opi
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MICI‘O Estado |
Each ﬁpossﬂole soup plate



Entropy and class1c phys1cs

'Eszecond law of
;_-5}____;;___;_-:j‘_:-thermodynamlcs

::_'-'Phy81c systems always

5';-)'?::ff:';“."';GVOlVG in the Way the g 0

;m‘_stantaneus or

;the mo_st_ |

. oW

“classic” entrol'y grows e FY

o Dl







Entropy and 1ntell1gecne

3 __ __ f}Alexander Wlssner—Gross y C E Frcer pubhshcd in ZO 1 8 4 o
—paper about Causal Entroplc Forces about “a posszb]c dccp 'i-'?f':-
 conexion bctwccn mtc]]zgcncc and cntropy mgzxzmzzzztzon” usmg |

_.'thc concept of “futurc cntropy”

F TV S'c

“A forcc that max1mlzcs the futurc frccdom of actlon"




~ Wecan then deﬂne the causal path entrﬂpy S o< macro-

~ state X with ﬂascn:lated prﬂsent systam state x(ﬂ) as the':

: pd.[h mtggrdl

o )-'--kﬁ f e (x(r}lxm]) n Pr (x(r}lxmnmm

. -WhEI‘E: Pr (x(f)lx((}}) denntes the cmndltmnal prﬂbﬂblllt}' of
~ the system evolving through the path x(r) assuming the
:'-’ff‘-_'-__flnltml system state.x(0), integrating over all possible paths

_same mtﬁﬁral

_ » (xunx(»*.,'Uff‘f(xfﬂr XOIO)Dx 0. 3)

. “(t) taken b}' the upﬂn *:.yhlem s enmmnment dunng the:




Future entropy

_. :-Mlcro state is changed mto .
r“Each future state reacheable :
- m a t1me horlzon" : =

. _.:'_This is the classical 'entropy { -

'_j;def1mt1on but applied to the

 state space of all possﬂole
ifuture states - S '




Pre—Algorlthm 1 The State ‘

jTAn “state” of our system isa
- real vector contammg f1xed
~ params (l1ke size),
..}:j'r:;:;j_.j_calculated ones (speed) . )
-__‘fa-_;,__:__;posnlonal (X and Y) and _l'j o







Algorlthm 1 0pt10ns

-'_5;'___,:_f'i"-Easch degree of freedom correspond to a
ff;-f'—___j_-__":-“Joystlck” with two optlons for mstance turn 5O
or +5O the drlvmg Wheel 014 ' S

I”e'baswally need to . e
;:Qmpare our optlons
'_efore dec1d1r1g




 Algorithmo 2. Initials

Each optlon correspons fo an mltlal p051t10n={".'f:
.,i_'."_Where W111 it be after takmg thls Optlon ...

':'N ote We' will need to
_ lise Slmulatlon(E dt)

_ and that env1ronment s =\ .
"‘-"'-"?'ﬁalso smmlated . “




Algonthm 3 s

jf'-For each optlon we
__j-__'_wlll “1magme” some

N futur es. (N 13 about o . ’ , *“’ Wf“‘

e keepusmg only X % . NAL
Simulaton(s. dy, gy N




Algonthmo 4 Repeated futures |

- : __._._f"-Slmﬂur futures are
- now discarded.

*Pos1t1on params snap
- _;to a gmd SO detectmg

2 S lmllar fUtureS ]-S




Algonthm 5 Entroples demde-
"‘Fmally you do push 01*, : .
joystickasiffuture o

_:-'_';f;-?'::'_’_..-entroples Were .
"forces or masses _ Q _-

Z(Ophon X E“tmpy)




VIDEO C-01 (005)
Common Sense







VIDEO C-02 (025)
NR'A (Pr X Ln(Pr))



Enhacement 1 P1lots

-ijcormg each
~ future with the
~ distance 1 raced .
'_'_-(1nstead of one) makes
- e agent to behave as a.
;_;;:_5_-;rea1 pllot Would do |




VIDEO C-04 (OSO)
Sweet Motivations




Enhacement Z I-‘eelmgs

jAs in the pﬂot cdse;
ffj--_"-___j_-__":more “enjoyable” i
~ goals can be added
 andifdone 0 N
'"i{-_f;,::gcorrectly it w111 cope N
with “confhctmg
}ﬁ%f;f?jgeals” mcely




W Ervopc brotonamatgenceTexvie —= -~ =

| File Addplayers Add goals Panel View Debug

SELECT PLAYER

+Kart
Color | |Player #1 vl S Hocke:
Al

Seconds in the future to simulate 10s.
¥
Min. number of futures 100

=i

GOAL "Get drops" [team

Strength ~—— ——————— 1,00

GOAL “Speeding"
Stiength  r—— 1,00

GOAL “Energy”

Strength — —————————— 0,80

Reaction P 10,05

Urgency ——— ———— 080

GOAL "Health™

Stength —— —————— 1,00
Reaction 3 10.0s

Urgency ) 200

Tum left +E E
Turn right +H H




I-‘eelmg # 1 EI'IJ oy

. f'i"EnJoy is What yeu feel on each “present moment”




Sent1m1ento Z Fel101

EnJoy scores h1gher as your mood is hlgher '



Sent1m1ento 3 Ganacm—Perdld A

If you loose your leg Whﬂe dancmg all the enJ Oy f el t
___j_-__"_:on th1s future was not S0 furmy after all o







: zz pz‘ogfanuner ta]kmabarabout thezrs . =ﬂ " '

': “Phy0131t” complams about uncertanﬂy

. “Phycologlst” shows negatlve feehngs

;_“Mathematlcmn” use 1magmary numbers

-“Pregrammer" uses neuronal networks



Some Improvements

1 Foceused Intelhgence 4 Neuronal Networks
A new Joystlck fo cope with rlsky | Learnmg to predlct the future
—Sltuatlons . by your own. '

. 2 Cooperahon . 5 Mulh Layer . -
__.;_.-_-_'_Workmg and hvmg for a . AdJustmg feelings to be Optlmal__.:;;
="\;;g.;;:_;j‘;'common goal . oniheactual condltlons o

3 Transcendence . "'6 Auto-Mulh Layer -
:_;ﬂ;Cooperatmg at the Iongest term - _The power of recurswlty




Foccused Intelhgence

"'Blockmg your degrees of freedom to avowl I‘lSkS







