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questions have been raised about the accuracy of

over lab at SOllth KOl‘ea llHiVEl‘Sity Toby Walsh, professor such weapons and their ability to distinguish

at University Of NeW  friend from foe.
South Wales
Academics around the world voice ‘huge concern’ over KAIST’s Hanwha is one of South Korea’s largest weapons

collaboration with defence company on autonomous weapons manufacturers, and makes cluster munitions
which are banned in 120 countries under an international treaty. South

Korea, along with the US, Russia and China, are not signatories to the
convention.

ntries have alr alled for a total ban on killer robots ahead of a UN meeting next week on A South Korea university demonstrates people-carrying robot - video
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Intelligent Robot Application

 Home service robot

* Medical robot

* Military robot

* Robot in hazardous environment
* Entertainment robot

 Rehabilitation robot
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Military Robot

\Vecna Bear
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Hotel Service Rob_

Introducing SaviOne
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Brain Machine Inter

Monkeys control robots with brain power, 2008
Univ. of Pittsburgh
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Wearable Robot
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Wearable Robot 2
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Surgical Robot ,
\ I‘ ;; %ri Da Vici robot

USA, Intuitive Surgical Inc.
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Industrial Robot
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Physical Componel

m  Mechanism

» Reduction gears

= Actuator
= Hydraulic, Pneumatic, Electric
= Non-conventional and Emerging

=  Sensors
= Vision, Lidar, Radar, IR, Ultrasonic, Inertia, F/T
= Skin, tactile, Ranging, etc

» Communication
= WiFi, LTE, Bluetooth, IR, Laser, etc
= Cloud and Networking

n  Computer

= Quad-core, GPU, etc..
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Sensing and Auton

= Vision Recognition
= Deep Learning
= Feature based
= Special
= 3D
= RGB-D camera, Stereo camera, Structure pattern
= 2D Lidar, 3D Lidar,
n Al
= Deep learning, etc.
= Cloud computing & data,
= SLAM & Navigation
= GPS, IMU, Vision
= Indoor GPS, Dead Recon, Lidar, etc
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Control and Syster

» Dynamics and Kinematics
= Traditional Control theory — PID, Optimal, Computed torque...
= Trajectory Planning — Manipulation and Navigation
= Posture stabilization
= Advanced control theory — MPC

=  Computing Efficiency
= Efficient Algorithms, FPG, GPU, etc..

= Internal and/or External Communications
= Ethernet, CAN, RS485..
= PROFI bus, Devise net, Mod bus, Ethercat...

= Real Time Control - RTX, RT Linux..
= User Interface and UX
= End Effector
= Gripper and Hand
= Customized Effector
m System Integrations
= Safety and Certification
= Task Oriented Approach
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Service
Robot
Logistics

Industrial Robot: Professional Robot: AI Robot:
Deterministic Operator based Self Surviving
Robot Service Robot Robot
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da Vinci Cleaner
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__Evolution Ofi6bok

Industrial Robot Intelligent Service Robot
(1960’s) —> (21 century)

= Working in SWCWM\ -/ Working in unstmcture}
environment environment

s Pre-scheduled motion =  Autonomous motion
(simple & repeating)

= Machine-Robot = Human-Robot interaction
interaction

= Technology convergence

\L Simple technology / \\. RT+BT+NT+etc /
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Intelligent Robots

Computational
Intelligence

Autonomy Mobility
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= Networks — wireless (Ubiquitous)

= Intelligence — autonomous II‘ -
= Mobility — physical contact
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Autonomy & Mobilitys
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Customized actuators Industrial actuators Artificial muscles
& sensors & sensors & smart sensors
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