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Implementation of OPRoS to a human-friendly guide robot,

FURO
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FUTURE ROBOT is making a ‘future robot’.

Locate

Robot Design, Manufactu
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FUTURE ROBOT is in the spotlight with ‘FURO’.

CeBit 2012 in German

m) JMCCEOLES‘ERON
A FUTURE ROBOT

Smart Service Robot
P

LLEST | SPORTS DV
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Hong Kong Electronics Fair 2012
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FUTURE ROBOT is in the spotlight with ‘FURO’.

Roadshow in Singapore

" A4
S
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KOMAF Fair 2012 in China



FUTURE ROQOT is a service robot leader.
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FUTURE ROBOT has appeared on Worldwide Media with ‘FURO’.

FUTURE ROQ@T IN 1. IWGI‘U

{.‘*}""u
CHANNEL
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| am making FUTURE ROBOT.

Ph.D. Se-Kyong Song

Graduated from KAI

e R

2002~2008 Worked in Samsung Electronics

2008~2009 WCc

2012 Awarded severa
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A ‘First Mover’ to open service robot global market

Robotics
rends

. OCTOBE
ROBO3.51¢5 PITTS

Leadership Summit
THE PREMIER BUSINESS DEVELOPMENT EVENT FOR TH

1
Robotics Topics Robotics Business Review Events

Tinks & Resources | Email Newsle}

Service and Healthcare

x  Print this story | Emailfo a friend | RSS feeds

Future Robot Introduces New Humanoid Kiosk
The Korean company has sold 100 FURO-K robots to Brazil

By Robotics Trends’ News Sourcs Filed Oct 02, 2012
Future Robot has unveiled a new service robot called
FURO-K that will function as a friendly kiosk. The
company claims that people often prefer to wait in line to
speal h a human employee rather than g
intimidating kiosk, so it h: ned to look ©

and inviting. Furthermore, in: f sitting in a c

the robot scoots around greeting customers in a
synthesized voice to explain its features

The robot comes with an integrated circuit card (ICC)
reader, and near field communication (NFC) for non-
contact data transactions. If you're old-fashioned it will
also accept credit card payme: ind can print you a
receipt. The company has aiready sold the robot to major
hospitals in Korea and will begin providing services this
month

ore Service and Healthcare
stories
Future Robot Introdu
Humanoid Kiosk
From right: FURO, Future Robot's CEO Se-kyong Song,
and FURO-K. a robot kiosk Helper Robot Unveiled by Toyota -

However, the real story is a recent purchase order from
Brazil for one hundred FURO robots. That version of the  Bionic Eye Reawakens Blind
= 5 = Woman's Optic Nerve - s
robot has an anime-inspired female face and can function
S a W s 5oy s as mobile <
as a waitress. The plan is to deploy the robots as mobile A Robotic Arm Collects Curbside
advertisement and information k s at various Brazilian  Tragh -
venues, such as airports and malls. The company has
also sold units to Japan, China, and France Checking Your Gucci Bag with a
Robot

“The key strength of Future Robot, in my opinion

human-robot interaction technology which is compal

with all other robots. As Steve Jobs ushered in a new smart society with the convergence of art
and technology, | hope that Future Robot will pioneer the ne: ot age with the converg

of robots and technology.” said Future Robot's CEO, Se-kyong Song, tarted thy

following stints at Samsung and Philips robot research labs after graduating from the Korea

1

Global robotics news sites
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The narrator oo The Dis ry Channel sh
robotics called them “a hybrid between »
and a smart machine

% Robots,
P Future Robet are an interas
dosk and digral

# kiosk spphcst
gine a mobile that can roll up
screen Interface and then let them pay W
card swipe.

According to Korea IT Times, the FURD imteractive robot can provide a
rvices “by reading n differant situations”

") users’ movement, face and volce, and then
nonE -

NEWS TecHnoL

gue, fadal &
wheels hidden bensath their skir and they have
een “heads” that wil anging f
to Pew peop

tearing up when

The robots were

ative ide en them, (¢
ame up with new bus
around in aln
s, they sald, the back screens which are remotely operated can be
wd for sdvertisements while the front screen perfor

s segment of & Discovery Channel show focusing on its

wTube channel

B2B Sites

www.futurerobot.com

OGY

FURO-K SERVICE ROBOT FUNCTIONS AS A
FRIENDLY KIOSK

FURO on Media
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Human-Robot Coexisting World is Coming Soon!

