
ł
Æ
õ
Ƣ
Ù

Ľ
Į
Ê
ċ
ǵ
ǰ
a
ŕ
ś
Æ
õ
Ƨ
Ȣ

1 L

.AB)EI)0
�� �D �- �,

A B
rief Introduction to                                      

“The N
ew

 S
cience of C

ities”

����
��������	����� ��ylong@tsinghua.edu.cn 1



¼ȤóŒƘƦ

����
��������	����� ��ylong@tsinghua.edu.cn 2



PSS¿Ǭ�ßȇgƐÿƌŒȨ

l ÎfǬ�Ùǋ¦ǦĿƫǦȎoȐ?ǫſ:)
(+X • Ǭ�ķīƵǂ���ƐÿƌŒȨ

�gSȼž¶Ⱥy-ôǠ(2014)¿
ÆõǬ�ƐǅȓOǼ�oȐ?ſ¥
�£»:ǧș’ƐPSS>X

3 56:	3 56:)	ŤşkƵ	¢ËǴĿ
	Ǭ�÷iȴ	Ȩă�Ǭ�ķīƵǂ

Pelzer	et	al.	(2015)	“argue	that	one	of	the	reasons	for	
this	is	that	too	much	emphasis	 is	put	on	the	instrument	
rather	than	the	usage	and	planning	context.	A	better	
understanding	 of	the	relationship	 between	planning	
practice	and	PSS	is	needed	in	order	to	improve	the	role	
of	the	latter.	We	argue	that	communicative	 and	analytic	
approaches	to	planning	 should	 be	combined.”
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l iǩŻT@Ńȯ£»

• ǔȉ£»=

• ÆõƢÙèÌT¦ì�ŔȥŪ

• ���£»=

• åǬ�ȏƥƐȏāư�

• ƵǂƐǵǰĄ¦ǋåǬ�d�ƐŒȨǱƕ

• ÍřŃųȷ�<ÙmğŖȌȹ

• ĴȹǬ�ĻƅiåǬ�ƢÙĖĴ�ŒȨ

• Ǭ�÷£»=

• ăƮaǵǰļǐǑŌ<ȝ�Çƙǡĉ

• Ǭ�d�ȏTƷÎ<ŅŎȲ¥

• ŲŒƚĖǬÝ<«ƌ«Cƌ

PSS¿Ǭ�ßȇgƐÿƌŒȨ
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łĽĮÆõǬ�ƐšȜ

l OŊĽĮ	rǎǇ{¬åǬ�ǤdƐĸ�>
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Ǭ�÷ƀęĩĦ4Ï5ĽĮ

l [4ǧ�ı¨5�ǔį

Ǔ�4i�Ùm�
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Evidence	based	Design

l ēǶǵǰ EDBjournal

• http://ebdjournal.com
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Big	Data	Informed	Urban	Design

l ETH ŕśÆõßȸá

• http://www.futurecities.ethz.ch/module/big-data-informed-urban-design/
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Design	with	Data

l ·lÏÙ

• http://www.gsd.harvard.edu/course/design-with-data-informed-urban-designplanning-
decision-making-through-data-driven-design-process-and-analysis-canceled-january-2016/
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Data	Driven	Design

l ȻƔƊñÙȩ

• http://news.mit.edu/2015/data-design-city-planning-0714
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CARLO	RATTI	ASSOCIATI

l xȠăƮp�Ģ

• http://www.carloratti.com
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ĽĮ�ǵǰ

l �XtȖÏÙ

• https://mp.weixin.qq.com/s/h_GjkuoL6IdCLM4oHCVTCQ
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ĽĮ�Æõǵǰ

l e¡ÏÙ

l Ɔă½ M Ŝtâ
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ĽĮÊċǵǰ DAD

l Data Augmented Design

• ÝM=525Ŋ¿łƐĽĮƇÉB<ȖȏÝȝÆõ�ŝȷ�ƐǬ�ǵǰŃų7ȖȏĽĮ�ŝSă
ŧSȳŶƭģŪ<KǬ�ǵǰƐzȏƥĴqǻƘS�ŝSŃťǵǰSǷaSȔȈƭķīñ�
<^ĽĮßǶĴȹǵǰƐƢÙĖüŽ¦Ǭ�ǵǰZ´Ɛ�ȗ�7

• 525gƐ4ǵǰ5<åÿǬ�¶ǵǰ<ŬÒėǬSĲǬ¶Æõǵǰƭ

• ÏǬŧĽĮ<CȨTÏĽĮ:#ED�A"/"X

• Ýj=ƈŒƐǬ�ǵǰkƵ:š�SųĐSųǬ¶ǬǛƭXBƐ?ơłƐǬ�ǵǰŃųǴ
• CŊǘŗǵǰƐǑªǋ<ǌŊċǻÝȝ�ŝƐ±¦“mƌƐ?ơǵǰŃų<�Ǖ�T�ȋǵǰ÷ƐǾħǌ
bŴT�ȗŖȉƐĕǊ<®ņÊ�ǀŞĻÿƐ«ȳŶĖ¶«ǷhĖ:ÊċǌCŊķīX

