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Data Augmented Design for the Future Urban Space: Design Responses

Influenced by Information and Communication Technology
KBRE £ &R ZHANG Enjia, LONG Ying
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Abstract The development of information and communication technology (ICT) brings profound opportunities and challenges to urban
planning and design. This study reviews the mix of real and virtual daily life and the spatiotemporal transfer of spatial usage
from the perspective of human activities. It also summarizes the interplay of data and urban entity and intelligent response
to the demand supported by ICT from the perspective of urban spatial form. This study proposes the changes in the urban
space from three aspects. (1) "Exchanging time for space" — ICT could improve the efficiency of low-frequency/tidal space
through mixed and shared space. (2) "Exchanging information for energy" — internet information replaces part of travel and
functional space but also promotes the generation of new activities and space. (3) "Replacing pedestrian flows with logistics"
— online to offline services promote the change of the flow direction of commodities/services, increasing demand for logistics
warehousing and transportation space. This study also discusses the reshaping function and value of urban elements and the

application potential of future-oriented data augmented design with digital innovation.

X 4B I8 13 BB HR K F A H BB BT R ALY sk T % T

Key words information and communication technology; digital innovation; Data Augmented Design; urban planning; urban design
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Fig.1 Urban space system based on loT architecture
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Fig.2 Exchanging time for space: a diagram of the integrated and shared space
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Fig.4 Replacing pedestrian flows with logistics: a diagram of two-way flows of materials/services and consumers
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Fig.5 Application of digital innovation in future urban space
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Synergised City: Frequency Synergy in Spatiotemporal Data-Augmented-Design

b/

SHEN Yao

B EBEAZORTHETN, HEREREATESOSESHAN T Bl HIEG R, WT o5 EL5 FRFEELE “HR
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Abstract Real cities continue shifting and evolving almost instantly. With the massive cross-modal, high-frequency, and spatiotemporal

data, the approaches in urban analytics and spatial intervention are now known to be high-frequency, complementing the
conventional, low-frequency methods, and providing new possibilities for short-term and long-term decision-making for urban
wellbeing. The so-called "high-frequency city" and "low-frequency city" imply two paradigms that are not well-associated
and mutually referenced, and the scrutiny on the urban frequency and on the cities under different frequencies is very still
absent. This research introduces a new paradigm named "hybrid-frequency city" as a new methodology to incorporate the high-
frequency city and low-frequency city comprehensively. It is argued that neither a fully high-frequency city nor a pure low-
frequency city is the ultra-form of the future city. Urban frequency is defined as a fundamental element in the hybrid-frequency
city, which is closely associated with domains, resolution, scales, etc. In our framework, the method to calibrate proper
resolutions and scales for the purposed spatial domain is proposed and a frequency modulator is required for synergising the
interventions across domains, scales, and resolutions for various urban issues. It is demonstrated that urban frequency is an

essential type of urban intelligence that benefits relevant urban studies and practice with domain-scale-resolution precision.

X B I8 KA UL AR IR R A AR R
Key words big data; frequency; Data Augmented Design; urban science; planning synergy
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Meta Urban System of Artificial Evolution: A Kind of Intelligent Generation of
Urban Morphology
¥ & BYwm WIERE  IBEiZ YANG Tao, LUO Weizhen, LIN Xuhui, DENG Chengru

W F AWRMTZ A &6 R T LA R TR T4 B R8N, NIk B R L& R RN TH SN, %
FARACHIF] S B RE R %M F 24, R B WRT 2 0B &£ RN AT, R A BRACEA T = A8 & £ R0
HERARX AL L LR AP MEHAFHERRE, B AT EARLYZ Y E LR EFRT 89 ZHRH S £ e
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B F AL B IR AMLE S F AR R G RN BIZ R YA R Y| AT D S R KA TAE g A, A
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Abstract To investigate how the way of generating urban spatial morphology reflects the essence of the cities as mega systems, this
paper, from the perspective of theories, seeks to discuss the ideas on sustainable construction of complex systems, collaborative
optimization of different disciplines, and multi-scaled network formation, explores the basic logics of generating urban spatial
forms, and makes the initial proposition of establishing the pattern of the evolutional algorithm for producing urban spatial forms
via the process of self-optimizing iteration. The paper draws on the theoretical achievements of complex systems and network
science, and proposes the methodology which consists of the graph-based generation of spatial forms, generation of building
forms via operations research, and parametric-aided generation of systems. In this way, a platform emerges with basic functions
such as analysis of relationships between space and human behaviours, network analysis of land use and public facilities, 3D
shape generation, multi-disciplinary assessment, and design adjustment via human-computer interaction. Finally, this paper
introduces the practice in the planning and design of Mawan in Shenzhen, as well as the workshops at Shenzhen University and

