Tema 1: ledmnHmnpaHe Ha cuctema

4YoBEeK-poboT

Maga /lumuTpoBa
Jlo1leHT, JOKTOP
MCHUP-BAH




CbAabprKaHue

e J/lebrHMpaHe Ha CUCTEMA YOBEK-POOOT
* TaKCOHOMHS Ha B3aUMOJEUCTBUETO YOBEK-POOOT

e MOHUTOPHHT Ha GHU3UOJIOTUYHOTO ChCTOSIHUE HA
4OBeKa B CUCTEMA YOBEK-POOOT

e JlebrHUIIYS HA KOTHUTUBHO MOJeJIMpaHe 3a
MpOeKTHPaHe Ha B3aUMOAEeNCTBUETO YOBEK-POOOT




JednHnuma 3a cmcrtema

e Cucrema e:

e MHOXXeCTBO eJIeMeHTH, paboTell CbBMECTHO
KaTO 4acCT OT MeXaHHU3'bM UJIU MPEXa; CJA0XKHO L5110

* OcobeHOCTH:

® - B3aMMOCBBbP3aHOCT

® - eMepreHTHU CBOUCTBA

° - rpaHUIH

e - oOpaTHa Bp'b3Ka OT U3X0/ia KbM BX0/a




Cucrtema 4YoBeK-poboT e:

e CJI0XXHO A0, KOE€TO € I1oBe4de OT CyMdTa OT CBOHUTE
4aCTH, remiaiT

* B 4OBEKO-MalIMHHUTE CUCTEMH YOBEKBT € 4acCT OT
KOHTYypa Ha ylpaBJieHHe Ha TeXHUYeCcKaTa CUCTeMa

* B cucTeMUTE YOBEK-POOOT — T€ pabOTAT CUHXPOHHO 3a
[IOCTUTAaHe Ha ollpe/iesieHa 1eJl

* OcobeHOCTH:
- IJIAaBHUTE KOMIIOHEHTH He Ca eJIeMeHTAapHU eJUHHUIH
- IpUTEXaBaT aBTOHOMHU Y 00IM QYHKIIMOHAJHOCTH

- KOOpAUHHWPaAHeTO HAa PYHKIUHUTE € OCHOBHATA 3ajJa4a
(mogabp>kaHe HA 3aTBOPEHOCTTA HA CUCTeMATa)




/
TaKCcOHOMMA Ha B3aMMOAEeUCTBUNATA

4yoBeK-poboT

e TakcoHoMU4 e HAyKdTad, 3dKOHHUTE U IIPUHIOUIIUTE Ha KJIE[CHC])I/IKaL[I/IHTa;
CHUCTEMATHKA; [1o oOTHONIeHYe HA C/IeIHUTE NMMEHCHUU:

* HuBO Ha aBTOHOMHOCT Ha pob6oTa
e OT TEJIe-YIIpaBJI€HHUE N0 II'bJIHA dBTOHOMMUA

e Hannp. ROBONAUT vs. pOO0TH - TYPUCTHUYECKH TUI0BE—
Polly, Minerva

e 06110 yripaB/ieHUe- UHBAJIMJHA KOJTUYKA Wheelesley

e duKcHpaHa vs MpOMeHJIMBa aBTOHOMHUS; CMeCeHa
WHUIMATHBA

e C’bOTHOIIIEHHE X0pa K'bM POOOTHU
e BpemeBa/npocTpaHCTBEHA TAKCOHOMMUS

-




ROBONAUT Vulcan no3apas

“Kusen avnro n npocnepupan” (Star Trek)




-

Polly e cb3pagen 8 MIT Artificial Intelligence Laboratory ot lan
Horswill 3a HerosaTa gnceptauma npes 1993

Polly € ru/i Ha ce MU eTaxX Ha JJabopaTOPHUATA, gave tours of the Al laboratory's seventh
floor, C MOHOTOHEH rOBOP, TOKa3Balll 3a0eJ1eKUTEJTHOCTH KaTo opuca Ha Anita Flynn



http://en.wikipedia.org/wiki/MIT_Artificial_Intelligence_Laboratory
http://en.wikipedia.org/w/index.php?title=Ian_Horswill&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Ian_Horswill&action=edit&redlink=1
http://en.wikipedia.org/wiki/Anita_M._Flynn

Minerva B my3esa Smithsonian




Pobotnsunpan nisannaeH cton Wheelesley (1998)
(3a4BUXKBaH OT CMCTEMA 3a CAeeHe Ha o4uTe)




\
[lpomeH/InBa aBTOHOMMUA NN CMeCeHa
numnumatmea (2002)




David Bruemmer
http://www.5drobotics.com
[leTOTO n3mepeHune e YoBeKbsT



http://www.5drobotics.com/

e

HuBa Ha B3aMMOAEUCTBUE MEXKOY EKUMUTE
(1) eanH yoseK: eanH poboT

\ /

® This case is illustrative of a person operating a wheelchair, or,

® in the more general HCI world, one person using a word

pI'OCGSSOI‘ program on a single computer




/
HunBa Ha B3anmoaencTesne Mmexay eKmnure

(2) eAnH YyoBeK: ekmnn poboTu

\ /

® One human controls a group of robots, issuing command that the robots
coordinate among themselves to fulfill e.g. “Clean the room”

e Similar to starting a program that runs on multiple Processors

-




e

HunBa Ha B3auMogencTBue mexay eKnnmTe
(3) eAnH YOBEK: MHOTO POobOoTH

® One human controls multiple individual robots, issuing multiple individual
commands to robots that operate independently, e.g. military robots

e Similar to engaging in multiple collaborations by using Instant Messenger

-




e

HunBa Ha B3anmoaenucTesme Mmexay eKmnure
(4) eKnn oT Xopa: eanH poboT

® Humans agree on robot commands and issue one coordinated command to a

single robot, e.g. rescuing people from a burning house

e Similar to engaging in Skype conference before final submission of a document

-




e

HunBa Ha B3anmoaenucTesme Mmexay eKmnure
(5) mHOro xopa: eamH poboTt

e Humans issue different commands to a single robot that the robot must de-

conflict and/or prioritize e.g. a delivery robot, “first in, first out” or other
queuing scheme

* Similar to multiple people placing orders to a web based company

-




e

-

HunBa Ha B3anmoaenucTesme Mmexay eKmnure
(6) eknn oT Xxopa: eknn poboTu

® A team of humans issues a command to a team of robots. The robots coordinate to

determine which robot(s) performs which portion(s) of the command e.g. search-and-
rescue operation

e Similar to videoconference between two legal teams




e

-

HunBa Ha B3anmoaenucTesme Mmexay eKmnure
(7) eKnn oT xopa: MHOro poboTu

_—
\

* A team of humans issues one command per individual robot. The humans agree
which command should go to which robot and each robot acts independently to to
fulfill the command e.g. soldiers direct individual robots to different targets

e Similar to videoconference to decide on delivering individual tasks

/




/
Level of shared interaction among teams
(8) multiple humans : robot team

e
o

* A team of humans issues one command per individual robot. The humans agree
which command should go to which robot and each robot acts independently to to
fulfill the command e.g. soldiers direct individual robots to different targets

e Similar to videoconference to decide on delivering individual tasks

-




[pyrn gumeHcuu:

* BpeMeBO-NMpOCTpaHCTBEHA TAKCOHOMMUSI:

- CHHXpOHHO-aCUHXPOHHO JIeCTBHUE
- CbBMECTHO- IOCJIeJ0BATEJHO AEUCTBUE

e C'’bCTaB Ha eKHIla pOOOTH:
- EfHaKBU-pa3/IMuHU POOOTH




JInHenHa cuctema c obpaTHa BPb3Ka

I t Output
P

Figure 1: Ideal feedback model. The system is negative and stable if B < 0




™

HennHenHa cuctema ca ynpasaeHume

proportional, integral, derivative controller




/
KnacndunKkauma Ha pasIM4HUTE BUAOBE

ynpaBaeHMe B cucTemMaTa YoBeK-poboT

 [Ipsiko ynpaBJjieHHe — 6€3 KOMIITBhPHA 00paboTKa
Ha JJaHHH B KOHTYpa Ha ynpaBJieHueTo (Y uiu P)

e Henpsiko ynpaBJjieHHe — C KOMIIIOT'bPHa 06paboTKa

Ha JJaHHU B KOHTYpa Ha ynpaBJIeHUE (CEH30p UJIU
MO eJUpall KOMIIIOTbPeH acucTeHT) (U u P)

