
Baxter
(Rethink Robotics)
190cm
Aimed at small 
manufacturers for the 
ease of programming 
and flexibility

Atlas
(Boston Dynamics/Google)
188cm
Used by various American 
teams with different 
software. The workhorse 
of the DARPA Robotics 
Challenge (DRC)

SCHAFT
(Google)
165cm
The winner of the DRC, 
designed for the tasks at 
hand, benefiting from long 
Japanese experience with 
humanoid
robots

Nadine
(NTU)
168cm
The latest social robot 
developed by scientists 
at NTU, powered by 
intelligent software 
similar to Apple’s Siri

TUG
(Aethon)
120cm
An automated 
trolley-puller
for hospitals

Packbot
(iRobot)
200cm (When fully 
extended)
The robot that proved
its worth when facing 
improvised explosive 
devices in Iraq and 
Afgharistan

Asimo
(Honda)
120cm
The fruit of
Honda’s 
long-standing 
development of 
walking robots

Paro
(AIST)
57cm (nose to tail)
A companion for 
the elderly which 
may bring 
therapeutic and 
social benefits

Roomba
(iRobot)
35cm (Diameter)
The world’s most 
popular robot, 
cleaning floors
since 2002

Hubo
(KAIST)
130cm
An adaptable 
humanoid that can 
complete multiple 
tasks by modifying 
its posture

Valkyrie
(NASA)
180cm
NASA’s humanoid
robot hopes to enable 
breakthroughs in 
humanoid control
and perception

BT Infographics

NAO
(Aldebaran)
58cm
NAO is an interactive 
and personalisable 
robot companion. 
Over 7,000 NAOs 
have been sold 
around the world

Notes: * Approx depending on pose 200
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PR2
(Willow Garage)
165cm
An advanced 
experimental 
personal-service
robot, mostly used
for research.

NASH
(Nanyang Technological 
University)
180cm
Singapore’s first 
human-sized robot that 
can see, respond to 
instructions and walk 
up stairs 

Olivia
(A*Star)
165cm*
A robot receptionist able to 
speak in English, Chinese and 
Malay. Prime Minister Lee Hsien 
Loong interacted with Olivia
at the official opening of 
Fusionopolis Two on Oct 19 2015

humanoid
robots

similar to Apple’s Siriand perception for research. at the official opening of 
Fusionopolis Two on Oct 19 2015

Almost human

Head
Rear-projection
displays facial
features and
expressions of
speaker

Robotic
avatar
Facial features
and expressions
of speaker
captured and
transmitted
to Edgar 

Senses
EDGAR II sees
and hears via
an integrated
Kinect sensor
from Microsoft

Senses
EDGAR II sees
and hears via
an integrated
Kinect sensor
from Microsoft
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HeadHead
Rear-projectionRear-projection
displays facialdisplays facial
features andfeatures and
expressions ofexpressions of
speakerspeaker

Neck
3 degrees-
of-freedom
for head
gestures

NADINE
Nadine has a total
of 27 degree-of-
freedom
movements for
facial expressions
and upper body
movements

Waist 
3 degrees-of-
freedom for
imitating
movements
of human
torso

— Nadine’s creator Prof Nadia Magnenat Thalmann in red

As countries worldwide face challenges of an
ageing population, social robots can be one
solution to address the shrinking workforce,
become personal companions for children
and the elderly at home, and even serve as
a platform for healthcare services in future

EDGAR I
(Expressions Display and
Gesturing Avatar Robot) 
The robotic avatar enables a user to project 
his or her presence over a distance through 
telecommunication technology. In 2014, Edgar 
taught a class in Singapore while mimicking a 
human controller who was overseas

EDGAR II
This autonomous social robot engages
people in public to promote products,
give directions, describe a museum display.
He can respond to queries and even 
ascertain the age and gender of the person 
talking to him

Arm
High-flexibility
arms capable of
wide range of
movements

Hand
6 degrees-of-
freedom per hand
for making 
hand gestures

Applications
• Receptionist
• Tele-presence
   robot for
   communication
• Guide at museum,
   theme park,
   shopping mall

With her soft skin and a full head of 
brunette hair, Nadine, the humanoid
may be the last thing that one will 
associate with the shiny robots from
the Star Wars movies.
   But doubt her intelligence you shall not.
Say hello to her, and she will greet you 
back. Compliment her and she will smile 
and thank you. Insult her and she may 
doubt your sincerity the next time you 
praise her.
   Nadine remembers. 
   Costing $300,000 to build and program, 
Nadine is one of the three robots unveiled 
by Nanyang Technological University (NTU) 
Institute for Media Innovation recently. The 
cost includes the body made by Kokoro,
a Japanese company known for crafting 
highly realistic-looking humanoid robots.
   NTU developed the software required to 
bring Nadine to life.
   Nadine’s creator Prof Nadia Magnenat 
Thalmann hopes models like Nadine can be 
a social companion for both children and 
the elderly – the answer to the worldwide 
ageing population problem.    
   Other possible uses include being a 
receptionist or a personal assistant for 
offices and homes.

   Already, Nadine has been deployed in the 
“wild”. Her “twin” sister is a resident 
attraction at the Heinz Nixdorf Museum in 
Germany – the world’s biggest computer 
museum.  
   Besides the uncanny Nadine, two other 
robots were also introduced.
Known as Expressions Display
and Gesturing Avatar Robot (Edgar),
they were designed entirely and put 
together by NTU.
   Edgar I, the tele-presence avatar,
can physically represent a user who
could be miles away. In front of a camera, 
the user’s face and expressions are 
captured and projected onto Edgar’s
face, a protector screen. Edgar’s torso
can also mimic the user’s upper body 
movements.
   However Edgar II, the latter version,
does not need an operator to direct it.
   The independent humanoid can listen
to queries and respond to them.
   It can be used to engage people at
public places to give directions, promote 
products, describe a museum artefact.
Or merely to greet the visitors.
   Both Edgar robots were built at a
cost of $40,000 each. 

Robotics is a growing area Singapore is keen to push. The Business Times 
looks at how a university project is trying to break new ground

The other evolution so far