Tsinghua University, which gives some insights to the exploration of the driving force of future urban development.
X BB AR TR AR R 6 KB T T A AR
Keywords metabolism; sustainable development; space syntax; shape grammar; digital twins; future city
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Tab.3 Floor area of construction within sites of different land use
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Design of Planning Support System for the Optimization of Public Service
Facilities Allocation

it & SKiBH ZRfE Z8EF  YE Cheng, ZHANG Shangi, LI Minjian, LI Zhixuan
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Abstract As an important element of urban planning, allocating public service facilities in a city has a direct impact on the utilization
efficiency of urban space and the life quality of residents. In the current practice of urban planning, the allocation of public
service facilities is mainly based on the thousand indicator index and the service radius of the facilities, and quantitative
research methods are lacking to support sufficiently accurate allocation analysis. Based on the idea of Data Augmented Design,
this paper sorts out the key factors for the allocation of public service facilities and proposes the idea of quantitative allocation
of public service facilities based on layout optimization models and intelligent optimization algorithms. A technical framework
of planning support system for the optimization of public service facilities allocation is constructed in order to promote the

update of facilities allocation technology and the scientific allocation of public service facilities.
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Key words public service facilities; Data Augmented Design; layout optimization model; planning support system; technical framework
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Fig.1 General idea of solving public service facilities allocation optimization problems
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Fig.2 The technical framework of planning support system for allocating public service facilities
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Construction and Method Exploration of Urban Color System Based on CAS
Theory: A Case Study of Wangfujing Block in Beijing

KEF MEZXZ MRSKR SKkBEZR  ZHANG Mengyu, GU Zhongtai, CHEN Yichen, ZHANG Xiaodong

B TADLZANNTTT, EBRAANRT R FEEE, RAELERT s BERTHEN TR FRLEERNIEH
R 28, 25 BAIRT &FF 1209 TZ A 405 FA G| AR E R R4 (CAS) Zik, N AR HFAEFALH]3 7 @ ] 47
WTEHRANE, REKRRER AL E RHEH RAGRTRHRRNER XA, Q48 SR A K388, 3509t
5| Ao LAEATAE AN B R 7ok, R AR F B RE R G750 AT T AR A4 SHAT R ARIE @ E R F) RE &%
WA AT R LA GO EIEHF, A AR LF S ARSI, RREH Bde 5RO 25 0E R T — &
MEL BT & P&t ANHLRI I8 AR 2 5T LR AR 69 Joah ot , AR KA LR RO AR 3T B 3%

Abstract In the context of national territory spatial planning, color is incorporated into the control elements of urban design, which has
become an important means to extend the urban context and shape the urban characteristics. Combined with the experience
of color development at home and abroad, this study summarizes the main problems of current urban color management and
control, introduces the complex adaptive system (CAS) theory, analyzes the connotation of urban color system from three
aspects of subject, characteristics and mechanism, and puts forward the system framework. On this basis, the paper clarifies
the adaptive relationship between the color system and the urban design system, including the application methods in the four
stages of overall design, block planning control, design guidance and implementation evaluation, and refines the technical
means and application scenarios. It then takes the Beijing Wangfujing block as an example for technical verification, the
control scheme for block renewal and governance is formed through color recognition of different scales, and the public
participation mechanism is built by using the social network platform to realize the application of color perception and design,
which makes the urban color that has always been difficult to quantify have the basic conditions for inclusion in the planning

index system and long-term monitoring, and provides a new idea for urban big data to support planning and design.

X B OIE TR CAS; T & A% &R E IR, TAFAK
Key words urban design; CAS; urban color system; color control; Wangfujing block
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Tab.2 Color analysis and practice supported by emerging data and methods
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Fig.3 Urban color perception and analysis path at block level
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Wangfujing pedestrian street
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Fig.6 Calibration of color data and determination of calibration parameters at the level of single
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Building Comprehensive Risk Assessment and Optimization Strategy Based
on Multi-source Data: A Case Study of Cangshan District, Fuzhou

FEHE =B M RRR

LI Miaoyi, HUANG Li, DANG Anrong
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R 5T % RAEM LR SR PERA, LIS % BRI, AWRT TR LR E

o AT 3642 o 43 4538 : PS-InSARBL R L5 S B 5 3] TR 2 09 150 B F R eAF & EFRIF L, 28 T ik — % Peik A%

M E SN EHERERRK,
Mt F B AT 3 69 B AR ROk
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Abstract Evaluation of building safety is an important factor in urban renewal. The previous early warning evaluation system has

problems of low accuracy, strong subjectivity and limited measure scale. Taking the Cangshan District of Fuzhou as the object,

which is in the rapid development stage, the PS-InSAR technology combined with the machine learning method is used to

measure the risk of building itself, and the high-risk building cluster area is defined. The comprehensive risk assessment model

is constructed based on multi-source data to realize multi-dimensional building risk assessment and provide a quantitative

analysis path for urban development and construction. It is concluded that the building risk obtained by PS-InSAR technology

combined with machine learning is in line with the actual situation, and the results can further determine the high-risk building

cluster area quickly and scientifically. The development prospect and renewal order of different risk areas can be analyzed by

combining social and economic factors and natural environment factors and field investigation, so as to put forward targeted

renewal and optimization strategies.