- ABTOHOMHO ynpanJienue (Y uau P)

- HOJIy-aBTOHOMHO yIIpaBJIEHUE Semi-autonomous
control (4 1 P)

- IlapasiesiHo vs. CepuiiHO ynipaBJieHUEe
- CynepBar30pHO vs. CbBMeCTHO ylpaBJieHUE

* HedBHO (MMIVIMIIMTHO ) CbTPYAHHUYECTBO MEXAY
yoBeKa U poboTa




MOHUTOPUHT Ha PU3NONOTNYHU CHBCTOAHUA HA
4YOBEKa B CMCTEMA YOBeK-poboT

* HesABHO (MMIUIMLIUTHO) CbTPYAHUYECTBO MEXAY
YyoBeKa U poboTa

)

* [loaxon 3a pa3BUTHUE HA "CEH3UTHBHO KbM aeKT
CbTPYAHUYECTBO MEX/Y YOBEKA U pobOOTa

e UMMM THA KOMYHUKALMsS = eMOLMOHAJIHO

O0IIyBaHe, KbJETO CYyOEKTUBHOTO ChbCTOSIHHE HA
4YOoBeKa Ce HHTeprnpeTHpa OT poboTa

* UMIVIMIIUTHU CbCTOSAHUSA Ca: PpyCcTpaLUs, TPEBOXKHOCT
3arpUKEHOCT U OTETYEHOCT

e [lesTa e moOCTUTraHEe HA UHTYUTUBHO, IVIIKO U
edbEeKTUBHO B3aMOIEUCTBUE YOBEK-POOOT




CLI,eHapVIVI, B KOUTO € NPUAOKNUM TO31N NOAXO0A4,.

* B KocMmoca

e [loxg BosaTa

* AHTAapKTHKa

* B cndiy ByJIKaH

e CrnacuTeJIHY ollepaluu
e ['aceHe Ha moXXapu

e JIpyru onmacHu cpeau

* KoraTo po60THT MOYYBCTBA YOBENIKAaTa peaKIUs
Ha OMACHOCT - ITIAaHUKA, CTpax UJIH TPEBOTA — TOM
MOKe Ja npeJnpreMe ClacUTEeJHU JeNCTBUS




e

[lepcoHanHu poboTH, KOUTO ca pPa3bupam
KOMMNAHbOHWM HA XOpaTa

Measurement of

physmloglcal 51gnals

e

{ ‘O H-R Interaction ( ) ‘

Signal processing for affect

detection and recognition

Affect-based controller

for the robot




Pasno3HaBaHe Ha adeKT

e KapauoJsioruueH OTroBOP

- ECG curHaJl (M3BMeHYUBOCT Ha CbpJe4yHa
4yeCcTOoTa)

- C u3moJi3BaHe Ha CEH30pHU 3a OM0-00paTHa Bp'’b3Ka
- bpou ynapa v MHTEpBaJI MEXAY YIApUTE
- CuJia Ha nyJica

e EJIEKTPO-KOXEH OTrOBOP

* EjlekTO-MHOrpaduryeH oTroBop




Pa3no3HaBaHe Ha TPEBOXKHOCT

e KapauoJsioruueH OTroBOP

- ECG curHaJl (M3BMEHYHBOCT Ha CbpAedyHa 4eCTOTA)
- C u3moJi3aBaHe Ha CEH30pHU 3a OM0-00paTHa Bp’b3Ka
- bpo# yiapa v uHTepBaJ MexXy ylapuTe

- Bucoko-yectoTHaTa KOMIIOHeHTA (0.15-0.4 Hz)

M3MepBa MapacUMIIaTUYECKOTO BJUAHHUE (sinoatrial
node)

- Hucko-dyectoTHaTa KOMIoOHeHTa (0.04-0.15 Hz)
H3MepBa CUMIIATUYECKOTO BJIUSIHUE

- [lpu TpeBOXKHOCT cUMIIaTUYECKATa JIeMHOCT Ce YCHUJIBa

* Wavelet analysis (Daubechies wavelet filter)
- Sympathetic power (Sp)
- Parasympathetic power (Pp)

-




-

[Mpumep 3a MHTEepBan Mmexay ygapute

Channel 5, Patient C
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* Excel chart of high BP pattern (2000 data points) taken from

artery wall vibration by the Terrapin robot

™




e

KOrHUTUBHA apXUTEKTYpa, CE3UTUBHA KbM adeKT

e [IpegsioxkeHa ot

W Sul“‘r_ v fll La}'E‘l'

e | A ffe it la}'er

e Explm'atiml La}'er

Sensor Iuputs Actuator (f)utp ut



http://en.wikipedia.org/wiki/Rodney_Brooks

e

NednHNLUMA Ha KOTHUTUBHO MOoAeNMpPaHe 33
NPOeKTUpaHe Ha B3auMOAEeNCTBUETO YOBEK-POOOT

KorHuTUBHO MOJiesiupaHe e 06J1acT HA KOMIKIOTbPHUTE
HAayKH, KOETO CHMYJIMpa MO3HaBaTEJHUTE IPOILECU B
*KMBHUTE ChIECTBA BbB BU/l HA KOMIOTbPEH MOJEJ

[lomobeH m™Mogen ce wu3MOJI3Ba 3a H3y4YaBaHE WJIH
npeJCKa3BaHe Ha I[OBEJIEHUETO, OOYCJIOBEHO OT
CUMYJIMPAHUTE TPOLECU INPU CXOAHU WU PaA3JUYHHU
3a/la4M

KOrHUTUBHOTO MOJieJIMpaHe € IO-LIMPOKa 00J1aCT OT
MU u e no-6s1M30 10 MOJieJIMpaHEeTO Ha ajallTalysaTa U
ABTOHOMHOCTTA Ha UHTEJIMT€HTHUTE areHTH.

O6JslacTTa Ha WU3CJeABaHe Ha B3aUMOJENUCTBUETO
4oBeK-poOOT MMa 3a LeJ Cb3JjaBaHe Ha HOBU
“CbBMECTHM KOTHUTUBHM CHUCTeMH  (“joint cognitive
system” design)
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Tema 2: MoaennpaHe Ha KOTHUTUBHMU

npouecu B cMctremunTe L-IOBeK-pO6OT

Maga /lumuTpoBa
Jlo1leHT, JOKTOP
MCHUP-BAH




CbAabprKaHue

 KubepHeTH4YHa AePpUHULIMS HA IIPOLEC
e MogesiipaHe Ha KOTHUTHBHU MIPOLECH
e KorHuTuBHa KapTa Ha cpeJiaTa

e HuBa Ha moO3HAHUETO — yCellaHe, Bb3IIPUATHE,
pa3CbKAEHHNE, B3EMdHE Ha pelleHHNnE U U3II'bJIHEHHWE Ha POJIA

o I’IHTEFpI/IpaH_[I/I Inponecnu — MMUCJIEHE, IIaMET U BHUMaHHE

e OHTOJIOTMYHH U €eIIUCTEMUOJIOTUYHHU aCllIeKTH




e
KnbepHeTtunKa e:

e TeopeTUYHOTO H3CJAeABaHEe HA TPOLECUTE Ha
KOMYHHUKallUd M yIlpaBjieHUe B OHOJIOTUYHHTE,
MEXaHUYHA M €eJIEKTPOHHHU CHUCTEMH, IJIaBHO B
CPaBHEHUETO MEX/Y MNPOLIECUTE B OMOJIOTUYHHUTE
M U3KYCTBEHUTE CUCTEMH

