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Mobile Robots

Mobile manipulation

Walk assistance

Human-robot shared
control




Surgical Robots: Endoscope Camera Holder

B Instrument detection and tracking
by using natural features.

B The robot arm holds and moves the ;
endoscope to provide a suitable @
field of view.
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Instruments

B The instrument in surgeon’s hand
IS not only the tool for treatment but
also the mouse to control the
position of endoscope.

Training Box
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Robotic Emotional Behavior Generation
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Robot behaviors are associated with its mood and
personality. = L Al
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Emotion Recognition

Arousal

Showlmage PersonEmotion ERIGHHE 1

01. (A:0.45,V:-0.49)

Happy Muse - Take A Bow
02. (A:-0.22,V:0.20)

Whitney Houston - | Will Always Love You
 Sv—— 03. (A:-0.09, V:0.28)
The Kingston Trio - Where have all the flowers n
Newirat gone
04. (A:0.08, V: 0.40)

Castle in the air - Don McLean +
05. (A:0.26, V:0.58) £

Frank Sinatra - Jingle Bells B d" 1 Valence
06. (A:0.34,V:0.65) s I

Marilyn Manson - Sweet Dreams
07. (A:0.45,V:0.59)

Oh, Happy Day! Tim Hughes
08. (A:0.54,V:0.51)

We Wish You the Merriest
09. (A:0.62, V:0.50)

Cest La Vie - B-Witched
Fear vaince Sodncss® INewrat 10. (A:0.74,V:0.51)
) e The Beatles - | Want
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Neutral Sadness
0.404485 0.000000

Anger Surprse

Desgust Fatigue
[0-000000 0.385179

Automatically select a
piece of music from a
song database and cheer
up users.




Lower Limb Exoskeleton

Computer and Motor
Controller

ﬂ W Lippo Battery
LT
<— Hip Joint
Hip Motor

-4—— Upper part of Link of thigh

B Assistive force generation

B Gait motion prediction

| HIP Loadcell

i «— Lower part of Link of thigh

Knee Joint

t Knee Motor
| i Upper part of Link of calf
» ‘| -4—— Lower part of Link of calf
(< . I Knee Loadcell

Lowest Step



experimence.mp4

6-DOF Robot Arm : Random Bin
Picking

3D reconstruction

Kinect T ) :
RGB-D Sensor Pose estimation
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Robot Technology (RT)



Home Cleaning Robots

@ LawnBotts, comn - All rights reserved.

IRobot Scooba
LawnBott



MVI_0258.MOV

Home Robot

Pepper (#ER 755 Aldebaran)

120cm » LEME6E, » 2015/2 i



Human Pose Estimation

« Estimate sit, stand, walking, Climbing up/down stairs,

lie down, fall to the ground

« Connected to a wireless sensor network o
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System architecture of Robot on
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Zigbee.node

Zigbee node Zigbee node Zigbee node



Place Recognition & Grasp Planning

* To determine the proper

position for searching
and grasping objects.

» To consider graspability
and reachability of robot
for mobile manipulation
task.
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Condition 1.avi

Robot Market
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® 2010 > Willow Garage #:HPR2 K ROS -

® 2011 - {EEFEH Industrial 4.0

® 2012 - Amazon&E [NKIVA 123 A\ /\E] °

® 2013 > Unbounded Robotics/) 5|23 UBR-1 (Running ROS){[#
N YN

® 2013 > Google & [NBoston Dynamics, Schaft, Nest 957 a3
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Estimated worldwide annual supply of industrial robots
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Source. World Robotics 2015
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Service robots for personal/domestic use. 20 l 4 . 47 O‘é!i‘ .Zl:[—\
2015-2018:3500& &

Units sales Forecast 2015-2018, 2014 and 2013
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Intelligent Rogotics Industry in Taiwan aTHIROH

The output value of intelligent robotics industry in Taiwan has risen from USDS$ 1500 Million from 2010
to USDS 1753 million in 2013. The Compound Annual Growth Rate (CAGR) is nearly 5%.

Industrial Robot Company:95 Service Robot Company:25
Output value around USD 1563 million Output value around USD 190 million
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2010 2011 2012 2013 2014 2015 2016 2017

Output

Value 1500 1683 1800 1753 1820(e) 1910(f) 2003(f) 2107(f)
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Robot-centric Intelligent Automation Systems in Taiwan

Robot plays a key role in intelligent automation applications. For examples, 3C product
manufacturing, metalworking, food processing, and logistics...

Packed box transport » ) Cake sortm

PCB mamboard assembly
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Application of Industrial Robot
Hand-Eye-Force Coordination

Paint Job
Metalworking

Deburring
etalworking

Welding

‘Stove pts sand blasting Sewing machine metal case deburring

FROM : TAIROA LED wire welding



L
Robotics Beyond Industry 4.0

®|oT Robots
@ earning Robots
® Emotional Robots
®Robot Companion
® Ubiquitous Robots
Robotized tools, appliance, furniture



Robot Education
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Basketball Robot

Robot Arm DC Motor
Wireless AP
Touch sensor KNR
Webcam Lead-acid
batteries
Laser
scanner Mobile platform
Industrial

PC

Kinect >
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Bowling Robot

Robot shot test



Robot shot test.mp4




