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Mlustrating an AT algorithm, a non-Al algorithm, and a ML algorithm
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In fact, Doug more often than not chooses routes that swing close to state and national parks. I
will start favoring routes that swing past wilderness parks when searching for Doug — this is

Machine Learning!



Adding flexibility to an inflexible (aka deterministic) algorithm

T Crossroads - Springs Aigooa rep— X
Nashville O Gordonsville
0 e B Cookeville ()
o) ® @ ) .. Monterey ®
Beny Hill Lancaster v Lo/ F“’Ze"ye:"
g L Rural Hill ~ Gladeville Brush Creek L 4.1 @ Y State Parl a
elle Meade G watertown o Woodan Catoosa WELE D Petros
Silver Point Estates ildli
Alexandria Wildiife
$ Norene S Bowman Man:gemem 5
[5a0) rea Oliver Springs 28
3 renved sl pigame N &)
La Statesville ® = e
A Liberty & o Fairfield Glade Kalida
o) Oakdal ]
G @) Pleasant Hill D S
Smithvill
tolerglls Walterhill Aubumtown Ve Crossville
anklin @ Lascassas Milton Voung 85 Sparta West Mill Harriman
‘'oung Bens Crab Orchard  wee
@) ® Cardiff &
I Blackman Ozone Kingston D Farragut
P / o g
i &3]
e Tesomill ® @
&7 obrell @ Walling Glen Alice Lenolr Gity
College Grove ® Rock Island
Eagleville Bradyville P Mooneyham V4 Grandview. Loudon
. elvine
Christiana N &R 4h 12 min @ @
% 2 ® 4 196 miles @ Spring City ® Hiiadslonia
Fosterville &) Fall Creek Ten Mile Greenbac
S Welchland Falls State Park Morganton
Chapel Hill - pionyille Beechgrove L Northpoint
Bell Buckle Mongen & Vonore
Niah Irving College. -
Summitville Lees Station
o Anchor Mill - ® Viola ®
& Wartrace T o 9. gadisonville
i Whitehead Wheel Shelbyville (@) Marer
Winton Town Beersheba Pailo Ballplay
Springs
Lewisburg Normandy PiDg Savage Graysville i Athens
Belfast Willow Grove ) Altoriom Gulf State Allen Srigitiacd
® Hillsboro Natural Area
) ® o ® (Gm}
e = . » rud ok Riceville g
Somersvile Tullahoma (@) IS uilap Birchwood OTellico Plains
® ® po o . Williamsburg ®
i =
“Return to the route” “Return to the route” © Google
Nashville Music
\ City Center |
g
e
RUTLEDGE HI 2
E
THE GULCH 5 s
7
aye” 2
e Sy »
o-\
w ®
o
Yy

@ S

) S

Adventure Science Center €@

The algorithm will evaluate likelthood that original route is intended
and likelihood that new route is intended (What is user intent?)



Game Al
Clearly about exploring alternatives
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http:/ /www.extremetech.com/extreme/196554-a-new- http://chesstroid.blogspot.com/2014/03/
computer-chess-champion-is-crowned-and-the-continued- how-deep-can-brute-force-dive.html https:/ /www.flickr.com/photos/
demise-of-human-grandmasters amitrajit/ 5356032927



Translation is about exploring alternatives too

There will be multiple translations for even the simplest of sentences

DETECT LANGUAGE GERMAN ENGLISH RUSSIAN v < GERMAN RUSSIAN ENGLISH v
| saw her duck X Ich habe ihre Ente gesehen
Untitled 2
o-(ala](= 717 (5] ()@
DETECT LANGUAGE GERMAN ENGLISH RUSSIAN v g GERMAN RUSSIAN ENGLISH v
| saw her duck swimming X Ich sah ihre Ente schwimmen
Untitled 3
FERIRNERIIEE ][5 ])(®]@
DETECT LANGUAGE GERMAN ENGLISH RUSSIAN v < GERMAN RUSSIAN ENGLISH v
| saw her duck the flying debris X Ich habe gesehen, wie sie die fliegenden Triimmer
enteuchte
Untitled 4
oy ez 717 (5])(#] @
¢
DETECT LANGUAGE GERMAN ENGLISH RUSSIAN v g GERMAN RUSSIAN ENGLISH v
—

Ich habe gesehen, wie sie die fliegenden
Triimmer enteuchte

X | saw her dehumidify the flying debris

Untitled 5
oJ(a a|(= 717 (53] (#] @
DETECT LANGUAGE GERMAN ENGLISH RUSSIAN v g GERMAN RUSSIAN ENGLISH v
| saw her duck the flying bat X Ich habe gesehen, wie sie die Fledermaus duckte
8006 Untitled 6
| EEE
\!’ DETECT LANGUAGE GERMAN ENGLISH RUSSIAN v < GERMAN RUSSIAN ENGLISH v
Ich habe gesehen, wie sie die Fledermaus X | saw her duck the bat

