision-making process

Short-term Model-driven Decision making Macroscale

SDSS
(Spatial Decision 
Support System)

A collection of tools for the 
spatial decision-making 

process

Short-term Model-driven Decision making Macroscale

PSS
(Planning Support 

System)

A collection of tools and a 
framework for the planning 

process

Long-term Model-driven The whole process of planning Macroscale

DAD
(Data Augmented 

Design)

A collection of tools and a 
framework for the planning 

and design process

Long-term Data-driven The whole process of planning 
and design

Mesoscale 
and

microscale

Comparison of DAD to other planning and design support formats
1 DAD Introduction
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The specific planning and design support format of DAD (Long and Shen 2015)

• Inspire the extraction of design elements and the generation of concepts;
• Augment the optimisation of planning and design;
• Support the output expressions of planning and design;
• Help to reduce communication costs;
• Lead to a more transparent urban management atmosphere

Process of DAD
1 DAD Introduction
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• Beijing Jiaotong University (2015)
• Tsinghua University (2016)
• Southeast University (2017)
• Tsinghua University (2018)
• China Architecture Design & Research Group (2019)
• Tongji University (2020)

Research network and annual conferences

The DAD research network was established in 2015 as a community for DAD 
and led principally by a Tsinghua University team.

The DAD symposium, as an annual conference for the DAD research network was
launched to facilitate the dissemination of up-to-date DAD research and
applications from members of the research network.

https://www.beijingcitylab.com/projects-1/17-data-augmented-design/symposiums/

• In April 2016, Tsinghua University Henglong Real Estate Research Center
established a DAD research lab.

• In December 2016, the Chinese Society For Urban Studies established
Technical Committee for Urban Big Data.

Posters of annual conferences

1 DAD Introduction
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Education-School of Architecture, Tsinghua

Big Data and Urban Planning, 
Structural Urban Design, 

Urban and Rural Comprehensive Survey, 
Introduction to Urban Modelling, 

The New Science of Cities. 

1. Theoretical courses expand students' visions and promote
the acceptance of new data and cutting-edge technologies

2. Practical courses encourage students to apply the DAD
framework and philosophy in design studios and workshops

1 DAD Introduction
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DAD in urban planning and design practice

Urban planning and design competition
• 2016/2017/2018 Shanghai Urban Design Challenge
• Yilong Futuristic City International Design Competition
• Big Data Supported Space Planning and Design Competition
• Urban Planning and Design Workshop for Shrinking Cities

Urban planning and design project
• Urban design of  Xiong’an New Area
• Urban design of Tongzhou Sub-center

1 DAD Introduction
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THE SPRINGER DAD BOOK2



https://www.springer.com/gp/book/9783030496173

1 Part I Overview
Chapter 1-3

2 Part II Understanding the Elements of a Site to Better Design Sites
Chapter 4-6

3 Part III Learning from Other Cases to Better Design Sites
Chapter 7-8

4
Part IV Embracing Advanced Technologies and Transitioning of 
Cities into Better Designed Sites
Chapter 9-10

5 Appendix 
Appendix 1-3

2 The Springer DAD Book
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https://www.springer.com/gp/book/9783030496173


Part I Overview 
Chapter 1
Cities in Transition 

Big data and 
cloud computingArtificial Intelligence 

Mobile 
Internet(4/5G)

Sensor network and 
Internet of Things

Mixed 
Reality(VR/AR/MR)

Intelligent 
construction

Blockchain
Robots and 

automation system
For more information (Chinese and English Version):
https://www.beijingcitylab.com/projects-1/48-wespace-future-city-space/
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Part I Overview 
Chapter 1
Cities in Transition 
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n Residence: Functional transformation and reconstruction

Source: Pixabay.com(traveldudes).Unsplash.com(Alec Favale).Unsplash.com(traveldudes)

• Capsule Hotel• Prefabricated container residence

• Spatial fragmentation: The living space shows fragmentation development and more small living spaces meeting the instant needs have appeared.



Part I Overview 
Chapter 1
Cities in Transition 
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n Employment: Functional transformation and reconstruction
• Space fragmentation: The further fragmented office space can make up the shortcomings of traditional single-function/scale land development

model.
• The commercialization and specialization of the third space: The forms designed for office workers such as office coffee shops, study rooms,

libraries, shared office spaces, etc. are more abundant.

• A shared small office cabin charged by minute. People can quickly find an office space 
on a business trip/journey and carry out temporary work quietly and comfortably.

Source:yankodesign.com.loopphonebooths.com.hunterscontracts.co.uk.mooredesign.fr.https://mp.weixin.qq.com/s/7
w37DCil0e0JprpnIfa3zg

• The soundproof booths in the office can
meet the needs of remote working and
conference discussion, etc.

• SMART LOUNGE is divided into different forms of working areas



Part I Overview 
Chapter 1
Cities in Transition 
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n Transportation: Location change and structure
• Three-dimensional and underground transportation: The logistics and fast lanes have been moved to underground, further using the underground

space and urban gray space.