® wrote a book called "Cybernetics" in 1948.
Its sub-title was "control and communication in the animal

and machine”



http://en.wikipedia.org/wiki/Norbert_Wiener
http://en.wikipedia.org/wiki/Norbert_Wiener
http://en.wikipedia.org/wiki/Norbert_Wiener

e

EHTpONMA Ha cuctemaTa (HeonpeaeneHocT):

[I'bpBOHAYa/JIHO MHpeaJioXKeHa OT npe3 1948 3a

onpejie/isHe Ha KOJIMYECTBOTO MHHPOpPMAILMS B NpeaAeHOTO
cboOmeHre. [JlebuHUMATA Ha eHTPONUsA MO Shannon e

MATEMATHUYECKOTO O9YadKBadHE:

H(X)=—E[logb p(X)]
—logb p(X ) € ”HQOPMALIMOHHOTO CbAbPKaHUE Ha U3XO0J X, CBILO
Hape4eHO MHPOpMaLHUATA 10 Hartley Ha X .
C/lienoBaTe/JIHO eHTponuATa Ha Shannon € yCpeoHEHOTO

KOJIMYeCTBO HHPOpMalLUs, CbhAbpXKalla Cce B CJy4adHaTa
NpOMEHJIUBA X, a ChIO TaKa HeOompenesieHOCTTa, MpeMaxHaTa

cJleJ ImosiBaTa Ha U3xof X .

* Taau MApKa CbIO TakKa Cce Hapuya surprisal, 3am[oTo

npejcTaBJiiBa ‘M3HaHajaTa’ OT IosiBaTa Ha H3x04 X (MHOro
MaJIKO BEpOSITHHUSAT U3X0/[, € MHOTO “hU3HeHaBalll’ )

™~



http://en.wikipedia.org/wiki/Claude_Shannon

KnbepHeTtnyHa aepumHMUMA Ha npouec

[Iponec e cepus nNpoMeHH (BBTPEIIHU HWJIH BBbHIIHO
npegU3BHKaHU ), KOUTO BOAST /10 pe3yJiTaT

KoMyHHWKalnlMOHHAaTa HayKa H3y4dyaBa MpoOLleCUTe Ha
npeJaBaHe HA JJAHHU

B nHpopmMaTHKaTa HEHY>KHUTE UM 0€3CMHUCJIEHHU JAaHHU
ce pasrieJaT KaTo LIyM

]_HYM']:T ce CbCTOM OT TroJIAMO KOJIMYEeCTBO IIPEXOAHH

IIPOMEHU CbC CTAaTUCTUYECKH CJYy4YaWHO pa3snpejeseHue
BbB BpEMETO

B KOMyHUKallMOHHATa TEOpHUS CJAYYAaWHOCTTTA B CHTrHaJa
Cce Hapyya IIyM U € TM[POTHBOMNOCTAaBEHA Ha OH3HU
KOMIIOHEHT Ha HW3MEHEHHWEeTO Ha CUrHajla, KOMUTO e
IPUYUHHO-CJIEJCTBEHO CBbP3aH C HETO.




e

CtaTucTmyecka geduHULMA Ha npouec

Gaussian or
"normal”
distribution

.00135 1.1359 .3413 | .3413 : 1359,
. L 1 1 | 1 1 1 -’
30 2o -g 0 o 20 3o
X

“Control and communication” in animal and machine. ..

-3a ga ObJle OlieHeHO IIOBeJeHWeTo, B pe3yJTaT Ha Ipoleca
yIpaBJIeHUETO, Ce H3BbPIIBA U3Mep8aHe, KOeTO € II0 CBhIIHOCTTA CHU

CTOXAdCTHUYEH IIpouecC
- B »xuBuTE CEH30PpHU BCAKO OTKPpHBAHE Hd CHI'HAJI € CTOXdCTHU4Y€H IIPpOoLeEC,

KOMWTO 3a LieJINTe Ha MOJIeJIMPaHeTo ce MprMeMa 3a MoJJYMHEeH Ha HOPMA/1EeH
3AKOH HA pasnpedesieHue




e

YcelwaHeTo NnpuHaaneXn Ha pernoHa “yes”

Criterion

d’ > SIGNAL+NOISE

NOISE =

Hit rate
76%

< N

“no” region “Yes’’ region
sSensory continuum

>

False Alarm rate
8%




[ledbnHUpPaHe Ha KOTHUTMBEH NPOLLEeC U
Ha KOTHUTMBHA KapTa Ha cpeaaTa

KorHuTHBeH npoliec e cepusd NIPOMEHU B CyOeKTUBHATA
npejCcTaBa 3a CBETA Ha 1aJleH aBTOHOMEH areHT
(BBbTpELIHU UJIX BBbHIIHO NPeAU3BUKAHHU ), KOUTO BOASAT
J10 U3MEPHM 4Ype3 NOBeJleHUEeTO Pe3YJITaT

KoruuTrBHa KapTa e MeTadopa Ha cepysi IPOMEHHU B

NeliHOCTTa Ha MO3'bKa B pe3y/ITaT Ha NIpoLec Ha
Hay4aBaHe (Cognitive map is a metaphor for the pattern of

brain activity, resulting from the process of learning)

“Cognitive map in rats” (Tolman, 1930)




[MpocT NabupuHT




T-obpazeH nabupuHT

f




CnoxeH T-obpa3zeH NnabnpuHT

Start | L End

[I1bX0Be, KOUTO ca IpeJiBapUTENHO 3alI03HATH C JIJAOUPUHTA Ce HaydyaBaT Mo-6bp30
Jla HaMHpaT XpaHaTa, OTKOJKOTO Te3d, KOUTO He ca Tro BIXAAJIU MNpeju.
[IpeiBapUTENHUAT UM ONUT IeHepUpa KOTHHUTHUBHA KapTa Ha (Tolman and Honzik
1930).




KneTknTte Ha XMnokamnyca KoampaT
NPOCTPAHCTBEHM OTHOLLEHUA B cpeaTa
(T. Hap. place cells)

—
(]
T

h

{E‘l:] E.-;:Iilil E=CIl [:h}

O’Keefe J., Recce, M. Phase Relationship between Hippocampal Place Units

-

and the EEG Theta Rhythm. Hippocampus, 3 (1993) 317-330




OCHOBHA KOFHUTUBHA apXUTEKTYpa

Cb3HaTesHa
6paboTkKa -

Yce Bb3npudaru

B3seMmaHe Ha HU3nbiaHaBaHe
Pa3cwxaeH
peuieHue Ha poJis
Hecb3HaTesHa

06paboTKa -

HWHTYyunua




YceuwaHe (Sensing)

* YcellaHeTo e CyOEKTHUBHO OTPaKeHHe Ha HAKAKbB
du3udeH KOHTUHYYM (JI.M. Bekkep, 1976)

e OchuIECTBsIBA Ce Yp€e3 aHAJIM3aTOPH 3a JajJleHa
MOJAJIHOCT — 3pUTEJIHA, CJIYyXOBa, TAKTUJIHA,
O0OOHSTEJIHA, BKYCOBA — 5 ClleMPUYHH IIJIHOC 2
HecrieqqMPHUYHU — 3a rpaBUTALMUSA (IPONPUOLENLUS) U
60JIKa

e T.e. CBeT/IMHKaTa 0003Ha4YaBa KOHTUHYYM OT

TbMHHMHA, IOKOCBaHE — KOHTHUHYYM OT IPa3HUHA, 3BYK
— KOHTUHYYM OT THUIIUHA ..... (JI.M. Bekkep, 1976)




Bv3npuatune (Perception)

B’bSHpI/IHTI/IeTO ce I104dBABa C KaTeropu3anogudTa

To Bb3HHKBa OT OIlpe/jiesieHa CEH30pHa KOHUTypaIus,
KOSITO MOKeM Jla Ha30BEM KaTO 00EKT, IPUHa/IJIeXall]
K'bM HSIKaKBa KaTeropus

