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Second Machine Age

The Second Machine Age is the time
when machines are now able

to take over a lot of cognitive tasks that
humans can do.

A revolution is under way!

Google’s autonomous cars have logged
thousands of miles on American highways
IBM’s Watson trounced the best

human Jeopardy! players.

Digital technologies—uwith hardware, software, and
networks at their core—will in the near future diagnose
diseases more accurately than doctors can, apply
enormous data sets to transform retailing, and accomplish
many tasks once considered uniquely human.

3 key characteristics (exponential, digital, combinatorial)

8/13/2015

% 4% f5 Ht

F AP RS TR S AL %, T 2105 BhE L R e
EMBAGRFZ

bR P M BRI T b i 2%

© RUSEBRAATA

o BEBREARBE R MER S (TTN) 2 00 G0RT BT HAR
o H25EEd G ISR, T SR T IR R IE  TAEAR
. ﬁggéama ~ PR ~ BRI RIS MRS 5

#E
O AR S A LS E
Dr Waishun Lo U ETTFHEAT R FBSRIT R VCPEL:

ii Y15 T e HEE S i
+ AT&TBell Labs ( HE ¥l ) , 458, C&W Innovations iz S
2 gmail. poes \
waislo@gmail.com Venture/S7 T I 5

CE4(Brown University) #/JE {1
HTFZ

2

LW - SREORT

Second Machine Age: Work, Progress, and
Prosperity in a Time of Brilli
5 ' S5

Technologies |

What cannot be done by machine
» Computers are good at following rules...

+ But are lousy at pattern Recognition
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Examples

* Watson

» Google Car

» $39 software replacing professionals
* Ellie therapy

« Baxter

« Jibo

* Pepper

The History of Technology

Population (millions)
enome Proje
Man Lands on \
High-Speed Computers

Invention of Airplane
Industrial Revolution
2 Agricultural Revolution
Peak of Rome
Peak of Greece
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Who will lose his/her job first?

— Food ordering lady in Fast Food restaurants?

— Chef?
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Technological Improvements

Extraordinary Century of Progress

* Human life-expectancy more than doubled
* Infant mortality reduced by 90%

* Maternal mortality reduced by 99%

* Cost of electricity reduced by 20-fold

* Cost of transportation reduced 100-fold

+ Telecom, information reduced by 1000-fold



on Amazon for seventeen dollars, “It has a gyro in it that space shuttle engineers would

have spent $100 million to have thirty years ago.”

And that’s just biotech and robotics. We are also seeing plummeting costs across a host

of other technologies, including the following:

3D printing
Cost (averages) for equivalent functionality: $40,000 (2007)
to $100 (2014)

Scale: 400x in 7 years

Industrial robots
Cost: $500,000 (2008) to $22,000 (2013)
Scale: 23x in 5 years

Drones

Cost: $100,000 (2007) to $700 (2013)

Scale: 142x in 6 years

Solar

2 Fisheye Cameras Multisense Head (3D Laser
< . Scanner & Stereo Camera)

N\ p
/

Perception Computer (3

Secure Wireless
// Intel Core i7 Processor)

Network Router

3.7-kilowatt-hour

lithium-ion battery B
' 0 Robotiq 3-Finger Adaptive

pack
Robot Gripper

30 degrees of
freedom(DOF) - 24
hydraulic actuators
& 6 electric motors

Software — Linux Operating
System with ROS (Robot
Operating System)

Six-Axis Force/
Torque Sensor
Inertial Measurement Unit

(IMU)

Strain Gauge Pressure Sensor
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Cost: $30 per kWh (1984) to $0.16 per kWh (2014)
Scale: 200x in 20 years
Sensors (3D LIDAR sensor)
Cost: $20,000 (2009) to $79 (2014)
Scale: 250x in 5 years
Biotech (DNA seq ing of one
Cost: $10 million (2007) to $1,000 (2014)
Scale: 10,000x in 7 years

hole h DNA profile)

Neurotech (BCI devices)
Cost: $4,000 (2006) to $90 (2011)

Scale: 44x in 5 years

Medicine (full body scan)
Cost: $10,000 (2000) to $500 (2014)

Scale: 20x in 14 years
rmation-enabled,

one aspect is being info

In each of these domains, at least

HKU’s Advanced Robotics Initiative
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What is “Robot”™

Robot arm
(manipulator)

Leg-wheeled Caterpillar tracked Flying Swimming
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Key Robotic Technologies

O Perceptive reaction: make the robot more
interactive
* Tactile sensing
* Visual feedback
* Object understanding

Key Robotic Technologies

O Real-time cognitive abilities:_make the
robot more intelligent
* Machine learning for behaviors
* Emotion sensing
« Intelligent decision making

Key Robotic Technologies

O Manipulative action ability: make the robot
Stronger
*  Object grasping
» Powered weight supporting
* Action generation
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Chinese Recent
—. EREREALY VoY Acquisitions/Investments in Robotics

ERFEEAT IR R HEE L=

« Ninebot bought Segway

« China South Rail (CSR) acquired UK-based SMD

* The new SoftBank Robotics Holdings Corp.(SBRH) is
valued at $590 million, with Alibaba and FoxConn paying
$118 million each for 20% stakes in SBRH.

* Russia’s Skolkovo Foundation and the Chinese
Cybernaut Investment Group signed an agreement to
create a joint Russian-Chinese business incubator, a
robotics accelerator program, and an investment fund
worth $200M.
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http://www.businesswire.com/news/home/20150617006552/en/Agreement-Reached-Alibaba-Foxconn-Invest-SoftBank%E2%80%99s-Robotics
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Deep Learning for Face

A Quick Glance
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Robotic Technologies
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How about a massage?




