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Assessment of Beijing Sub-center Based on Data Augment Design
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Abstract Tongzhou has been regarded as the sub-center of Beijing for alleviating the population pressure and optimizing the spatial structure of the
central city. Whether the planned Tongzhou sub-center can achieve this target deserves more scientific evaluation. This paper will borrow the
development experience of Chengdu, which also proposed the sub-center strategy several years ago, for assessing the future of Beijing, using
Data Augmented Design approaches. Both urban growth analysis, simulation and urban function, vibrancy evaluation of Chengdu and Beijing
have been conducted. Our findings suggest that: (1) it may take a long time for developing a vibrant new city; (2) the first and second green belts
of Beijing may be encroached with the connection of the central city and the planned sub-center areas; (3) Beijing will continue to experience
urban sprawl surrounding the central city conditioned that the planned sub-center has the same impact on urban growth with that of existing new

cities of Beijing.

X B E BRI | MFRK | RTHE | KT EN | ATEET S
Keywords Data Augmented Design | Urban growth | Urban form | Urban vitality | Sub-center
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City Sensing: An Inventory Planning Tool Based on Spatial-temporal Big Data

k&

wm =

Abstract

T M OEE EEEH A & X E4S1673-8985 (2016) 03-0009-08 HIESFFESTUST STHAKRIRFDA
(R ROE S R RIIS 2 RIK R Hep O NG E 2T SR UIP SN S N D O S A R P W
PR AR AR BRI T 25092 KA A L AT 409 FABRIR AT B A SR T 524 W R 34 BA TR 5 A

W2y 2 B STARE TR o 3 ) S A 6 R BIAR R 30 R A0 69 HLBE L ) — Ho 69 B 18] B b 5 ) S A AE | 4% S0 ILAR 2 4 B UK 1L
JaE BRI MBS (Location-Based Service) AR 449 L&, A kA SIBSIH T HKIER L E K69 A F A Fe 720907 b1
12 8, % 2| LR IP 69 K2 o 3K B BT 69 B 2 3032 RABALAT AT ) M Rl Ao A S AFAE 09 1F 20 2] B R A 7T Ak AR F) IR W ELBST-&
A5t E S E I, &g EPOL (Place of Interest) , i@ 33 3F W B4 K An 3k fiJEME 5269 77 ik, 9 R AT L7 T X 0 A 69 33k
R 500 m M #6 R B A25 m & M REBAT B 30 R 89970 5 o Ko il id § % i 5 R 28 69 Fdm , 3EATE 0 K 3R69 ) 3 A A 2
B2 A AFEIATRANZ] B, T8 33 K Aok — 7 40 B0 A 2 AR 69 7 3 BE A R 77 ik o

Compared to the traditional incremental planning in China, inventory planning is different in the perspective of property, time and space.

HAT L

Thus, a higher demand for the depiction of existing space is needed in the inventory planning process. However, the depiction method used in
incremental planning such as land use analysis map cannot fulfill this demand. With the prevalence of internet LBS (Location-Based Service)
data, planners see a new opportunity to make a more detailed depiction of the existing space. This paper intends to use an LBS data of population

density by hour, together with POI (Place of Interest) from Baidu. With the help of unsupervised learning algorithm, a detailed depiction of land

use and population activity pattern will be presented, showing more opportunities for big data analysis in the current urban planning research.

*x @ E AR | MEFT | ARy

< | LBS# 4%

Keywords Inventory planning | Machine learning | Land use clustering | LBS data
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An Exploration of Technical Response of Data Augmented Design in Urban Master
Planning for Medium and Small Cities
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Abstract

X EHS1673-8985 (2016) 03-0017-05 H[E|45>2KESTUI81 CRAFRIZAZA

RAEIEG 32X R Z IR 5T ) IR 6 AR R 7 ko WA R b s £ A A X 3R IRTT A ), AT IR B ARALR] S ) A2 A 69 4K
YEIG 32 BT HA L R ARYE AP IR T A4F o & R BRI 5 15 0L, f2 38 3 RABHG IR BOTIE R 69 Kb b, 57 VA& R LT
FIAT 42 AR Bdn (R 8 %) Ao B ILM] RIE Ay HIETR, 3R] G4 & B3R T T R R AT BB IR F) 380, 5
A AR T BT 09 AR 77 RIATAHACA T Heo FG 3 /IR EARALR] o HATIR A B A ST E R B E TR, B AL
RBFATIRFRA Fodb 2 XRA B4R w0 09 B AR T R TR B R 48 38 o - A7 18] 89 HOR BB, VAR AT HT 09 2548 R IR Ao ¥ 09 23
R FATRANZI®F