[ToHsiKOra TO3M O0OEKT Ce Hapy4a relasiT 3a Aa Ce
nog4yepTae, 4e e “1oBeye OT CyMaTa OT CBOHUTE 4acTU”

Bb3npuemaHeTo MoXxe Ja ce fedHHUPA KaTO

M3KMBsIBaHe Ha epeKTa OT HSIKaKBa JEeNHOCT,
cJieIoBaTeJIHO AOBEX1alll0 /10 YYBCTBEHO 3HAHUE

To e npeau BCUYKO Ch3HATEJIEH NIPOLLEC, IPUTEXKaBall]
BCe [IaK HEOCh3HAT KOMIIOHEHT, KOUTO MO>KEM Jia
HapeyeM UHTYUL 1S




[lpmep 3a rewant - AaIMaTUHeL,




e

[Mpumep 3a rewant — npe3naeHTCKa
NNO3US




/
Pa3cvXaoeHune, B3eMaHe Ha peweHne,

M3nrpaBaHe Ha pons

e [Iporec Ha c/IOBECHO OOSICHEHHME HA IPEKUBSIBAHUSATA
- MO3HABaTEJIHU WUJIK eMOLMOHAJIHU

e PascwxaeHUeTo caeABa JIOTHYECKH ITpaBUJia U BOAU
J10 HOBU U3BOJM OTHOCHO CBeTa, KOUTO HU 3a00UKaJIs

e BzemaHeTO Ha pemeHnd cjieBad OIITUMHU3dllMOHHHA
CTpaTerunu — U 4eCTO € PE3YyJTAT OT PA3CBHKACHHUE ,
B'BIIPEKH, 9E ITOHAKOI'd CIIOHTAHHHUTE PEIIECHNA
cj1eaBAdT UHTYHULIUATA

* M3urpaBaHeTO Ha poJisl € Bb3IPOHU3BEXK/IaHE Ha

OTHOIIEHUS B pa3/IMdeH KOHTEKCT (KaTo poJieBa Urpa,
HO MO>K€ Y UMIIJIMIUTHO)




MHTerpatnMBHM Npouecu — MUCNEHE,
BHMUMaHMe N namet

e MucjieHeTO e IJIaBHUAT HHCTPYMECHT Ha
[I03HAHUETO — aHAJIMTUYHO U CUHTETHYHO. To e
MOJa/JITHO HE3AaBHUCHUMO, JOPHU H OT €3HKAd

e Muc/ieHeTO e YHHBepCaJeH IPOIeC HAa IPeBO/, OT
e31Ka Ha IPOCTPAHCTBEHO-BPEMEBUTE CYOEKTHBHU

peACTaBU 3a CBeTa HA €3MKa Ha CJIOBECHUTE
OINMCAHUA U 00paTHO (L.M. Vekker, 1980)

* BHUMaHHEeTO € Ha4YMH, 10 KOUTO PECYPCUTE
(mo3HaBaTeJHU U MOTUBAllMOHHU) C€ HU3M0JI3BaT

OT KOFHUTHUBHATA CUCTEMA B IIPOMOECA HA
YCBOABAHE€ Hd HOBO 3HAHHE.




[TameT

e PaGoTHaTa nmameT e cbCTaBeHa OT GOHOJIOTUYEH KOHTYP
W 3pUTEJHO-TIPOCTPAHCTBEH CKUIHUK (A. Baddeley, 1982)

e - [IpexxuBsiBaHe HAa KOTHUTHWBHA JEWHOCT, YUHUTO
pe3yJITaT e 3HaHHe 3a paBuJia (rule knowledge)

¢ EHI/ISO,[[I/I‘{Ha [IaMeT — U3 KHUBABAHE Ha ecl)eKTa OT

HSKaKBa nosiBa (pru3ndecKa Wiv colyajaHa), YuUuTo
pe3yJsTaT e 3HaHHe 3a GaKTH (fact knowledge)

* ABTOOHOrpaduyHa lIaMeT € U3KUBsSIBaHe Ha ePeKTa OT

HAKAKBO 3HAYUMO C'b6I/ITI/I€, YUHTO pe3yJTaT € 3HaHHE
3a CbOUTHA (event knowledge)

e CeMaTHHWYHAa IaMeT e U3KUBSIBAaHe Ha
njesd/abCcTpakiud (experiencing an idea/abstraction)

-




e

-

OHTONOMMYHU N ENMNCTEMUOSIOTUYHU ACNEKTU

Learning (interwoven with thinking)

Superlevel - Reasoning

Levels Type of knowledge Internal processing
A processed
Semantic Abstract knowledge Understanding the World/Web
(“Experienced idea/abstraction”)
Autobiographical Event knowledge Understanding the Self
(“Experienced significant event”)
Episodic Fact knowledge Experiencing the effect of occurrence —
physical or social
Working Memory Rule knowledge Experiencing activity (and its necessity)
Perception Sensual knowledge Experiencing the effect of activity
Intuition Anticipation knowledge | Experiencing cognitive tension

Sublevel - Sensing

OT IaHHU [0 3HAHUE, Ype3 U3KUBSIBAHE /OIIUT

from “data” to “knowledge” via “experience”




References

Dimitrova, M., Barakova, E., Lourens, T., Radeva, P. (2004) The
Web as an autobiographical agent, In: Ch. Bussler & D. Fensel (Eds),

Artificial Intelligence: Methodology, Systems and Applications,
LNAI 3192, Springer, 510-519

Dimitrova M. (2008) The educational media of the Web: Levels of
cognitive involvement, In M. Hadjiiski & V. Petrov (Eds.) Ontologies -
Philosophical and Technological Problems, Prof. Marin Drinov Academic

Publishing House, Sofia, ISBN: 978-954-322-332-9, 148-158



http://psychclassics.yorku.ca/Tolman/Maps/maps.htm
http://www.ratbehavior.org/RatsAndMazes.htm
http://antropomy.com/

Tema 3: NepcoHanmn3npaHe Ha

CUCTEMUTE YOBEK-POOOT

Maga /lumuTpoBa
Jlo1leHT, JOKTOP
MCHUP-BAH




CbAabprKaHue

e TeopuH 3a JIMYHOCTTA U IPUJIOXKEHHE B
pOOOTHKATa

e ColyiaJIHY CEH30pH B IO3HAHUETO Ha pobOoTa

 [IpoekTHpaHe HA IMYHOCTOB PUJITBP

* KOrHUTUBHHY QYHKIMOHAJIHOCTHU Ha "'bBKABUTE
po6oTHU




e

Teopuna Ha D.C. Funder 3a anyHocTTa — TPOMHA
BPb3Ka — BCEKU ABe AednHMpa TpeTaTa




ABTOHOMHOCT HA IMYHOCTTA

e CUTyaluuTe U38UK8am noBeleHUud, JOKaATO
JIMYHOCTTA U3as4ea nosesieHUd (McClelland, 1991)

e [TorsiegHaTO OTB'BHH MOXKe /1a He ce 3a0eJsieXKU JaJlu
NaZleHO MOBEAEHUE € U3BUKAHO OT CUTyaldsiTa UJIU €
OUJIO U3/1BYEeHO OT JIMYHOCTTA

e OT cyOeKTHUBHA IJIeJHa TOYKa YOBEK caM pelllaBa
NaJIu Ja U3JI'b4H JlaJIeHO MoBeJieHUe WJIU Ja N03BOJIU
Ha CUTyalMsATa [a I'o U3BHKA ...

* PeTpocneKTHBHO NOIJIeHATO, XOpaTa II0OHe
OCbh3HaABaT 0OCTOSATEJICTBATA, OTHOIIEHUSATA UJIH
eMOIMHTE, KOUTO Ca U3BHUKAJIH TEXHUTE NOBeJEHUS.