Car = PC = Smart Phone = Service Robot
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Service robots may be totally different from industrial robots.

Configuration

High Performance/time Appearance (Design)
- Accuracy? Repeatability? Speed? Payload 1

High Reliability HRI (Human-Robot Interaction)

- Emotion , Vividness

Key
Technology

Key Component Technology

Service Contents
- Actuator, Sensor, Controller

Known Environment Unknown Environment
Circumstance - Factory / Automatic Machines - Public place / From child to Elderly

Only Operator (Closed) User Friendly (Open)

Global Leader of Smart Service Robot
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Service Robots have been developed from human dream.

Expectation

Mazinga Robot V Terminator RoboCop  Bicentenial Man i Real Steal
(1972) 1976) (1984) (1987) (1999) (2011)

Da Vipci Technolo

Dawin

Service Robot

Market 2

1997
'y : L2 Err Expectation

Technology

echnology < Expectation | ) :5Q -
Dissatisfagtion f-.‘/‘,&) echnoldgy > EXpectation
6 2 1

[
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http://movie.daum.net/moviedetail/moviedetailPhotoList.do?movieId=54903&t__nil_upper_main=thumbnail

Service Robots have different kinds of types according to application.

AT A
Professional Service Personal Service IT + Robot : Korea

N\
7 '3
—
F. N » ) i
A -
¢ . A ‘4 network -
4 R N R
£ i Q@ |
[ o TR %
\ Q
L (oY Public welfare .
YN / 3 Disaster 7
S /

Military Robot : USA

Home seri\ 4

Service Robot

Service Robots can 1 cognize & perceive external environment
2 recognize situations
3 independently and autonomously operate

Perception Decision Expression
—/

Se——

=
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OPRoOS(Open Platform for RObotic Services)

http://www.opros.or.kr/
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OPROS is a Open Platform for RObotic Services.

Component : HW independent API
o A n w Application SW (contents)

Application SW (components)

with
DLL/So

Algorithm

Encoder

Mobility
A N
) ISQ v ’
e v
Mobili Coordinator @&
ty < ¥ controller ..' eerdinater ..
A
® Voi ’ M 4
oice i Communi
with Recognition Vision cator

DLL/So
OPRoS Framework (Interface)

i
' ‘N'algatl

R

Robots

SLAM
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OPRoS will provide new services as a integrated M/W.

Realtime scheduling service for the component performance ( 0.1ms )

Monitoring service for the components & core engine

High performance distributed communication middleware service
Cloud service components

Support other robot middlewares like ROS, OROCOS

Development toolkits for the Android app. components

XNU Zzioe B sonAvision il FUTVREROBOTI  E5
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OPRoS will be evolved as a global robot middleware.

Robot Middleware Core

Realtime  Componen System Monitor
Scheduler

Realtime Compo.
component Log
scheduler based Compo.
on multi-core : = : Error
= ' Handler Compo.

Realtime OS API ' e Monitor

OS API o f| e Engine

Multicore Monitor
Hardware Platform ommunication

Communication Service

- IPC Asynchro . Link Communi
. . Dynamic .. .
communi nous Multicast Y Optimize cation
tion 1/0 i r QoS
Smart App (el

Distibuted communication based on TOPIC

Engine

Monitoring Tool
Cloud Service

Cloud API

Components for Cloud

Middleware
Adapters

Android SDK

Extended Co nt
* Mod:pone Component App.

for Smart Device Development Library

ROS
Adaptor

OpenRTM
Adaptor

OROCOS/BRICS
Adaptor

EtherCAT, EtherNet

Google
Android ADK
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FURO (Future Robot)
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FURO is a smart service robot like smart phone.

