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Urbaniza'on	
  is	
  con'nuing,	
  but	
  
coming	
  to	
  an	
  end.	
  

	
  
We	
  need	
  to	
  be;er	
  understand	
  
how	
  large	
  ci'es	
  are	
  func'oning	
  
in	
  order	
  to	
  be	
  able	
  to	
  design	
  
and	
  plan	
  more	
  sustainable	
  
urban	
  environments.	
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Simula'on	
  of	
  the	
  transforma'on	
  of	
  topographic	
  surface	
  from	
  1924	
  to	
  2012	
  
based	
  on	
  digital	
  eleva'on	
  models	
  of	
  two	
  years	
  and	
  coast	
  lines	
  of	
  12	
  separate	
  
years	
  reconstructed	
  from	
  topographic	
  maps.	
  The	
  simula'on	
  is	
  based	
  on	
  a	
  
modified	
  geo-­‐morphing	
  algorithm.	
  	
  
	
  
The	
  digital	
  eleva'on	
  data	
  has	
  been	
  used	
  in	
  the	
  synergy	
  project	
  
"Transforming	
  Topographies",	
  together	
  with	
  Module	
  III	
  Professor	
  Uta	
  Hassler	
  
and	
  assistant	
  Professor	
  Milica	
  Topalovic.	
  The	
  Na'onal	
  Archives	
  of	
  Singapore	
  
and	
  the	
  Mapping	
  Unit	
  of	
  the	
  Ministry	
  of	
  Defence	
  are	
  gratefully	
  
acknowledged	
  as	
  data	
  sources.	
  

Dynamics	
  and	
  Transforma-on	
  of	
  Singapore’s	
  Topography	
  from	
  1924	
  to	
  2012	
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Urban	
  Monitoring	
  with	
  Unmanned	
  Arial	
  Vehicles	
  (UAVs)	
  
3D	
  campus	
  map	
  of	
  the	
  Na'onal	
  University	
  of	
  Singapore.	
  

Role	
  of	
  Informa'on	
  &	
  BigData	
  



Urban	
  Monitoring	
  with	
  Unmanned	
  Arial	
  Vehicles	
  (UAVs)	
  
UAVs	
  are	
  a	
  flexible	
  pla,orm	
  to	
  acquire	
  high	
  resolu'on	
  informa'on	
  for	
  small	
  scale	
  urban	
  applica'ons.	
  We	
  develop	
  techniques	
  to	
  monitor	
  small-­‐scale	
  changes	
  in	
  urban	
  
environments	
  or	
  to	
  iden'fy	
  Dengue	
  hotspots.	
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Change	
  Detec-on	
  at	
  Street	
  Level	
  for	
  Urban	
  Facility	
  Management	
  

Using	
  geospa'al	
  technologies,	
  changes	
  happen	
  at	
  the	
  street	
  side	
  can	
  be	
  efficiently	
  detected.	
  t	
  has	
  the	
  poten'al	
  to	
  release	
  the	
  labor	
  effort	
  to	
  visit	
  on	
  side	
  for	
  checking	
  facility	
  
damages,	
  illegal	
  dumping.	
  Mobile	
  Mapping	
  Systems	
  (Vehicles	
  equipped	
  with	
  laser	
  scanner	
  and	
  mass	
  image	
  acquisi'on	
  system)	
  could	
  help	
  to	
  rapidly	
  acquire	
  3D	
  informa'on.	
  
We	
  develop	
  algorithms	
  to	
  detect	
  the	
  differences	
  of	
  the	
  3D	
  data	
  captured	
  from	
  different	
  	
  period,	
  which	
  could	
  serve	
  as	
  a	
  tool	
  to	
  locate	
  the	
  changes	
  with	
  minimal	
  effort.	
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Predic-on	
  of	
  Airflow	
  around	
  High-­‐rise	
  Buildings	
  
Measurement	
  data	
  are	
  employed	
  to	
  improve	
  Computa'onal-­‐Fluid	
  Dynamics	
  	
  
predic'ons	
  op'mal	
  sensor	
  loca'ons	
  are	
  loca'ons	
  with	
  	
  
the	
  highest	
  informa'on	
  content	
  (entropy-­‐measure).	
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  of	
  Informa'on	
  &	
  BigData	
  



Key	
  Message:	
  
	
  
Informa0on	
  is	
  needed	
  as	
  basic	
  input	
  in	
  models	
  and	
  
simula0ons	
  based	
  on	
  boEom-­‐up	
  engineering.	
  
