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THE SCIENCE OF THE SWING B st 42 et

When 2 big league pitcher throws a 90 mph fastball, a batter has less than a quarter second to see the pitch, judge its speed and location, aversge 32 ounces weight
decide what lo do, then start to swing. The bat must meet the bal within an eighth of an inch of dead center and al precisely the right
milisecond as the 3-inch spinning sphere whizzes by.

It is a superhurnan feat that is “clearly impossitie,” said Robert Adair, a Yale physicist nho has studied the science of baseball
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Time noeded for 90 mph
v e by. It takes another 25 miliseconds to swlngpdlem high, kow, inside, outside.
2y | ACTING: The swing starts when the brain sends signais to the legs | S
qmw Batter must start his § “ 1o start the batter’s stride. This takes at least 15 mifiseconds.
l I I I I l swing at this point
CONTACT: The bat must meat the 3-inch spinning ball within an
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MARGIN OF ERROR: ©, 10 misisecands
if the swing is saven o 30me

milliseconxds too late or
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" e 50 ms: « Batter can stil check his swing
o 0 Das e fn < SWINGING: The swing tself takes 150 : i
bl o g o mikseconcs During the first 50 milliseconds, B
the batter can stop. But after 100 70 ms
miliseconcs, the bat is moving too fast, and
the swing cannot be checked, 190 ms.
The swing involves moving a 2-pound bat at
more than 80 mph and delverng up to nine
Sources: Rodert Adawr, Yalo University:
The Langusge of Spert by Tim Consides: horsepower of energy to the ball
Assocfed Pross Jors Braxomann J The Chremicle
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H Bewpla N ol Bswpieg TG
nAnpodopiag sival anapaitnn
—€C yLa va AELtoupynoeL kaBe
£€NYNTLKO LOVTEAO vOoNUooUVNG

Evowpotn Nvwolakn
EriotAun -
DatvopevoAoyLkn
Mpooéyylon -
E€aAELMTIONOC

OLmAnpodopliec eival
TMAEOVOOTLKEG KOVTOTNTECY TIOU
elte mpéEmneL va voouvtal
HeTadopLka, eite va
gMavanpPoodloplotouy, elte va
KOUPEUTOUV



Tt etvat NMAnpodopia;
(oL Baokéc Bewpiec)

MOCOTIKEG MoLoTIKEG
EvvoloAOYNOELG EvvoloAOYyNOELG

Kolmogorov:

(n mMnpodopia wg uEtpo
TIOAUTIAOKOTNTAG)

Ye pla duadikn aAuoida, i eival to
LIKOG TOU GUVTOUOTEPOU
TIPOYPALATOC TIOU TIPOYLATWVEL
pia pnxavn Turing)

Others:
MAnpodopia kata Fisher

(to 000 MOV TEPLEXEL UL
TAPOTAPNGON X YLOL LOL TIAPGLETPO

KBavtikn MAnpodopia (Qubit)



I(Y) = -log p¥ = log2(6) = 2,58Bits I(x) = -log px = log2(2) = 1Bit

I(2¢) = -log p2y = log2(36) = 5,17Bits




«Pon» MAnpodopiag
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T etva MAnpodopia Aoutov;

MAnpodopio= petpo twv dedopevwv= Data
MAnpodopia= dedopeva + vonua (ekel €€w)=
Meaningful Data

[MAnpodopia = dedopeva + vonua (eKel peoa)
Well Formed Meaningful Dada

MAnpodopia= dedopeva + vonua (ekel peoa)
LLE OLLTLOLKO XoupakTnpA.

Call for Action Well Formed Meaningful Dada



Ernteéepyadletal
o Eykedaloc NAnpodoplec;

YMOAOYLOTLKO: Méoa otov.Koopo:
BaoLkeC avOpwrILVEC KoToloTAOELC
SpaoTNPLOTNTEC «ovoytnNe Sopne»
LLtopouv IOV €EO0PTWVTOL ATTO
avamnapootabouv 10 vonua, 6ev

LLECW UTTOAOYLOTLKWV SLaTUTWVOVTAL pNTa
OUOTNLATWV. Kol Sev pmopouv vol

avarmnapaotoBouv.



Ernteéepyadletal
o Eykedaloc NAnpodoplec;

* YITAPXEL CUOXETLOMOC AVALLECA O Eva epeBLopa
KOl TNV MUpodoTtnNon TwV VEUPWVWV.

* H avénon TNC ouxvotntac nupodotnonc Twv
VEUPWVWV ELVOIL LETPO ETEEEPYATLOG
nAnpodoplag;

* H avtamnokplon o€ eva epeBLopa onuaivel
aropaitnta pon mAnpodopLac;



TL evOEXOUEVWC KAVEL O EYKEPAAOC;
(av Oev enetepyaletal mtAnpodopiec)

James J. Gibson (1904 — 1979)



Ol Napexopevec AuvototnNTEC
dev eival NAnpodoplec

MrtopouUv va evwonBouv we LOLOTNTEC TWV KATOLOTACE WV
OTLC OTIOLEC «CUUTIAEKETAL» Eva vonuov ov. YrtodnAwvouv
«TNV CUMMANPWHOTIKOTNTA {Wwou Kol TtEPLBAANOVTOCY.

Elval ouvaptnon tng kataotoong, Twv mpodlaypadwyv Tou
VONMOVOC OVTOC KOLL TOU TPOTIOU LLE TOV OTIOLO AUTO EXEL
ouvnOioeL va 6pa O& TIPOYEVECTEPEC I TIOLPOUOLEC
KOTALOTAOELC.

Elval ekel aveéaptnto amo TNV ovTIANTITIKA LKAVOTNTO TOU
OvVTOoC aAAQ mpaypatwvovtal KABe popa oL SuvatotnTeC
TLOU TO OV MMOPEL v EKTEAEOEL.

AT OAEC TIC TTOPEXOMEVEC duvaTOTNTEC KABE cuotnua Ba
KataAn&eL kel OTIOU TO vornpov ov Ba «okoAouBnoeL»
OLVOLYKOLOTLKAL KATtoLlal oUyKeKpLEvn affordance.
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