Data Augmented Design is based on data-driven quantitative analysis of urban planning and design methods. This paper takes a small city in
Loess Gully Area as an example, exploring the application of Data Augmented Design for compelling technology of urban master planning.
According to the situation of urban characteristics and data gathering, the article takes remote sensing data, phone signaling data, social
perception (Space Syntax) observational data and traffic data as data sources based on constructing framework of Data Augmented Design, in
order to conduct data-driven subsystem design for various stages of planning and optimize and adjust the planning under traditional techniques.
Finally, a number of comments on the urban master planning for medium and small cities in the integration of Data Augmented Design methods
are put forward: priority should be given to environmental protection and social care, to technology integration between different data processing

and analysis, to new data sources and new data types to conduct in-depth mining and so on.

X OB BB RO | T BARRLR | R
Keywords Data Augmented Design | Urban master planning | Medium and small cities
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Human Activity Map: The Platform for Data Augmented Design

FAE O KR L %

NEHHS1673-8985 (2016) 03-0022-08 FE S AKSTU98T THAFRIRAZA

B B FAUS4A ARG IR RE KA, ABR B B AR SE A0 BUT R 3E 89 TR AR R R T CBTABIRIET R
AT A B8 R BARIRILT A A8 R £ A 2 — A2 AR RAHAT Ao 89 37 R 5 R 19 ALAT) AR IR AR AT 30 A 2R R o AT
T HAE R AT T B i ) 2563 m A RE S, AR T A E LR 89 MBS (Location Based Service) 4449 sl 1,
K H NS ] R T Fe BRI AT T A e AL, R B B AT AT A A B EAT A BRI SRS R T ARS
Mo B W ABES AT AR T BRF A, 5 T AT ATREFE 6 CBIEHRBOTFMH ER, 0T XETETA
XA B, HRIT T AL HE f2 KRR BT 691 1E.

Abstract ‘Big data’ such as mobile phone signaling, public transportation smart card records and ‘open data’ from commercial websites and

government websites jointly promote the formation of the ‘new data environment’.Spatial-temporal behavior data is one of the

most valuable types in the new data environment, but the problem of new data application in urban planning and design still can’t

be effectively resolved. This paper analyzes three difficulties: the data source, analysis tools and applications combination. Through

cooperating with internet DMP (data management platform), the author obtains internet LBS (Location Based Service) data of

3 billion mobile devices and deconstructs and reorganizes the data from three dimensions:the time, the space and the group and

developes a planning analysis platform: human activity map.The platform provides analyses about stream of people, anchor, groups

and city profile. The author writes the frame of Data Augmented Design Manual based on the platform of human activity map, assists

of several planning projects, and discusses the value of human activity map in the future planning.

%R OE MR | HERBIOT | ARE | R

Keywords Spatial-temporal behavior | Data Augmented Design | Human activity map | New data environment
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China Polycentric Cities Based on Baidu Heatmap
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Abstract This paper redefines urban center based on the activities which are carried out through Internet, and identifies all urban centers of

658 cities utilizing Baidu heatmap. We take the new method of recognizing urban centers as a bottom-up pattern which will assist the
traditional top-down method. Among 658 cities, there are 69 polycentric cities; and we focus on them to explore the general law of
Chinese polycentric cities. All polycentric cities are classified into three categories according to the number of urban centers, which
are primary polycentric city, growing polycentric city, and mature polycentric city. We further analyze areas, average distance and
activity intensity of all polycentric cities on the basis of these three categories. According to our analysis, Chinese big cities perform
significant polycentric city, while development of small cities (especially county-level city) are extremely lagging. Disparities among
all polycentric cities in areas of centers are huge; Generally, they all tend to develop a hierarchical structure. As the polycentric cities
keep developing from primary level to mature level, the communication distance will increase gradually, but the improvement of centers
to city dynamic is also remarkable. At last, the regression analysis indicates that the number of employment and GDP per capita have
significant correlation with the formation and development of urban centers. Accordingly, we provide three suggestions for Chinese

cities regarding to the importance of developing center, the efficiency of centers’ network, and the new method of identifying centers.