JINYHOCTOBUN ANMEHCUU

e Cnopej D.C. Funder, NOBeieHUSITA, 00YCJOBEHHU OT

JINHHOCTTA Ca OPTOI'OHAJIHHK HAd ITIOBEAEHHUATA,
N3BUKdHHU OT CUTyallUAdTa.

e CHTyauMuTe MOXe Ja HajaratT JaJleH TUIl IOBeJleHHE,

KaKTO M HeroBaTa rpajanys 1o MHTEH3WBHOCT U
NHWHaMHKa.

e He3aBHCHUMO OT U3UCKBAHUSATA Ha CUTyallMdTa, XOpaTa
3dlla3BaT CTHJIAd C HAd OTIOBOP K'bM TE€3HU NU3NMCKBAHHUI.

e CJieloBaTEJIHO JIMYHOCTTA C€ CbCTOXU OT MHO>KECTBO
XapaKTEPHUCTHUKH (dimensions), OCTaBalllX CTAOUJIHU C
BpPEMETO.




e

IMMeHCUN Ha IMYHOCTTA 3a COUMaANHO-
KOMMNETEHTHU PobOTH

™
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MoaennpaHe Ha gumeHcusa “weapoct”’ B
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e

-

Ad hoc optimization of a multi-hop
communication network

This type of optimization is resource consuming and inefficient.
The battery may be exhausted before packet forwarding can actually take place.




/

Social-network theory based optimization

- It requires full connectivity data

- may suffer from the circularity problem

\




Personality-filter optimization
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Real-life data patterns of communication

activities (generosity
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e

Mopen Ha gumeHcmaTa “obwmtenHocT”

B KOMYHUKAUMNOHHWU MPEXU
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Real-life data patterns of relative proportions
of communication activities (sociability)

15
13

11

= W 9

M Seriesl| 29 21 40 24 29 47 91 | 138 | 19 53 | 100 | 40 51 49 87 59
M Series2| 22 9 10 4 6 19 23 13 19 1 1 0 0 2 9 13
M Series3| 6 6 3 10 7 19 13 12 4 0 0 0 0 7 3 10




MoKe 1M KOrHUTUBHATa CUCTEMA Ha poboTa aa 6bae
COUMANHO-KOMNETEHTHA?

HuBa Ha MO3HAHUETO IPHU XOpaTa:

e PasbupaHe Ha MOBeJIEHUETO KaTO OTTOBOP Ha
noBegeHue (GU3U4EeCKO HUBO)

e Pa3bnpaHe Ha MOBEeJJEHUETO KaTO OTTOBOP Ha
Hazsaaca (CoOLMaJIHO HUBO)

» PasbupaHe Ha IOBeJIEHUETO KaTO OTTOBOP Ha
MHeHUe (IICUX0JIOTMYeCKO HHUBO)

™~




e

CoumanHu ceH30pun B MO3HAHUETO Ha
poboTa

e CeH30pH, CIIOCOOHMU A pa3no3HaBaT PU3UIECKOTO U

COLIMAJIHOTO HHMBA Ha 001llyBaHe, T.e. pa3bHrpaHe Ha
HarJiaca — NpyusTeJCKa, 1eapa, 00U Te Ha U JP.

BwooOpaxaem pobdot 1Foxy roBopu ¢ “mankus npusiy” ASIMO




KOrHUTUBHU GYHKLMOHANHOCTU Ha
rbBKaBUTE POOOTU

Sarcos robot — Robotics Institute at Carnegie Mellon University in
Pittsburgh, Pennsylvania.

Coman robot — Italian Institute of Technology — II'T, Genova, part of Amarsi
EU project
CB2 — pob0T-6€6€, KOETO Ce ONUTBA Jla pa3bepe U3parKeHHUsATa

Ha JIMIIETO Ha MaHKaTa U Ad 'l KII'bCTEPHUPaA B OCHOBHH
KaTeropm KaTo miaCtrue€ 1 T'br'a

The can record emotional expressions using eye-cameras, then
memorise and match them with physical sensations, and cluster them on its
circuit boards, said Asada.

3a 2 rogvHu oTTOoraBa CB2 ce Hay4H Jia X0 C IOMOIIITA HA
YOBEK U Cce ABWXKH JI0CTa IIJIaBHO B CcTasiTa, U3N0J3BaruKu 51
MYCKYJIa, 3a[JBUKBAHU OT B'b3/1yX 10/} HAJIATaHe



http://phys.org/tags/robot/

CB2 - poboTt-6ebe




-
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Tema 4: MoaennpaHe Ha Bpb3KaTa
MO3bK U NOBeAeHNEe B CUCTEMUTE YOBEK-

poboT

Maga /lumuTpoBa
Jlo1leHT, JOKTOP
MCHUP-BAH




Contents

MogesinpaHe Ha Bpb3KaTa MO3'bK U IIOBE/IEHHUE B
CUCTEMUTE YOBEK-POOOT

JlokasmM3upaHe Ha KOTHUTUBHUTE QYHKIMHU B
KOpTeKca

Cb3/1aBaHe Ha POOOTH C MO3'BK U C
aBTOOMOrpadpuyHa IaMeT

Pasno3HaBaHe HA eMOIIMH Y HE-XYMaHOUJHHU
poOOTH




e

N3cnenoBaTesn oT yHUBepcuTeTUuTe B Sheffield and Sussex

MJIAaHMPAT Ja CKAaHUPAT MO3'bKa Ha ITYEJIUTE U J1a
[porpaMupaT aBTOHOMHHU JIETSIIU POOOTH




e KorHuTHuBeH
MoOJieJs1 Ha

XYMaHOUW/IHHS
po6oT Cog Ha

MHUT
e 32 npoiiecopa

Cog robot at MIT







MoaenmnpaHe Ha XMNoKamnmna

<o :Entorhinal cortex
(a) o Hi ()
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(a) Cpes Ha MO3bKa Ha MpUMAT

(b)AHaToMuYeH BUJ Ca XUIOKaMIa U EHTOPUHATHUS KOPTEKC

(c) OnpocTeH BUI HAa KOHTYpa A €HTOPUHAIHUS KOPTEKC-XUITOKaMIIa

(d) BzaumoperictBue Ha LFP theta oscillation u cenzopHus Bxoj , reHEpUpall
K HaIpeaBaHeTo Ha (pa3ara




e

MexaHM3bM Ha KOAMPAHETO B XMMNOKamna npu e4HOKPATHO Hay4YaBaHe
C Upes KoaupaHe Ha theta ¢dasaTta Ha HepPBHMA CUrHaAN
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event (place) C —
event (place) B‘ I
event (place) AL 71

time

Neural oscillation
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ABTOOMOrpadunyeH yeb areHT c ennsoanyHa namet

C Web Search ) World Wide Web (External World)

Human Interaction
(GUI)

HTML
analysis Search

Actions [ User Graphical | ——)

<— |Interface (GUI)

AV

3‘ Autobiographical Memory

Search Event (emulate brain process)
Recoding unt

Theta Phase Coding Connection weight

Engine \ matrix

/ \/\/ l

Activity Monitor Unit Activity \

i|:| H Retrieval Process
MILLL

[ 1]

—




No Encoding Learning during the Iterative Search Process
1. Gword
(keywords
used in the
SE)
2. Search
results in the
SE
3. TL (titles in ®  (rafts : Japanese : Japanese Silk Embroidery : Home & Garden ...
the SE) ®  Asian Cultural Experience
® Welcome to the Japanese Embroidery Center
® the Japanese Embroidery Journal (Kurenai-kai)
4. Word Crafts, Japanese, Silk, Embroidery, Home, Garden, Needle, artist,
(incremental Kazumi, Tamura, Masa, Center, Atlanta, Asian, Cultural,
keywords) Experience, Spalding, Drive, USA, Journal, Kurenai-kai,

Membership, ...




e

Cnepn obyyeHue ypes KoaupaHe Ha theta dasata, ce dopmupa
MaTpuUa Ha TernaTa, HapedeHa “CA3 connection weight”, kato
penpeseHTauusa Ha BPb3KUTE MeXAY AYMUTE B eNU304MYHATA
namert
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CAS3 connection weight, Wij
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[unarpama Ha AymuTe, HayyeHU OT areHTa Ypes
KoaupaHe Ha theta ¢asara
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Main areas of the cortex




e

Cognitive tasks of the cortex




e

KoMnoHeHTU Ha aBToOMOrpadpuyHmMA CNOMEH 3a TbpceHe B Yeb

Learningduring
web search

(EM)

Meaningful
fragments

(SM)

Distinctive
experiences

(AM)




e

YoBeLWKMAT MO3bK 3abensasBa emoumnm,
n3pa3eHm oT He-XyMmaHOUAHU poboTH

™




EmoumoHaneH edpekrt Ha P1 (A)

» Back view of the
grand average
spline-interpolated
topographical
distribution of the
ERP In the latency
range of P1
according to media
(human vs robot)
and expression
(happy vs neutral).