• ǰƱŘȍ�Ǭ�ǵǰģŪƐłŧ“:425�1�8��15���1����1525X

• ƃſ=�ƌư ƒıƐŃų<w��ƌfǂĽĮ¶łĽĮ<ċ�Ǭ�ǵǰƐŃťƋğĠǷh
ƐŠfƇǙ<ňTĳþ�ÏȝÁÀ<®ņ�ȲÁÀƐƄƃĖ

• 525æĴȹǬ�ŃťƐ«ȣǹĖ^¥{c¤aā<Ǭ�ǵǰæĒ�ŏÎ}Ŵ¶¤a
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Ǵǟ¦Ǧ

l AŸÆõǬ�<)
(,ûƬ
Ŕ

ȼžSŰé=4ĽĮÊċǵǰ11łĽĮƇÉBƐǬ�ǵǰºÿaĹ©4<UAŸÆõǬ�9��)
(,
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CADàDAD Computer	vs	Data
Aided	vs	Augmented
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ĽĮÊċǵǰ DAD

l @ơÿƌǛ“
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fǂǬ�ǵǰȏƥ vs	DAD

l ¿ÎfǄāțkƈoȌÏƐò‘ fǂƐǬ�ǵǰȏƥ ĽĮÊċǵǰ DAD

fZƕǸ^¥ƿȸ fZƕǸƿȸǀ­ßǶÝȝ�ŝ

åȳŔßńĻŞCŇƛ oǯȳŔĻŞğK«ǒ

viǫ iàǫǀ­SƓrķĵ

ĽĮoƌç ÏȝrȀĽĮ

ťpby	ťp ȕ­ĳþ�ÏÁŌ

ZǉŏÂǿ� ‘ǿȭů¶ǤK

ĶmßkȌK ?:ƧȢX ĶmßkÎŢ

ȱƑ�Ř?ǖKƧȢĄ¦ ȱƑ�ŘKĹǗÆõǿȝ

C�TűȖa{c¤a �T{cƊǯa¤a

ȔůŦĪĖ:¤ƁǬǛX ��ȖƌĖ^¥ƃũĖ

ǔAǌB ǔAǌBaǔBǌAǀ­

ĊĖCȅ ĊĖǬ�

¾ƺ+ĿŖ ¾ƺ+ĿŖ+ĽĮĥ³+ĻÿǷh

êāò‘ êāľ­
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DADƐƃſ

• «ÿƌĖ=ƒıȯ°Ǭ�ǵǰßȇ

• ÎǄā=?ơæƧȢíĖaƜeƿŷĽĮǀ­ƐŧÅ

• [ƂǿƧȢºČƜeƧȢ<ȖȏƜtǇǁS~ȄſSZƳŵ�¶Ƥ�ƭĽĮ^¥ÝȝǷaŃų
mKȒı

• ĝƕǄā=åÿTǵǰgǳƐ4ÁĢƴƝ5<4u�łƐĽĮ¶ŃųßƈœîǪŭǲnĚ5

• ƴƽ�=ċǻåǑŌ:contextSƇÉ¶ZǉXƐƴ�Ɗǯ<w�ǊǢZǉ¶ƇÉƐƽ�<
�ŝƈŒǬĐ<üăƨC®ƐƼ­ŧ“<KĴqbȱǬ�ǵǰĴqķī

• »À�Þ=ȖȏǕ�ToǯƇÉaZ|ŵ�ƐÝȝ}Ƶś�ȗŏÑƐZ¶ƇÉƐ}Ƶ
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DADƐƃſ

• ǣĨFƍaƈßFƍǀ­=ÎǮāoǯÁÀƐţĔȡȴ

• Ȭō=c�cǬ<Ǉǁ�Ɛ{c¤a

• ǵǰŃųñ��0�ǵǰƐŃųæe¿ŧÅñ�gĒ^kƈ<Ýȝ}ƵğKǵǰ£ſ

• ǵǰb�ȝ�=Ç�ĻÿæğKǵǰb�¶Ƒš

• «ȔżS«Ƿh=¯ǃƐĻÿæCŁÀċ�ĠǋƸŨÝȝǵǰƐŧÅ^¥ǷaŃų
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AŸÆõǵǰĭġȁ

l )
(-ûĄÓūûƼƾ

• http://sudc.qxqy.sh.cn
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DAD@ŃȯƐßȇÿƌ

l ØȝÅ M ÊȝÅ M ŕśÅ

ƊǯƈßÁÀ�ƐÆõ<
�ȗÁÀƐŕś

uȞ�\dƠÆõ<
�ȗÁÀƐŕś

ȂȃƑ�ăğƇÉ<
ĩĦčBőxȑƐĤ
ŗ¶ŕśƖŔ�ßƈ
ƐĤŗ<�ȗÁÀƐ

ŕś�

2016AŸÆõĭġȁ
4ĽǎǥÍ<dŵ]ǽ5

2017AŸÆõĭġȁ
4ĽǎĎ�<ýƞƎƟ5

ȖðłÆėkÆõǵǰ

ȪÛł�ėkÆõǵǰ

MȼŕśÆõǵǰ½Ȧƪȁ
“The	Next	Form	of	Human	Settlement”

