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Deus Ex Machina

(Matfiix) £ :: \ Roy Batty
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HAL 9000 “= 211 (e
(2001, A Space B el 5 R
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(The Terminator) (I, Robot)
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_— SEE NEW PERSPECTIVES . _What Is not talked about much
- - Ll e | in the media is that Al is really a

portfolio of technologies

The Switch

Everything you think you know
about Al is wrong

By Brian Fung N1

Guruduth Banavar,
Chief Science Office,
Cognitive Computing,
' and VP, IBM Research
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® SEEMIEE (Intelligent Agent)

® = (Search)

HX (Games)

F* Z 4L I8 (Constraints Processing)
FIRFRIARFNIBEEIEIE (Representation & Reasoning)
%3] (Learn)

it% (Planning)

AHEM  (Uncertainty)

HAIES 4B  (Natural Language Processing)
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ATLTERE (Al) vs #HIZ ML (Neural Networks)

EHREE ® AT%&E: ST X (Symbolism). BEUISHHE CRZSHL)
HHEILR
HELZE ® WML EHEEEX (Connectionism). ZEZFER (BT RS%R)
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Early artificial intelligence
stirs excitement.

Machine learning begins
to flourish. —

Deep learning breakthroughs
drive Al boom.

1950s 1960’ 1970s 1980°s 1990's 2000's 2010’

Since an early flush of optimism in the 1950’, smaller subsets of artificial intelligence - first machine learning, then
deep learning, a subset of machine learning - have created ever larger disruptions

https://blogs.nvidia.com/blog/2016/07/29/whats-difference-artificial-intelligence-machine-learning-deep-learning-ai/
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McCulloch and Pitts (1943)
CIE= i EpTw it

Minsky (1951)
K=Y R b L2 2 S = R

Dartmouth workshop (1956):
AUE S5 AT 77 52 2= 1
McCarthy, Minsky, Newell, Simon
“Artficial Intelligence” 4.

1952-1969
GPS- Newell and Simon
Geometry theorem prover - Gelernter (1959)
Samuel Checkers that learns (1952)
McCarthy - Lisp (1958)
1962- the perceptron (Rosenblatt)
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1966-1974 N L& BRI UTH Y

HHERE A E
1969-1979 F T HRH RS ML
LR ARG

Dendral: #5707 45#4
Mycin: 73 B 12 W MRS 17
Prospector: fEFFHR RN Ei LA B
1980-1988: Al i A=k
1986-present: f£2 /X 2% =] )5
H -
Al BN —1 185 HMMs, planning, belief network
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1943 McCulloch & Pitts: K i ity — 3k i L g A 4

1950 Turing's "Computing Machinery and Intelligence”

1956 Dartmouth & Z=3k K X %&: “Artificial Intelligence” #EAE

1952—69 N TR HE% s

19508 Rewel &Sm0 RS TR o
Gelernter's Geometry Engine

1965 Robinson's 1 #5434 1] 578 4= ik

1966—=73 WAL mE e

1969—79 T RN ARG K

1980- - Al BN — Ak

1986- - I8 DO 24 R U

1987 - - Al B — PR

1995-- BHeARH (intelligent agents) K& H B
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Donald Hebb iﬁﬁ 1
(Father of NN)
1904-1985

f
‘
%
'
%
2%
&

E— RS B RS
McP ERA1RE1EES PDIEREIRE
Fias Geoffrey Hinton

(E=SamEEsE Paul Werbos
sl e John Hopfield et al.
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Alan Turing
(Father of Al)
1912 - 1954

= RPENS
R TTRISRRIEEY

Alan Hodgkin

Andrew Huxley

Henry Markram
Mu-ming Poo
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ftaz (Bkd) #ET

Terminal Endings
& Synapse

Axon
Hillock

More Sodium Channels
Open .
Y Sodium Channels
Close .
Sodium Channels Potassium Channels
— Open

Potassium Channels
— Close

Threshold
Lewel

o

— +—— Resting
Potential

Time [ms]
Time [ms]
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BT - XTABHEARESR

BB KRS EF 10001240 TT (nerve cells or neuorns)

AETFEMEHRE, HETHRASOHE, FSBERIEENK
BENMMETNAIINZEITIHETERMEKR, SBUE££9100-1000F 121 %R

BR T #HZITT, KIREFHREEMEANHELRBTAMBE (glial cell)