Global Leader of Smart Service Robot www. futurerobot.com FUTURE ROBOT®



Service Application

COEX_Shopping Mall
AN Seoul Nat'l Univ. Hospital

Severance Hospital

N i
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Service Application

Robot Event
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Robotics(technology) shall be intersected with Liberal ArtsHumanism).

o
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FURO is made as a ‘Convergence’ product based on ‘Liberal Art’.

Friendly Service Emotional Avatar

Information Device : Dynamic Interaction
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FURO has a Open Platform with OPRoSiddleware) & FUROware HRri Engine).

Expresses interactive emotions through multi-channel perception and Al

1 Perception Component 2 Intelligence Component 3 Expression Component

Multi-Channel Perception Emotion Engine Multi-Channel
Expression

Face Detection B

isi Situation Awareness ‘ ‘ Ontolo

| Y Motion/Gesture
Face Recognition )

Environment Object

Situation Knowledge
Posture

Web-Cam Camera

Animation Character
Natural, Angry, Happy, Sad, etc)

Interface ™
Module Task Manager .
N Face Expression

/Lip Sync

Human Intention
Recognition

s
ecognition
Touch Emotion
Recognition
Icon Command ¥
- Deliberative Module - 2
\ Priorit
. Judgme):'lt Mobile Navigation
Object Tracking ) \

TTS, Sound

9
=]
T
o
p=
(]
v
©
Y=
e
[
-
(=
—
(]
£
=
v
©
=
c
©
=

Wide Screen Display

Symbolic Representation Command Analyzer

IR/Laser Reactive Module

Object Recognition
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FUROware is Robotic solution made of OPRoS components.

Perception
&
Cognition

Solution
(OPRoS Component)

FURO-Sense

Basic Module

Face Detection
Human Intention Detection
Keyword Recognition

Touch Sense

Advanced Option

Face/Sex/Age Recognition, Face Servoing
Human Intention Identification, Human Motion Servoing
Voice command

Emotion Expression according to Touch Pattern

Artificial
Intelligence

FURO-Brain

Emotion Engine
Dialogue Engine

Service Robot Platform

Emotion Controller according to service scenario
Dialogue Engine according to service scenario and emotion status

Robot Personalization , Task Manager for multi-service events

Action
&
Expression

FURO-Expression

TTS (Text-to-Speech)
Sound Effect
Language ( Korean )
Character Emotion

Emotional Gesture

Natural TTS and Lip Sync

Emotional Sound Effect according to service scenario
English, Japan, Chinese, France, German (30 countries)
Facial Avatar Emotion

Head, Monitor, Waist, Mobile, LED

Mobility

FURO-Mobile

Navigation

Charging Station

Map Building, Obstacle Avoidance, Object Chaser

Automatic Recharging

Robot
Management

FURO-Manager

Joystick
Remote Monitoring

Scenario Editor

Voice Command
Teleoperation / Scheduling / Statistics

User creative robot service editor

Others

FURO-Pay

Global Leader of Smart Service Robot

Card & RFID Reader, Printing

www.futurerobot.com

Human Identification / Credit card reader / Printing service
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RolS S/W Framework is a interface with HRI Components
suitable for variety of robot service applications.