	
  
Contrary,	
  BigData	
  is	
  strong	
  in	
  black-­‐box	
  models.	
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Touch-­‐table	
   Projec0ons	
  of	
  Reality	
  

Model:	
  Kampung	
  Melayu	
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  Big	
  Integra'on	
  



Contact: Dr. Bernhard Klein 

Value Lab Asia in Action …	
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Key	
  Message:	
  
	
  
Transforming	
  data	
  and	
  informa0on	
  into	
  knowledge	
  can	
  be	
  
enhanced	
  by	
  interac0ve	
  visualiza0ons	
  and	
  workspaces.	
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Urban	
  Analysis:	
  Stocks	
  and	
  Flows	
  of	
  Finance	
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Sawah	
  Besar	
   Kampung	
  Bali	
   Menteng	
   	
  	
  

Business	
  Survey	
  in	
  three	
  Kampungs	
  in	
  Jakarta	
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Business	
  Ac-vi-es	
  in	
  Different	
  Urban	
  SeWngs	
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Visual	
  Analy-cs:	
  How	
  People	
  Move…	
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Photograph:	
  Calvin	
  Teo,	
  2005	
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Visual	
  Analy-cs:	
  Interchange	
  PaYerns	
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Video:	
  Zeng	
  Wei,	
  	
  Future	
  Ci0es	
  Laboratory,	
  2014	
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Key	
  Message:	
  
	
  
Urban	
  planning	
  requires	
  a	
  long-­‐term	
  vision	
  and	
  suitable	
  
tools	
  for	
  extrapola0on	
  of	
  future	
  trends.	
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Design	
  Space	
  Explora-on	
  for	
  Urban	
  Compac-on	
  
	
  
This	
  project	
  inves'gates	
  new	
  computa'onal	
  design	
  methods	
  
based	
  on	
  urban	
  big	
  data	
  to	
  synthesise	
  urban	
  designs	
  according	
  
to	
  specified	
  requirements.	
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Beating back the heat 
with a conscience
KATHY CHENG
kathychenghy@mediacorp.com.sg

SINGAPORE — Enjoying the air condi-
tioning in tropical Singapore may be 
somewhat of a guilty pleasure for the 
environmentally conscious, but re-
searchers here are trying to make it 
less so with technology that uses less 
energy to cool a building.

The researchers are testing and 
evaluating the performance of cool-
ing systems that make use of a more 
sophisticated measurement of energy 
consumption, called exergy.

Instead of “blowing cold air on-
to hot bodies, which is what you get 
with an ordinary cooling system”, 
Dr Forrest Meggers, adviser to low 
exergy research at the Future Cities 
Laboratory (FCL), located in Univer-
sity Town, explained that low exergy 

technology considers factors such as 
surface temperature, humidity and 
air speed to cool particular spaces.

This lowers overall temperature, 
using less energy than standard cool-
ing systems.

The FCL is a joint-effort between 
the National Research Foundation 
of Singapore and ETH Zurich. Re-
searchers have set up a laboratory, 
known as BubbleZERO, to test the 
low exergy systems. They say systems 
are mature and are now entering the 
implementation phase within Singa-
pore’s climatic and cultural context.

In June, the National Environment 
Agency and Building Construction 
Authority representatives from the 
Energy Efficiency Programme Office 
of Singapore visited the laboratory to 
study FCL’s research.

Among the ideas discussed, using 

NEW TECHNOLOGY USES LESS ENERGY TO COOL

CONTINUED ON PAGE 32

centralised cooling systems in Hous-
ing and Development Board flats was 
considered, said the FCL.

LOWER TEMPERATURE,  
HIGHER SAVINGS 

According to exergy researchers, 
these technologies reduce the amount 
of electricity needed cool a building by 
almost half, yielding lower tempera-
tures, higher energy savings and 
greater reduction of carbon dioxide 
(CO2) emissions. It also improves 
comfort and space efficiency, leading 
to greater cost savings. 

One of the technologies for experi-
mentation uses multiple pipes with 
chilled water flowing through it, also 
known as radiant cooling, to lower 
surface temperatures.

Installed in the floor and ceilings, 
these pipes help cool down the con-
crete slabs, bringing about increased 
cooling to that particular space.

“Such hydraulic systems are pre-
ferred because water is more dense 
than air, making it is easier to move 
around and with half the electricity 
needed,” said Dr Meggers, who is also 
an Assistant Professor at the National 
University of Singapore School of De-
sign and Environment.

“Since heat is primarily radiated 
from heated surfaces, it is important 
to cool those surfaces or create cold 
surfaces to lower the overall air tem-
perature,” he said, noting that “sur-
face temperature affects your com-
fort 40 per cent more than your air 
temperature”. 

By reducing surface temperature by 
one degree, it would seem as if air tem-
perature was reduced by 1.4 degrees.

Other low exergy technologies in-
clude demand-controlled ventilation, 

The BubbleZERO 
laboratory. 
Researchers say 
the systems are 
mature and are 
now entering the 
implementation 
phase within 
Singapore’s 
climatic and 
cultural context. 
PHOTO: KATHY CHENG
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Key	
  Message:	
  
	
  
Smart	
  ci0es	
  miss	
  the	
  human’s	
  or	
  ci0zen’s	
  perspec0ve.	
  	
  
	
  
Responsive	
  and	
  resilient	
  cites	
  are	
  the	
  new	
  goal.	
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Take	
  Away:	
  
	
  
City	
  labs	
  are	
  crucial	
  to	
  create	
  sustainable	
  ci0es,	
  since	
  they	
  
bring	
  stakeholders	
  together.	
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Future	
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in	
  Singapore	
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