EmoumoHaneH edpekrt Ha P1 (B)

Grand averaged ERP response at PO, for neutral (black) and
happy (red) expressions of human (left) and robotic (right)

displays.




Leonardo Robot at MIT

Leonardo is the Stradivarius of expressive robots

http: / /robotic.media.mit.edu/ projects/ robots/leonardo/overview/overview. html



http://robotic.media.mit.edu/projects/robots/leonardo/overview/overview.html

The Leonardo robot and graphical simulator

- Leonardo is a 65 degree of freedom (DoF) fully embodied humanoid robot that stands
approximately 2.5 feet tall.
- Itis designed in collaboration with Stan Winston Studio to be able to express and gesture

to people as well as to physically manipulate objects.




e

The Leonardo robot and graphical simulator -2

- The robot is equipped with two 6 DoF arms, two 3 DoF hands with tactile sensation, an
expressive ( 24 DoF) face capable of near human-level expression, an active binocular
vision system (4 DoF), two actively steerable 3 DoF ears, a 4 DoF neck, with the
remainder of the DoFs in the shoulders, waist, and hips.

-A speech recognition and understanding system (developed by and used in collaboration
with the Naval Research Lab) allows the robot to engage in task-oriented dialogs with a
human. T

-The left picture shows a simulated version of the robot, the right picture shows the robot

when Cosmetically finished




/
ROrHMTUBHATa cucrtema Ha JleoHapao

Body

Perception system
Belief system
Intention system

Motor System
Body
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Tema 5: XymaHouaHa poboTUKa

Mag /lumuTpoBa
JloLleHT, JOKTOP
NMCHUP-BAH




CbAabprKaHue

e XyMaHOUJHU pOOOTH

* AHTpOIIOMOP(}PU3BM — A'bJIOOKA U IOBBbPXHOCTHA
CTelleH Ha nnojgobue

® The Uncanny Valley phenomenon

e [IporHo3upaHe Ha NoBeJeHUE, PbKOBOJEHO OT
HarJiacu




e

Humanoid Robotics: Shared Features
with...

Service robotics — Elderly care robotics
Anthropomorphic robotics - Exoskeletons
Rehabilitation robotics — BCI
Entertainment robotics — Dancing robots
Android science - Artificial human

Socially—assistive robotics - NAO




XymaHouna unn aHapouna

Repliee Q2 can
mimic such human
functions as blinking,
breathing and
speaking, with the
ability to recognize
and process speech
and touch, and then

respond




e

-

AHTponomopdun3bM — AbNOOKA U
NOBBPXHOCTHA CTeneH Ha nogobue

Deep:
Shallow: The fox from “The Little Prince”:
- If you tame me, it will me as if the sun

South K i d:
ou orea prison guar came to shine on my life ...

Identifies risky and suicidal behavior and

sets alarm




TtoneHsbT Mapo (1)

Paro, which cost $15 million to develop, isn't a mechanical aid

e [t serves as a low-maintenance alternative to the cats and dogs many
nursing homes import for "pet therapy" visits

* - Homes with Paro needn't worry about allergies, scratches and bites, or
walkings and feedings

-




TtoneHsbT Mapo (2)

Inventor Takanori Shibata designed Paro to evoke memories of pets and
babies; It weighs about 6 pounds, feels warm and sucks on a pacifier-like
charger, and costs $6,000

U.S. regulators classified it as a Class 2 medical device (a category that
includes powered wheelchairs)




e

NAO - Hamn-pa3paboTteHnAT eBponemncku

poboT Ha Aldebaran Robotics

™




e

Q.bo — poboTHT CbC
CaMOCb3HaHue

http: // thecorpora. com/



http://thecorpora.com/

-

The Uncanny Valley phenomenon

uncanny valley ,
+ MOVING ceme-- p——— ,‘t x\\
still  — .*' healthy
bunraku puppet g person
humanoid robot % :'
L
;1. :‘
" stuffed animal '
fary '
= industrial robot '
S : !
s - : H
Jo - H
human likeness 50% \/,-'\ 100%
corpse —1 i prosthetic hand
VoS
zombie “us”

® Masahiro Mori (1970) Bukimi no Tani GenshoO.

The

uncanny valley (K. F. MacDorman & T. Minato, Trans.).

Energy, 7(4), 3335



http://en.wikipedia.org/wiki/Masahiro_Mori

Implications for humanoid robotics

Proportion of Shared Human, Computer, and Robot Properties and Attributions

Condition Physical Appearance

Human-Computer (n = 13) .06
Human-Robot (n = 15) 42
Robot-Human (n = 13) 31
Computer-Human (n = 14) 11

- In the condition “Human-Computer,” participants were asked to list features of humans and
subsequently were asked to indicate which features were shared with computers
- The labels Human-Robot, Robot-Human, and Computer-Human conditions follow on this

logic




Implications for humanoid robotics (2)

Frequency (and Proportion) of Face Properties

Condition Face Shared
Human-Computer (n = 122) 38 (.31) 0 (0)
Human-Robot (n =150) 44 (.29) 17 (.27)
Robot-Human (n = 108) 9 (.08) 3 (.09)
Computer-Human (n = 120) 0 (0) 0 (0)

- The Face column refers to frequency (and proportion of Total n) of face
properties

- The Shared column refers to frequency (and proportion of all shared
features) within that condition




Cb3aaBaHe Ha pobota iIFOXY

e - iFOXY MOXe Ja CHeMa TPEBOXXHOCTTa IIpHU

[ICUXUATPUYHHU CJy4au CbC CIOCOOHOCTTA CH Jia
06I11yBa




4 N

MoraT 1n xymaHonaHute pobotn aa 6baaT yumTenu,
NHCTPYKTOPU, MEANLMNHCKU KOHCYNTAHTM U HALWLW HaWn-
nobpu npmnatenn?

BbobparkaemmaT pobot iFoxy roBopu ¢ “mankus
npuHy” ASIMO




PasButne Ha pobota iFOXY

 TeopeTnyHaTa 6a3a 3a CMMOHMOTHYHA BpPb3Ka
4OBEK-pOOOT, M30ArBaukM (eHoMeHa Uncanny
Valley e ciieqHaTa:

- [IpoekTHpaHe Ha MoJiesla Ha IOBEAEHUETO Ha
po6oTa (QHU3UYECKO HUBO)

- [IpoekTupaHe Ha Mojesla Ha HarJaCUTe Ha
po60oTa (COlLMaJTHO HHUBO)

- BaxkHO e fa He ce O'bpKa Har/iaca ¢ MHeHUe (T.e.
COLIMAJIHOTO Y MCUX0JIOTUYECKOTO HUBA)

- AABHO HEXYMdAdHOUIHHUTE JIMIAd IIPEACTABAT
EMOLOUNATA KATO HAIJildaCd, HE MHEHHE....