Refemrme to Figure 4, this specification defines the PolS Framework as one that manages the ioferface not in units of
fiunctional implsmentations incorperated o the robot bt mther in abstmact fimctional unis applicable to a service application.
Such ap absiract functional umit i called ap “HEI Compoenent.”™ Here, HRI Compopenis (&g, person detection, persoo
identification) are logical functional elements making up the description of a himan-robot interaction scenarin.

|HRI ghea [rreain| ]
Rl 1
Rt sl
Fasrhuzit 3

[H8 engne ikl [HR1 ergine (s THE engine ikl
Aokl Reteticnsn | Acsosd
- piErwan desertion -pEriea deiection - pe=ra e e ctien
= pErwan denthcation -parcd it caben - e Eerrtncrtian
=iaee detartion - rewag siinn

rard gakon peech

= mwnd ocaleson |

[HFECarmp.] [HE Camp.| 11 Comz: | I [HF Camp.] [HE Comp ] [HAI Cammg |

P reon daisction s sk o paren daischion parman idenbhcabion pEErspn detection rarv gakion

[ Coemp [l Cisap ] JHEN Camp ] |HRI Covg |

parecn idemhh cabicn faund Boaiafon persin ikt an on

Y
-
@
=
)
&
©
-

L

[HAI Camiz |

Fistwn dhalisetion

BHLD Tag Esadar kithpeaker

P

L PP [Aatuatar]
[Achsaing Lig
wdiinal

)
O
a'd
~—
)
=
>
—
)
)
c
O
-
O
48
S
Q
+=
5
O
=
o
O
O
o
.
)
a'd

Rabot 1 Robatic Roam 1 Robat 2
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Figure 4: Example of HRI Engine and HREI Components.
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FURO S/W Framework is a middleware with OPRoS + FUROware
(HRI Engine) suitable for variety of robot service applications.

Contents + App

‘.’ CEEEEBEEE
BrETROR

FUROware(HRI Engine) Scenario Editor(Patented)

y- )
OPRoS
Engine
. e = Robot & Content
omponent| - |[caune Interaction
l—".\
scheduling|| /& s IS <:I\> Mobility
Component Components

Windows Robot

IZEI
scheduling

N <Jj
Component

Component €
scheduling scheduling

OPRoS IDE

Input Devices and Sensors

FUTURE R®§®T®

www.futurerobot.com
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P TE ROBOT will be more sustainable with ‘FURO (Product)’

and ‘OPRoS (HRI Component)’.

Market T
Size Education & Silver Service
FURO-Kiosk
Payment & Printing
L OO’OOO FURO-Smart \o@;
Infotainment & Advertising ‘000
<e®
FURO
10,000
1,000
OPRoS Cost
HRI Component
2010 2011 2012 2013 2014 Year
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‘FURO-i’ will live together with humans.

OPR®S

camera, mike

service1 Heahth Care Service

» Checking health with U-Health Device

= Health treatment information / Emergency call ™ Emotion display LED

/ Motion

Speaker

10.1(7)' touch screen
Avatar (1280x800)

Mobile
PSD Sensor

service2 Mental Care Service

= Pet Design / Avatar / Lip-sync / Interaction
= Delivering emotion with variety of facial expression

0S : Android 3.x or Window 7
= Conversation Service - Caring for lonely

* Battery life - 3 hour(s) / Charging time - 1.5 hour(s)

= Family SNS Service
= Music, Movie, etc / Weather news

Intelligent Avatar
Expression of various emotions / Lip sync expressions

P09 . VO ==d0®
. e £

= |Interesting smart education service with
interaction between robot and kid
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Personal Robot : FURO-i

u-Health Care Service

FURO-i (Android Tap 10.1") (Patented)

1) 154

\

il
......

A S
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Service Robots shall be contributed to Worldwide Risks as well
as to Humankind Wellbeing.

| Society

Energy

Economy
Solo, Man Shortage,
New Em ountries

* Ref. : Robot Future Strategy(2013~2022) / Korea Government / 2012/10.17
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FUTURE ROQOT make best effort to build ‘better ecosystem’.

Let’s build a ‘cooperative ecosystem’ for human and world.

Open mind ~ Open robot platform

/l Human Ecosystem

} 3 National Ecosystem F E @

N \‘ 3 Industrial Ecosystem
8 Technological Ecosystem
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