Z5I\ Aglial cellsHZ TR GREX1E, EFMNEREER

WMATRRA, HPHNEHE (astrocyte)Z 5L TE 2 X #MIneuroplasticityF & B A sl
42T 2 8@ T A 4 E Bk od (electrical impulse or spikes){&i& {5 &
FNMETEM RAL L S5-50 EMBE BN, RIBFENARLZERSOHEER

B FEERE: ARKS AR RN S TT ™= 4 X B S H I B A #3K
BARMMERMNEELE, ARERARNRILARS: (MEH T10-20 R 4+H9FERE =R
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AR ERXIHMINE - KIRERINEX

The frontal lobe fI T KINEIZR, FEHIE, =)
FEE, BRINF, KBS . Iz P REIEILH

DREIRH YT, EREFSNPREERSE, ©MEM yg:ergtenectuali” .

ns_H:. ?E N — \— — wisn, an -
XEFRERES, FRINFEZEF. Frontal el N\
*The parietal lobe fI F AT, 54Tl 5 RN Ghenileciya Occiphtal
ESHX, HLWENR fEiX&ERE. Somatosensory gl
cortexEIZM N RIMX I, ERLBSEMNBRTNTER b Mouee mang

AR,

The temporal lobe 7 F KRR X 5, primary auditory cortex®b FiZ X, % PR L X XA
EREENESEEEEEM. 83X (Hippocampus) WAITIZX, ES5ICIZERETIMEX.

*The occipital lobe LT K IX/E&F, BEM S 2FRB ., Primary visual cortexstfL T Itb, BIEZIFR
kB TIRERNMRES
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Computational
neuroscience

Engineering

Walking machines

Computer science
Mathematics P

Physics
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NBRAFLGEBAIRZHNRE, EXSXANE

Sensor—driven neural control

Sensors Neural Actuators
preproc-
essors

Environment
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Insect Bot Teach Bot Pi Camera Bot




SLAM

e
D)

e 1T EMEZEK (Simultaneous Localization
and Mapping, SLAM)

o AL PLEs N EFEE I A28 1 ] 58 4L 1 2s
KT e T AL

\|,

Ly
_©" SEBASTIAN THRUN
WOLFRAM BURGARD
DIETER FOX
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HFABRIEZR S - Robot Operating System (ROS)
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ROSTEFH

o S iAL: SLAM, HE S

o MM : Kinematics, inverse kinematics-::
- WE{FIRENAL: LIDARs, #ww, hik, k-

» UKBIHL: OpenCV, Caffe, B ¥

- WA{Ef0: LIDARs, #75, ik, #3t--

« BEOIKENH: OpenCV, Caffe, 184 LF--

ST
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Open Source
Robotics Foundation
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K HAROSHEABRREHFX

Choose either the Lincoln MKZ or Ford Fusion as a development vehicle.

Full control of
« throttle

* brakes — O )
« steering —

shifting

e DATASPEED
Read production sensor data such as Inc.

gyros
accelerometers
gps

wheel speeds
tire pressures

There are no visual indications that the production vehicle has been modified. All electronics and wiring are hidden.




JRIEROSHELE3EE (2010%F)

B <1 _* RobotOperating System Ce [ (117) ROS: Three Years - X = + v e . —
Brmsxk BT o REM

é O ) 8 www.youtube.com/watch if{

a

& YouTube ROS 3 years o

TR BxnEn @
ROS: Five Years

WillowGaragevideo
N 7.273 KWE

" Fipping the pancake

Honda's Asimo: the penalty-

@ S
’ ‘ . m =% taking, bar-tending robot
© @@ :

Auto Express
1138753 )XWE

Smallpools - Dreaming (Official
Video)

Smallpools

JNEIETF

o) 000/2:38 How to learn any language in

six months | Chris Lonsdale |

ROS: Three Years TEDx Talks

eI
83,907 JXME

Willow Garage Shows Off PR2
Robot

m WillowGaragevideo e ; ‘,- IEEE Spectrum
O mxEHNMFEERNRE



https://www.youtube.com/watch?v=PGaXiLZD2KQ

' JX¥MROSWE A 10 E (20174)
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https://www.youtube.com/watch?v=mDwZ21Zia8s