Source: The Boring Company. https://www.boringcompany.com/chicago/ .
The Research Center of the Construction and Development of Xiong’an New District. 
https://mp.weixin.qq.com/s/fVPqX0zZL6EU9kEVgq1Fmg.
Smart Sanitation Alliance. http://www.zghwkj.cn/a/gongzuodongtai/20181031/4182.html

• The vacuum garbage collection system is constructed in 
Jiangbei New District, Nanjing.

• Underground logistics system in Xiong’an

Underground garbage transportationUnderground logistics

• Boring underground driverless tunnel and public transportation 
system

Underground unmanned driving transportation and 
parking



Part I Overview 
Chapter 1
Cities in Transition 
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• Meiri Shengxian

• Meituan Maicai

• OMO (Online-Merge-Offline): Provides convenient living services based on location, and is equipped with personalized logistics, delivery and
warehouses centering on communities.

n Recreation-shopping: Functional transformation and reconstruction

Source: Tencent Research Institute. Kearney. "Building a Complete Picture of Smart Retail--- 2018 Smart Retail White 
Paper." .BusinessAnalysis. https://mp.weixin.qq.com/s/sxZ6gUOAc4FeLYHfO_zgOgfayifa.com .
www.chinaks.net.big5.cri.cn.baike.baidu.com.www.ctoutiao.com.dy.163.com.mini.eastday.com

The main warehouse.
Prewarehouse of 

community/community 
service station.

Community logistics cabinet

• Aliababa Hema Xiansheng • Yonghui Chaoji 
Wuzhong

• JD.com 7fresh • Meituan Xiaoxiang 
SHenxian

Logistics vehicle 
Delivery man

UAV and robotics

Physical supermarket 
experience

Multiple functions such as 
catering

Logistics and warehouse
Community logistics cabinet

Logistics vehicle 
Delivery man

UAV and robotics

Takeaway APP
Self-built platform

VR virtual shopping

Takeaway APP
Self-built platform

VR virtual shopping
online

offline

logistics

• Dingdong Maicai

• Pupu chaoshi

Fresh food service for Supermarket + Takeaway Fresh food service for prewarehouse of communities 



Part I Overview 
Chapter 1
Cities in Transition 
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n Recreation-entertainment: Functional transformation and reconstruction
• Space experience: The superposition of digital facilities enables public space to provide people with personalized interactive experience and enhance

the attractiveness of public space. In the future, offline space + interactive facilities, "offline space + live stream", "offline space + AR/VR" models will
become the development tendencies of public space.

Source: Beijing City Lab. The collation of TOP 100 digitalized transformation cases in architecture firms(Reference 
materials are attached at the end of the text.).Shenzhen Augmented Reality Technology Application Association.. 
https://mp.weixin.qq.com/s/qHfsY3mwtGqkE-PrtFz4Vw

Interactive 
bubbles/UNSENSE

Interactive facilites/ 
DreamDeck

Digital waterside pavilion 
/Carlo Ratti Associati

The interaction od light-
water interaction 

/DreamDeck

Interactive projection facilities/ 
DreamDeck

Gravity fountain design / DreamDeck• Immersive, interactive display facility 
/ MIT SENSEable City Lab

• TOP100 designs of public space of architecture firms are integrated more interactive experience facilities. 

• Columbia "AR"Virtualness and Reality integrated public recreation space

Offline space + digitalized interactive facilities Offline space +AR/VR/live stream



Chapter 2
Data Augmented Design (DAD): Definitions, Dimensions, Performance, and Applications 

Part I Overview 

Three typical applications of DAD for different design types 
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Chapter 2
Data Augmented Design (DAD): Definitions, Dimensions, Performance, and Applications 

Part I Overview 

1. DAD for redevelopment-
oriented planning and design:
Understanding the Elements 
of a Site to Better Design Sites

2. DAD for expansion-oriented 
planning and design :
Learning from Other Cases to 
Better Design Sites 

3. DAD for future cities:
Embracing Advanced 
Technologies and Transitioning of 
Cities into Better Designed Sites 

Chapter 4-5 Chapter 6

Chapter 7 Chapter 8

Chapter 9 Chapter 10
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Chapter 3
Human-scale Urban Form and Its Application in DAD 

Part I Overview 

The framework of human-scale urban form Special Issue in Landscape and Urban Planning
(Long and Ye 2019)

Human-scale urban form is closely related to human attributes, which can be seen 
and felt by human beings. Streets, buildings, and attributes of the sur rounding 
physical environment are the components of human-scale urban form. 