Ponun 3a poboTtuTte vS. xopaTa

* BbIpeku o010NPUETOTO MHEHUE, Ye POOOTHUTE
TpsAOBa [a U3BBPIIBAT ONIACHU, MP'bCHU UJIH
CKYYHHU JEVMHOCTH (dangerous, dirty or dull jobs),
MHEHHETO Ha XOopaTa € B [10J13a Ha JEMHOCTH 3a
pPOOOTHUTE KAaTO TAKMBA, U3UCKBAIH

3allOMHAHeE, HA0JIIAATEeJHOCT U J00pU
CepBH3HU YMEHUS.

e XopaTa ca NpeAloYMTaHU JeHHOCTH,
M3HCKBAIM aPTUCTUYHOCT, OLleHSBaHE,
ChKJAEHWA U JUIJIOMATUYHOCT. -
16




The Study

e Factor levels :

- Jobs “performed either by robots or people” vs. “performed

by both robots and people”
- - What people think robots “could do” or “should do”

® The experiment:

* If, hypothetically, robots and people could be fire inspectors,
who would you pretter?

® Robots either\or people
® Robots both people




N3BoAU

» HoBu posiM 3a XyMaHOUJHHUTE POOOTH MOrar Ja
ObAaT (GOPMYJIMPAHU: YUYUTEJH, UHCTPYKTOPH,
MeIULUHCKU KOHCYJITAHTH, COLIMAJIHU
ACUCTEHTH U NIPUATEN

e [lepcieKTUBHOCTTAa € B IIPOEKTHpaHe Ha
B3aHMO/IEMCTBUETO 4OBEK-POOOT KaTo
M3pa3siBalllo HarJiaca - pUSTEJICKA,
mojroMaralla, mejpa, eMinaTU4dHa U Mp.




e
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CbAbprKaHue

PexabuauTanyoHHATa pOO0OTHKA OT
MHHAaJI0TO JI0 cera

NHTepdeiicu 3a Xxopa C KBaJpPUIIJIETUS CJIEe/]
TpaBMHU

N3mnosi3BaHe HA UHTEPPENC MO3bK-
KOMITIOTbP

M3moJsi3BaHe Ha apxuTeKkTyparaiMOBO
N3Boay U O'bAell U3C1eABAHUS




90 rognHu poboTHKa

JlymaTta “ Pob6oT” e u3moJi3aBaHa 3a I'bPBU II'bT Mpe3

1921r. ot Kapes Yanek, o3HayaBavku ‘Po6 pabOTHHK”
B IMecaTa YHHUBepCaJHUTE pob0oTU Ha PocbM - R.U.R.

[Ipes 20 BeKk Hau-roJIAMO  pa3BUTHE  HUMaAT
UHYCTPUAJHUTE POOOTH

[locTenmeHHO HapacTBa poJiiTa Ha pPOOOTHUTE BbB
BpeJHa 3a XopaTa cpejfia — KOCMOC, IIpU paJralus, o/
BO/Ia U IID.

CyiefBall, eTar € pa3BUTHETO HAa CEPBU3HUTE POOOTH,

KOUTO W3ITbJHSAABAT HECTPYKTYPUPAHU 3aJa4yM, BKJI.
MeJULIMHCKA peXxabuauTanus




PexabnnutaymoHHata poboTMKa OT
MWHanoTo gocera (1)

o II'bpBUAT U3BECTEH peXaOUJMTALMOHEH MaHUIYJ1aTOp € CASE (Case
Institute of Technology Exoskeletal arm orthosis), Cb34aZleH B HA4aJIOTO HA
60-Te, KONTO ABWKM Napa/ii3MpaHaTa pbKa Ha YoBeKa




\
PexabnnutaymoHHata poboTuKa oT

MWUHANOTO Agocera (2)

- Seamone U Schmeisser

(John Hopkins
University) Cb34aBaT

eJIeKTpHUYecKa
NpoTe3a, MOHTUPAHA
B'bpPXY XOPU30HTAJIHA
nJaaTdopma,
criIocoOHa Ja
IpeMeCTBa pa3JIMdHHU
npeaMeTH — TeJaedoH,
KHUTH, JUCKOBE




PexabnnutaymoHHata poboTMKa OT
MWHanNoTo gocera (3)

- IIbpBUAT poOOOT - pPbKA, MOHTHpPAHA BBbPXY
MHBaJIMJHA KOJIMUKA - € Cbh3/iaJieHa npe3 1977r.




NHTepdenc 4yoBeK-poboT

* [loBeuyeTo pexabUJIUTALMOHHU POOOTH U3II0JI3BAT
MOTOPEH UHTepPPEerC KaTo I KOUCTHUK HUJIH K4

e XopaTa C KBaJ|pUILJIETHs CJieJ MO3'bUYeH yaap He

pasnoJiaraT C JBUraTeJieH MEXaHU3'bM 3a
yIIpaBJieHHe Ha IPOTe3U

e CbllleBpeMEHHO Pa3HOOOpPa3UETO OT

Heo06X0MMOTO MoAIIOMaraHe B e2keJIHEBUETO €
MHOT'0 I'OJIIMO

¢ HpeﬂCTaBeHI/I Ca pe3yJiITaTHUTeE OT U3CJieJBaHE C

pPOOOT-pbKa C U3I0JI3BAHETO HA OMOINOTEHLKAJIU
OT 4YeJIOTO Ha NaljueHTa




O6nacTn Ha nognomaraHe

* fnene u nueHe (Fig.1)
e J/luyHa x¥rueHa /Hanp. MUeHe U OpbCHeHe /

e JloCcTbIl — OTBapsAHE Ha BpaTH, BKJIOYBaHe Ha
ypeau




Npyrn obnactn Ha noAnomaraHe

e [IpesincTBaHe Ha KHUTHY,
BECTHUIIA UJIK CMSHA Ha
BUJe0PUIMU

e JlocTUraHe Uiu
[IpeMecTBaHe, HallpuMep
CBaJIsHe Ha IpeJAMeT OT
[MOJIMIIA UJIU IOBAMIAaHE OT
noja

e PoboTu3npaHoTO
YCTPOMCTBO MOXe Jia O'bjie
NPUKpPEINeHOo KbM
MHBaJIMJHA KOJIMYKa UJIM Ha
oTAeJIHA naTdopMa




M3non3BaHe Ha MHTepdenc MO3bK-
KOMMIOTBHP

He Bcuuku X0pa CbC Cliequa/JIHU HY>KAW MOT'aT 14

M3I10JI3BaT MUIIKA, KJIaBUaTypa UJIU CUCTEMA 3a
pa3no3HaBaHe Ha TOBOP

HeadMouse™ - HM310JI13Ba Oe3KHU4YeH OIITUYEH

CEH30p, KOMTO TpaHCchopMHUpa ABUKEHUETO HA
rjlaBaTa B JJBUXKEHHME Ha Kypcopa 110 eKpaHa

Tonguepoint'™ - cucTeMa, NpUKpeneHa KbM e€31Ka

Eye Tracker'™ - cucTemMa no3BoJigBalia Ja ce

InpocdisieJaBa KdKTO Cb3HAT€EJ/IHd, TdKad U
HeCb3HATEJ/IHA IIOCOKA Ha I1oIVieJild Ha O4YHUTE

™~
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M3non3BaHe Ha MHTepdenc MO3bK-

KOMMIOTHP

e (Cyberlink™ ce u3moJi3Ba KaTO TEXHOJIOTHS, KOMOWHHUpalla

BH>KEHHMSATA Ha OUYUTE, JIMIIeBAaTa MYCKYyJIaTypa, IPpeMUTBaHe U
MOIOTEHI[UAJINTE HA MO3'BbYHUTE BbJHH, PErHCTPUPAHU Ha

4eJIOTO Ha MalMEHTA, KOUTO Ce TpaHCOOPMUpAT BbB BXOJEH
CUT'HaJ OT MHUIIIKaTa




KOMMNOHEHTM Ha YCTPOUCTBOTO

- Cyberlink™ npeacrasJiisiBa 3 cpe6’bpHU /CcpedbpeH
XJIOpHUJ/ KOHTAKTHH eJieKTpoJa (HeHMHBAa3WBHH),
[pUKPENEeHU KbM JieHTa 3a IJlaBa, KOUTO YJIaBAT
CurHajv ot EEG (Mo3b4HHU BBJHU), EMG (BBJIHU OT
ABW>KEHHWETO Ha MycKysaTtyparta) and EOG (BbJHU
OT ABUXXEHHETO Ha OUUTe)