% 88 18 % B3I PS-InSARI K ; AR 3T 247

Key words multi-source data; PS-InSAR technology; construction risk; urban renewal
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Tab.1 Basic parameter information of SAR image
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Tab.2 Threshold table of key deformation indicators by item
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Tab.3 Standard table of construction risk assessment
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Tab.4 Calculation results of index weight
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Fig.4 Building risk assessment

HHAKR: E4 A 4

VR

E#EHHF#E164 n

FTHIX [ eux

BHE (119. 326076, 26.002838)

e8]

20170228-20200308

AT AR 7 L DX P A 30 5 MG o

X S A B XURS: DA A5 H A XU
S, R HET VAl 8T O B4 Ak A B TR
BIGGEE (WES) , ik— R AR R
FAR KU o BT 5 AR 32 IR, To o0t i
IR SUREAT S i VR AR TR , S s LG 2 3
o B DL 3% FR 2040 47 S RS A B i B AR
AT 280 R i R S S5 S0 o 1) 2
1R )2, BRI s 1 I 4 o e S A
fHoL (WLE6) mJ A, 2 TPS-INSARE & 5
ML 33 07 IR B MR SR A B KU Al 5 5
WA DLEE R AR AT - FE20H5 R S, B 25 R ARk
NN X BB AN, A VR AR T I A v
AR AN A o X T A I 75 XU 2 5
RAIHEAT 43 2, W e B G BT /b IX
Te BUE B oy LA 2, #013838%

S PR XS S, B %0

EBEHBRRERAER | B 0) | FREHRRAE | =56.70 mm

—1.45 mm/month

LEREENTARE R SE | FRERA (B) | EEMEADTNTTRRE

LR RS R T

DEXFRE

EEHE

Rt 2R [ mtipe e A | Sk

LBEMPRIGHAREE | FRERS (B)
TR NS F R

AR RIR(AFL 1.33 %

0.04 %o/month

_E BREEAD A IS
fEEEVES 47

MR A TR pE S PNCEITEd

SRR IFAE IR

AR AR

AR ATLRE B VA

REHEXE |

IS AR |

Er ey R AP
RAGAMENARES | G2kt 0) | BRCARIMRBRER |  @ax: 0
TR R A
R TR [ et WRAET S |
RERDARREER | a%E D) WERRE | 50.60 m *
BETITEREER R EE 2.25 mn/month L
BEGEREFE i
R [ wmmieiFis RGHTUEY | i .
WERRANRBER | %2 W) | IERRIAR | 0.86 %
AN RE S =2 (A HETAASEE 0.05 %/month
2
e

&

»»»»»»

E5 BERETIHHESR

1

Fig.5 Example of building deformation index information
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Fig.8 Socio-economic risk assessment
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Tab.5 Analysis results and update optimization strategy of high-risk building cluster area
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Evaluation Method and Optimization Strategy of Primary School Spatial Service

Performance Based on Multi-source Data: A Case Study of Dongxihu District, Wuhan
£ 33 SkokiE R B 4 T ¥ % B NIUQiang, ZHANG Yongxiong, WU Wanxian, CHEN Wei, NING Ling, PENG Yang
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Abstract Optimizing the performance of elementary school spatial services is important for improving the public service system and promoting
the equal allocation of basic education resources. This paper attempts to construct a generalized, scientific and reasonable evaluation
method for the spatial service performance of elementary schools based on the comprehensive application of multi-source data, and
using Dongxihu District of Wuhan City as a specific case to evaluate, analyze and propose optimization strategies. Firstly, the evaluation
principle of pedestrian friendliness is determined through a literature review. Then two evaluation indexes and criteria of pedestrian
accessibility and safety are determined through a social survey. From the perspective of each student's travel experience, the school-district-
based spatial service performance of elementary schools is finely evaluated through a comprehensive analysis of multi-source data. The
evaluation results find that the school districts of some elementary schools in Dongxihu District are too large, the distribution of schools
is unreasonable, and the road system is not perfect. In response to these problems, we propose optimization strategies such as adding new
schools, adjusting school distribution, adjusting school districts, optimizing the pedestrian network, and increasing street crossing facilities,
and select three typical elementary schools for specific optimization plan analysis. This study is a useful exploration of Data Augmented

Design, and provides a relatively scientific basis for primary school layout, school district setting, road and land planning.

x 8 18 ) FE RIRS GG R R SR B KX

Key words elementary school; spatial service performance; optimization strategy; multi-source data; Wuhan City
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each residential building to the corresponding elementary
school on foot
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in terms of the number of times crossing arterial roads to
go to school
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Tab.2 Problems and optimization strategies for various types of elementary schools
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