20



Part II Understanding the Elements of a Site to Better Design Sites

*
Street score results 

Chapter 4
Data Adaptive Urban Design: A Case Study of Shanghai Hengfu Historical District 

Bird’s eye view of type A streets 

Interaction website for information sharing and public participation 

21

Adaptive urban design

Historical district



Part II Understanding the Elements of a Site to Better Design Sites

International case comparison: world-class art culture waterfront space 

Chapter 5
Multidimensional Data-Based City Images: Cultural Reactivation of Waterfront Industrial Heritage Design in Shanghai 

Logo and motif for this design 

22

City image

Industrial heritage design



Part II Understanding the Elements of a Site to Better Design Sites
Chapter 6
Fine-Scale Recognition-Based Design Guidelines for Dealing with Shrinking Cities: A Case Study of Hegang 

The distribution of Baidu Eye (left) and Weibo (right). (a) Hot spot chart of Baidu Eye. (b) Weibo density Six types of land use identified by remote sensing images 

23

Urban design guidelines

Shrinking city design



Part III Learning from Other Cases to Better Design Sites

Research framework 

Chapter 7
Quantifying Urban Form as a Case Study in Expansion-Oriented Design: Design Practices in the Tongzhou Subcenter 

24

Gene bank of urban form

Quantitative case study of
similar subcenters



Waitan, Shanghai Futian CBD, Shen zhenFrench concession, 
Shanghai 

Old city, Beijing Old city, Chendu Old city, Hnagzhou

Potsdam square, Germany Seashore Bay, 
Singapore

SOHO areas, London Knightsbridge, Belgrade Avia, 
London

Covent Garden, 
London

St. James, London

Milbank, London Hamburg Port new town, 
Germany

Friedrich, Berlin Atlanta, USA Saint Louis, USA

Part III Learning from Other Cases to Better Design Sites

Case cities

Chapter 8
Defining the Density of the Xiong’an New Area Based on Global Experience 

25

Various urban form
indicators

Quantitative case study of
similar functional areas



Part IV Embracing Advanced Technologies and 
Transitioning of Cities into Better Designed Sites

Module combination method and the section of an example 

Chapter 9
The Next Form of Human Settlement: A Design for Future Yilong City 
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Various new devices

Modular buildings



Part IV Embracing Advanced Technologies and 
Transitioning of Cities into Better Designed Sites

Smart technologies applied to enhance the interaction between physical and virtual space 

Chapter 10
The Future of the Smart Island: A Design for a Natural and Technological Experience District on Huangguan Island 

New experience of nature with VR glasses 

27

Virtual and augmented reality

Nature combined with technology



DAD APPLICATION FOR
CREATING FUTURE CITIES3



From Smartly Design to Design Smart

29

3 DAD Application for Creating Future Cities
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3 DAD Application for Creating Future Cities

City Laboratory 

Provide new data and method to 
understand the city

Recogniation

Method level

New City 

Influence the urban life and
urban space

Transition

Cognition level 

Future City 

Help future-oriented urban
planning and design

Creation

Practice level

Three Ways to Promote Urban Research and Practice with Emerging Technologies 
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3 DAD Application for Creating Future Cities

• Spatial Intervention, Place-Making and Digital Innovation (SIPMDI)

Spatial Intervention, Place-Making and Digital Innovation (SIPDI) refers to using various smart methods and intelligent
facilities, combined with traditional space intervention and place-making design methods, to create smart urban space.
It aims better to meet the current needs of people's activities, achieve self-adaption and energy-saving, improve the usage
and management efficiency of the space, and increase the space's vitality.

Safe and 
comfort

Smartly
supervised Flexible

Energy 
efficient Vibrant

• Urban space mainly covers human-scale urban space elements, including buildings and outdoor public spaces such as green spaces, parks, 

squares, street nodes, and streets.

• Therefore, "design" includes a broad category of built environment design, including urban design, landscape design, and architectural design.
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3 DAD Application for Creating Future Cities

Pa
th
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Path 2: Enhance perceptual operations 

m
anagem

ent

Ph
ys

ica
l S

pa
ce

Social environm
ent

Foundation & Carrier Operation & Management

Digital 
Innovation

Technical Layer

Future urban
space

Technology
support 

Interactive 
facility

Management 
platform

Planning 
& design

Atmosphere 
creation

Creative 
thinking

Public 
participation

Multi-party 
negotiation

Implement 
& construction

Promote each other

Path3: Digital twins of 
physical space, 
enhancing the 

perception of virtual 
space

Spatial 
Intervention

Physical Space Layer

Place
Making

Social Layer
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3 DAD Application for Creating Future Cities

a. Enhanced perception of 
people in urban space

a

b. Digitization and virtualization of 
urban space

c. Interaction between urban 
space and social media

d. Enhanced interaction between 
people and urban space

e. Interaction between human and 
digital twin space

f. Human interaction in the 
social media

c

b

d

e

f
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SpaceGo
Analysis on the future spatial development direction of 

smart city technologies in China
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Smart Building

Smart Waterworks

Smart Data Analysis

Smart Park

Smart Campus

Smart Travel



Data download:
https://www.beijingcitylab.com/epma2021

The profile of shared data

Street view images

Remote sensing images in different years

Big/open urban spatial data for our site
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Thanks for your attention

Ying Long
School of Architecture, Tsinghua University

https://www.springer.com/gp/book/9783030496173

https://www.springer.com/gp/book/9783030496173