ROSERZEH: T = (node)FlI5H B (topic)

independent software process that publishes and subscribes to Topics
- A stream of structured data messages

LIDAR

Laser Range
Finder

“EngE

=]

std_msgs/Header header
float32 angle_min

float32 angle_max

float32 angle_increment
float32 time_increment

float32 scan_time
float32 range_min
float32 range_max
float32[] ranges
float32[] intensities

sensor_msgs/LaserScan

SLAM

Object
Recognition

Safety
Override




ROSTH = FIE B B9 X

“ . “Hello,
washing

greeter washing
machine”

objects_in_view ‘ text_to_speak

import rospy
from std_msgs.msg import String
Pub = &

machine”

if name == ' _main_ ':
rospy.init_node(‘greeter', anonymous=True)
global Pub
Pub = rospy.Publisher(®/text_to_speak', String, gueue_
rospy.Subscriber("/objects_in_view", 5tring, message_re
rospy.spin()

t message_received(string_message):
greeter.py global Pub
Pub.publish("Hello, " + string_message)

E>> E:> [}=




ROSSEESR

--{ localization [&

| ;{ fal-:e_l-:ucaliz:atil:un]

) '{-EJTLC].]

map_Server

costmap_2d

navigation 2 % nav_core

o

‘ robot_pose_ ekt

‘ voxel zrid

f| dwa local planner |

{ local_planner (&

i basze local planer |

{ carrot_planner |

| - { global_planner |'—_;—| nanvfrn |

{ slobal plamner |

\ { move_slow_and_clear |

{ FEeCOVery |'—;—| clear_costmap_recovery |

1 rotate recovery |
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Arduino, C++, Python
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= 0 @) 12a28PM

Gazeb
- .
! X+ SN -4 OB Z (R RR O
7 | e
£ ‘Nmasphere ~
3 wind, (") Interact
b
: O pisplays
5 » & Global Options
st » v Global Status: Ok
£ 4 Grid
. 4 » i, RobotModel
" » ~. LaserScan
:". >
B ropery “Volue » % PoseArray
» 2 map
3
>
B
LaserScan
Displays the data from a sensor_msg serScan
‘ message as points in the world, drawn as points,
1 billboards, or cubes. More Information.
Duplicate Remove Rename
(& Camera
- i bl R = e i i o/ ZhanisRels

ime: |272.15 ROS Ela| 251.67 wall Time: .8 Wall Elapsed: Experimental

Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. re optio
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Wifi, BEZF.
BGLER LKL RES.
M TF5
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VLC media player A =B Q) 13:04 {%

(" Interact | 58" Move Camera [ Select <& Focus Camera Measure . 2D Pose Estimate . 2DNavGoal @ PublishPoint b = v

| ©

E‘ £ pisplays « @ Views B
v & Global Options =
- Fixed Fra?ne i Type: | Orbit (rviz) 2 Zero
—
(.) Background Color [l 48; 48; 48 v Current View Orbit (rviz)
= Frame Rate 30 s l Near Clip... 0.01
Default Light ™M g i
é v v/ Global Status: Ok Source .ed Frame>
> S :ril;lxed G ([z—; Source: |screen:// ‘ .
- )
' > 4> TF ¥ Type: screen
% » @ RobotModel ™~ 54
" R }/aserScan . & Settings 14797
> Status: O ' ‘0
Topic /scan @ Convert
Unreliable =] me
—— celoctable & 4 | Display the output
"_ Style Spheres | Deinterlace

ot

A o

Profile Video - H.264 + MP3 (MP4) s 1K (X

Tt @B PP

() Dump raw input

Destination

Destination file: ﬁ/home)ubuntuV/Deskrtop/roBot.mp4 } W' | Browse

crease max s
crease only

Cancel | ISt

iby 10%

Be/c : increase/decrease only
by 10%

CTRL-C to quit
wall Time: |1551330261.53 wall Elapsed: | 144.70 q

pcurrently: speed 0.5

)5=1245;..V=434) ~R:11 G:36 B:33
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Revision

Inquiry
X,

Innovation
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Ubuntu A& ROS % 2%

. ROSHEEANE & e TAEIA IR

. ROSHL#s N FE A B A

. ROSAL b R H#

. URDFHL#s N\ Fiiid N Gazebofli H
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