2018AŸÆõĭġȁ
4ŮCǞùƐìǭ5

2018AŸÆõĭġȁ
4ǔěÆõ5

2018ƞðŸïñmÃ
4Smart	2OP5
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2016AŸÆõǵǰĭġȁ

l ĽǎǥÍ<dŵ]ǽ

ź�ÏÙăƮÙȩ=Ő¸Ȯ �øÚ �ȟ± ƭ ������
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2017AŸÆõǵǰĭġȁ

l ĽǎĎ�<ýƞƎƟ

����������ź�ÏÙăƮÙȩ=ǚÐÚSµÜÚSǨŋ ƭ

����
��������	����� ��ylong@tsinghua.edu.cn 24



2018AŸÆõǵǰĭġȁ

l ŮCǞùƐìǭ

������

ź�ÏÙ=ȧÖn<
ÔNſ<ǈ��<�
ƶĜ<ƆÚĞ<²ȫ
ȶ<”eÚƭ
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2018AŸÆõǵǰĭġȁ

l ŮCǞùƐìǭ

������

ź�ÏÙăƮÙȩ=”ŉ
ø<”Ę¹<”ǍȘ<s
ȮȊ<ǽǝY<đÕ—<
µÜÚƭ
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Ȗð�gĔėkÆõǵǰ

l Ĵ�ȝ�ťpuȞŃ

ųǴüȑǤÿƌ
(%ťpÆõ£ÓĽĮǜ§0
+IBGK/-BB/)"I

)%Ç»�ëĴ§
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+%ŧ“Ĵ§
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ëȯX

tȖƼ
ƾ

ȆǇƃď ĄĺƧȢ�ö ăƮǏƊ Æõ�ǒ�ö

{|tȖƻǇäā
:9:	9:)�
Ʃſäā
 f	9:)�

ÀÄêā=
ăƮäā ��=ă
ƮĀëȯƣ	ÀÄȯƣ

ãƣƅ=ėăƮȯ

ƣ	ÀÄȯƣ

Æõ�ǒŹ­
ā=:8>
Æõ�ǒäā
:f	9:)�

ȆǇäā:
9:	9:)�
ÀÄêā
 {Ȱ	ÀÄX

ĄĺƧȢŬp:�
X
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ȪÛł�ėkÆõǵǰ

l ȝ�ťpuȞŃųåz

ƉăğƇÉȑǤ�ŝ

������
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ŕśÆõ=ƧȢúȳaĽ×�ł
Spatial Intervention and Digital Innovation for Future Cities
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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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How to achieve future cities? 

Scientifically understanding the present and the past is not enough. 
We can create/invent them!

����
��������	����� ��ylong@tsinghua.edu.cn 33



Nature	ǱǸǴ | Methodology	ŃųǴ

Future	CitiesŕśÆõ
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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

�#!00#�
1$!��#$!0 �!���#0�#$!0 ����"�� 0�

�!���#0�#$!0
�!����
�0"�2�

Large 
scale 

Small 
scale 
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1
Theory
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My	philosophy	is	SI	is	not	enough	for	creating	future	cities	(city	space)

����0�
�����2
�9�������&0!

��2�#���

��9%�#�9�
�0���9�92&���&0!

� �#����

�#0!%0�#�9�
��&"�������&0!
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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 problems01

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
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SIDI	here

From smartly designing 
to designing smart (public)

space
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2
Methodology
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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

Interaction 
facilities

Information 
facilities

Regulation 
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

Space units that can be 
digitalized

Smart street furniture Information platform and application
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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


�#$!���	�%�!9��0�#�

�9�����	�%�!9��0�#�

�$��#�	�%�!9��0�#

• Interaction • Management • Adjustment

Sensors

Data	
collecting	

Data	
processing	

Evaluation
and	

visualization

Feedback	
and	

execution Lifecycl
e
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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
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Performance	of	DI	+	SI

• Space 
• Time
• People

Green / 
environment friendly

Flexible Entertaining Equal / accessible

• Relax
• Display
• Interaction

• 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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3
Existing	Practices
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Emerging	agencies	on	the	planet
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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
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.

Boundary and	guide	system
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Space	units	that	can	be	digitalized

Carlo Ratti Associati �
��

• 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
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Smart	street	furniture

UNSENSE Street Furniture

• 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.

�
��

• Ai Robot
Language guide,
campus introduction,
environment awareness,
one-click alarm.

Smart	infrastructure

����
��������	����� ��ylong@tsinghua.edu.cn 59



Smart	street	furniture

UNSENSE

• The Burble
Night-time event and spectacle for
thousands of people. Dramatic
interactive Burble structure (usually for
one night, or longer periods if
necessary). Custom interactive app
and/or twitter integration.

�
��

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

• Digital Water Pavilion
An interactive structures made of
digitally-controlled water curtains.

Carlo Ratti Associati

Interactive	entertainment	facility
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Smart	street	furniture

Smart	structure

• Light Design & Space

SOM
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4
Our	Practices
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