duckte



Translation is about exploring alternatives too

DETECT LANGUAGE GERMAN ENGLISH RUSSIAN v g GERMAN RUSSIAN ENGLISH v
| saw her duck X Ich habe ihre Ente gesehen
Untitled 2
Oy @ = AL # | (Q
DETECT LANGUAGE GERMAN ENGLISH RUSSIAN v g GERMAN RUSSIAN ENGLISH v
| saw her duck swimming X Ich sah ihre Ente schwimmen
Untitled 3
(e a](= N (5@
DETECT LANGUAGE GERMAN ENGLISH RUSSIAN v - GERMAN RUSSIAN ENGLISH v
| saw her duck the flying debris X Ich habe gesehen, wie sie die fliegenden Triimmer
enteuchte
Untitled 4
oy @[z 717 (5] (%] @
¢
DETECT LANGUAGE GERMAN ENGLISH RUSSIAN v g GERMAN RUSSIAN ENGLISH v
—
Ich habe gesehen, wie sie die fliegenden X | saw her dehumidify the flying debris
Triimmer enteuchte
Untitled 5
Ov[a @ 3 AN S # | (Q
DETECT LANGUAGE GERMAN ENGLISH RUSSIAN v g GERMAN RUSSIAN ENGLISH v

| saw her duck the flying bat X Ich habe gesehen, wie sie die Fledermaus duckte
8006 Untitled 6
|mleaE), e w1 o—
\!’ DETECT LANGUAGE GERMAN ENGLISH RUSSIAN v < GERMAN RUSSIAN ENGLISH v
Ich habe gesehen, wie sie die Fledermaus X | saw her duck the bat
smtlalea
DETECT LANGUAGE JAPANESE ENGLISH GERMAN v e JAPANESE GERMAN ENGLISH v
Her team was on the field. She threw a fastball and the batter X Ihr Team war auf dem Feld. Sie warf einen Fastball und der Teig traf
hit a line drive right towards the mound. | saw her duck. eine Linie rechts in Richtung des Hiigels. Ich habe ihre Ente
gesehen.
& B 120/5000 Y o) |_|:| 7 <




DETECT LANGUAGE GERMAN ENGLISH RUSSIAN v P JAPANESE GERMAN ENGLISH v

The spirit is strong but the flesh is weak X FBRIEEVH IS

Untitled 8

Bmy[(a @[ =] (Zl-)(5](=]@
DETECT LANGUAGE JAPANESE ENGLISH GERMAN v « JAPANESE GERMAN ENGLISH v
FBAIFERVWH ATV X Spirit is strong but meat is weak

5 6 6 Untitled 9

Br(Q | @ || =] Z-](5])[(=]@
DETECT LANGUAGE JAPANESE ENGLISH GERMAN v g JAPANESE GERMAN ENGLISH v
Seishin wa tsuyoiga niku wa yowai X Surgery is bad, but it is weak

) O © Untitled 10

DETECT LANGUAGE JAPANESE ENGLISH GERMAN v « JAPANESE GERMAN ENGLISH v

The spirit is strong but the body is weak X FBARIEEVORIEES L



Exploitation Exploration Tradeoff

This came up in discussion on story telling: small variations on the same successtful ‘formula’
over and over, or out of the box with the possibility of ‘failure’



Interactive Narrative

* Facade: http://wwwinteractivestory.net/ (play trailer)

* Vonnegut’s graphing of stories: https://www.youtube.com/watch?v=0P3c1h8v270

* [RB13] “Interactive Narrative: An Intelligent Systems Approach” by Mark Owen Ried],
Vadim Bulitko in Al Magazine, Vol. 34, No. 1, 2013
https://www.aaai.org/ojs/index.php/aimagazine/article /view /2449

A B e

Experience mamager determines

narrative trajectory Experience manager adjusts to user actions

User and NPCs act as they want

Figure 1. The Experience Management Problem Is to Compute Trajectories through State Space.

a. A possible narrative trajectory through state space. b. A possible narrative trajectory that visits states deemed favorable and avoids states
deemed unfavorable. c. Accounting for player interaction.

<€ >
Strong Autonomy Strong Story




Prepping for TA-w4
Recommender Systems

Personalized

A decision tree that predicts Doug’s movie preferences
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Back in the day NRent-It Rent"t



Decision tree classifiers

[ SciFi = -1, Suspense = 1, Romance = -1, Ebert = 1, Siskel = 1, ..., Rent-it???]
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~Rent-it Rent-it

Douglas H. Fisher



Decision tree classifiers

[ SciFi = -1, Suspense = 1, Romance = -1, Ebert = 1, Siskel =1, ..., Rent-it???]
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Decision tree classifiers

[ SciFi = -1, Suspense = 1, Romance = -1, , Siskel = 1, ..., Rent-it??7?]
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Decision tree classifiers

[ SciFi = -1, Suspense = 1, Romance = -1, , , ..., Rent-it??7?]
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Decision tree classifiers

[ SciFi = -1, Suspense =1, , , , ..., Rept=i222]

Rent-it
/
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1) / L 1/ N\ N
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Douglas H. Fisher



Consider a completely new movie description, with a different value for Romance
(and Suspense); I have also shown the value for B&W

1
[ SciFi = -1, Suspense = -1, Romance = <&, , , B&W =-1, ..., Rent-it???]
/
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The values for Romance and B&W of this new datum would lead to a different
classification than the previous datum

[ SciFi = -1, Suspense = -1, Romance = =1E,1Ebert =1, Siskel = 1, B&W = -1, ..., Reat-i222]
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What decision would be made for the following datum, Rent-it or ~Rent-it ?

[ SciFi =1, Suspense = 1, Romance = -1, Ebert = -1, Siskel = 1, BigStar =1, ..., Rent-it???]
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[ SciFi =1, Suspense =1, Romance = -1, Ebert = -1, Siskel = 1, BigStar = 1, ..., Reat=it222]
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