X B8 ERTERLEM | ZPe | BAKRNE | AFRSE
Keywords Urban spatial structure | Polycentric | Baidu heatmap | Human aggregation
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Street Vibrancy of Beijing: Measurement, Impact Factors and Design Implication

e kR A & E OB

N EHRS1673-8985 (2016) 03-0037-09 HHESASTU81 TikFRIRAZA

B E AT ASRABEE) RN A0 B R oA, 2 A L T 3R ATR R A3 R AL E A 69 A B, O H AL A AT

WE N B RFE 5 RALEE N B R AT T e 3BAARRR 9 AR R AR R ) 8 KIS ATR R R F RATE A S
BT BB AR E B IGATIR R A AR E R A AR R SRR BT A RAEX (A RFHEERSE). BE (FLR
Fakitzk) FeRE (FAE) Al ATRAYN, A5 RAE A H B R R AT FHIGATRRBEE N BB HRERT
RFE PG E R 6 FIGATRR , T ZHAH A ARATR R AT A8 E A 09 ) R R T REEATE A & Btk B B A5
B FEATIR B o B IL 5 R AR T A R E B AT b, AL RIEATEE AW AR B L L RA B WS I B ATE T A
Er#AT TIRR S BB A B GATE E A AR XA T T RR, AALEH G o h A ENHEEN TS

Abstract This paper quantitatively explores the street vibrancy of Beijing. Considering the urban characteristics of Beijing, we have developed

the factors for quantitatively evaluating street vibrancy at the street level. These factors range from function density, function diversity,
accessibility to metro station, city commercial center and commercial complex, intersection density and bus station density, to street
level and width etc. Meanwhile, to know which method is better to explain street vibrancy between space syntax and factors mentioned
above, and to know whether it would be better to add space syntax as one of factors, three groups of factors are constructed. They are the
group of only space syntax, the group of factors without space syntax and the group of factors including space syntax. Linear regression
has been adopted for identifying the impact of each factors on the street vibrancy, which is measured by population density. We analyze

the impact factors for public administration and service streets, commercial streets and residential streets separately. Finally, the result

about relationship between street vibrancy and impact factors of Beijing have been compared with that of Chengdu.

X B AT U | AT E S | AR B | BB R | T
Keywords Street urbanism | Street vibrancy | Layout of street function | Data Augment Design | Beijing
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In the era of the Internet, information and communication technology (ICT) has changed urban space and traditional commuting model
fundamentally. This paper reviews the previous literature on the impact of ICT on the traditional commuter model and urban mobility in
aspects of urban spatial pattern, urban commuting behavior and urban public transportation. Study shows that information technology and time
fragmentation reshape contemporary urban space, and theory of determinism, possibilism, and mid-effect are brought out depending on the
degree of influence. Based on traditional commuting model, it finds that ICT will reduce traditional trips by providing communication support,
while increase new trip demand due to the importance of face to face contact. Since the fragmentation of commuting time, the advantage of
public transit reappears. By internet and mobile terminal such us smart phone or pad, people can conduct multi-purpose activities and multi-tasks
on their way, and also enjoy more flexibility of their trip arrangement. It also provides self-control on their travel decision depend on real time
traffic status. Accumulated researches show that information technology has made important changes on urban commuting behavior comparing

with traditional commuting model, which provides implications for the future urban planning and urban transportation policy.
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The development of technology makes it possible for data collection, transmission and processing. Therefore, the concept of “big data” is
becoming very popular in recent years. Data provide us the most possibilities and values so that to retrieve data will be a significant direction
for future development and the construction of smart city will provide us systematic and complete data collections. However, as for the large
volume of new data, we still have many misunderstandings and difficulties, which result in urgent need of systematic theoretical guidance and
methodology support. DAD can be a systematic and scientific methodology, which emphasizes that data are the driver of design, to design,
adjust and value urban design schemes through quantitative analysis and relations among different types of data. Big data represent a brand
new thinking style, and smart city is a kind of technological innovation for the future, while DAD is an exploration for methods based on ideals.
When these three encounters, what will happen and what should we planners do? The existence is the mapping while the perception is the

participation, and the behavior is the decision.
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