- Te ce BBBeXAAT B yCWUJBATeJ U CJeJ TOBAa B
KOMOITBHhPEH IMOPT 3a MHIIKA, C KOHUTO Ce
yIIpaBJisiBa KypCOpP'bT

- CUrHaJiuTe ca IJIAaBHO OT MYCKYJIHU JBWXKEeHUH
KaTo caMo okoJsio 10 % ce ab/kaT Ha ICUXHMYHA
NeHMHOCT (MO3'bYHHU B'bJIHHU)




NHTepdenc Mmo3bK-4HOBEK OCBHLLECTBEH CbC
Cyberlink™

*C nomomra Ha  Cyberlink™  ce

yIIpaBJsiBaT OWOCUTHAJIM OT 4eJIOTO 3a
OCBhIECTBSIBAHE HAa KOMYHMUKALUS C
OTTOBOpPH “J1a/He”

*B[2, 17] ce wu3mos3Ba Cyberlink™ 3a

ylpaBJjdBaHe Ha [JBUXXEHUETO Ha
U3KyCTBeHa pbKa Super Armatron'™

™~




A3non3BaHU ca cneaHUTe
VCTPOWUCTBA:

- Cyberlink™ ynpaBJsigBaliia TeXHOJI0T U
MO3BbK-KOMIIOTHP, CBbP3aHa C
KOMIIOTbpPa ChC CEpUEH MOPT

* -UHTepdenicHa nporpama Ha Visual Basic™
3a yIIpaBJIEHUE Ha pOoOOTa-p’bKa

» _EslekTpryecka Bepura 3a 4yeTeHe OT
napaJieJiHUsI MOPT Ha KOMIIIOTbPa U
3aJIBU’KBaHe HA MOTOPUTE Ha pobOTa-pbKa

* - PO60T-pBKa Super Armatron™, 3ai1BMKBaHa
OT CepHsi MOTOPH




Super Armatron™ poboT-pbKa




Moaen Ha 3a4Bu¥KBaHEeTo Ha PpoboTa-pbKa

* Heobxonumu ca eiuH cepreH nopT 3a Cyberlink™ u

e/IMH MapaJiesjieH MOPT 3a eJIEKTpUUYeCKaTa BEpUra,
CB'’bp3Ballla KOMIIOTbPa C pob0Ta-pbKa




NHTepdencoT

-C momol1Ta Ha nporpamMa Ha Microsoft Visual Basic 6.0™ ¢ 6 'bTeKU Ha yIipaBJieHHUE
Ha po60Ta-p’bKa ce U3I'bJHSABA 1 OT c/ieHUTE PYHKIUU — IPEMECTU pbKaTa
Harope, HaZl0J1y, HaJIABO, HA/ISICHO, OTBOPH /JJIaHTA, 3aTBOPH JJIaHTa

- C BcAKa OT Te3W KOMaH[M MporpaMaTa u3mnpaila 6MHapeH Ko/, [0 napaJjiejeH
MOPT, KOUTO BKJII0YBA ChOTBETHHS MOTOP 3a U3II'bJIHEHHE Ha JBMXKEHHUETO




EnekTpunyecka Bepura Ha yCTPOMUCTBOTO

- U3Xom'bT OT mapaJiesIHUS NMOPT Ce JeKOAUPa U U3M0JI3Ba
3a MpPEeBKJIIOYaBHE HAa TPAH3UCTOPUTE

* - TpaHBI/ICTOpI/ITe BKJIIOYBAT M U3KJ/IIOYBAT MOTOPHUTE

e . MexaHHM4YHaTa 4acCT Ha BEpPpHUI'aTad BKJ/IIOYBA

M3IJIaXKJaHe Ha OTKJIOHEHUSATA U eJIMMUHUPAHeE Ha
BUOpALIUUTE




IlemoHCcTpayua

- OnucaHaTa po6OT-pbKa € JEMOHCTPHUPaHa Ha
»KMBO Ha KOHQepeHnusaTa ICCIT'2001 B Hrwo [I>kbpcy,
KbJETO MAal[UeHT C KBaJAPUIJIETUd YCIId Ja BAUTHE
yallla [0 ycTaTa CU C IOMOIITA HA UHTepdENC
MO3'bK-KOMITIOT'BD 3a yIIpaBJIeHHWE HAa pOOOT-pbKa

- Jlocera 0CHOBHOTO BHUMaHMe Oellle HACOYE€HO KbM
KOMYHUKaIUs Ype3 UHTepPerC MO3bK-KOMITIOTbP

- B obgelnie ce ouakBa poOOTHKATA ja 0ObpPHE
MHOTI'0 I0OBeye BHUMaHUeEe Ha NallUeEHTHUTE C

MOTOPHHU YBpeXKJaHHU4, T.e. IOBeYe CeEpBHU3HA
pPOOOTHKA 3a peXabUJIUTALUOHHU LieJIH




Apxutektypara iMOBO

- CbBpeMEHHUTE CEPBHU3HH pPOOOTU H3MN'bJAHABAT
JEeVMCTBUATA C ToJiIsMa IPEnU3HOCT OT TIJieJHa
TOYKa Ha 3aJI0’)KEHUTE aJIrOPUTMU
/TIOBTOPSIEMOCT/, HO He Ca CIIOCOOHU OT OTYMTAT

[MOCTOAHHATAa NMPOMAHA B CpeZlaTa, KaKTO INPaBAT
xopaTa (Sloman, 2010)

- llpemyioxkeHaTa KOTHUTHMBHA apXWATEKTypa Ha
po6ora iMOBO e HOBa II0 HayMHa, II0 KOUTO
cbyeTaBa 3a ILeJUTEe Ha poOOTUKATa HAEU U
pEe3yJTaTU OT NOBEAEHYECKHUTE HAYKU




-

AHTponoMop@deH poboT

Hap3upaTten B 3aTBOpa B
FO)XHa Kopeas:

OTKpuBa PUCKOBO nosegeHue
— CYMUMUAHO U arpecuBHoO - U
anapmumpa

XymaHouaeH pobor

Jlucuuara ot “MaJikusi NPUHIL] :

- AKO Me OMUTOMHUIIL, Y KUBOTBT MU
I11e ce U3I'bJIHU ChC CI'bHYEBA
CBeTJIMHA...




/
KorHntmeHa apxuteKktypa Ha pobota iMOBO

L4 JABa BUga npeacraBu 3a cpejara ce (l)opanaT CHUMYJITAHHO B 6asaTa 3HaHHUA Ha p060Ta:

e -IIpsaka aconuanys Ha ChbBNAAALLU O BpeMe/MsACTO CbOUTHA - UHTYUTUBHO 3HAHHE KOETO BOAM 0 CIOHTaHHU
noBeJeHus - Posner, 2000

e -Jloru4yecko pa3chKAeHHe Ha 6a3aHa HA pallMOHATHO 3HAHHE — Jones, 1993

e -IloAaBa Ha ch3HaTeJIeH CIOMEH /caMooTueT/ cjieJ, aBTOMaTUYHO-00pa6oTeHa MHGopManus B namMeTTa — Gardiner, 2002




[MTo3HaBaTenHu cnocobHoctn Ha IMOBO

B3anMoieiCTBUETO HA aBTOMaTUYHO-00paboTBaHaTa U
pallMOHAJIHO aHAaJIU3upaHaTa MHPOPMaIUs BOH 10 MO-

I'bBKaBa ajanTalyd OTKOJIKOTO aKO Te3U CTPYKTYpH ce
CYUTAT HE3aBUCUMMU — Elman

KOM6I/IHaL[I/IHTa OT dABTOMAdTHU4YHHU U Cb3HATEJIHU CIIOMEHHM,
CbOTBETCTBAILIK HA €IITU30JNYIHA U CEMAHTHUYHA I1aMET,

II03BOJIABAT HA p060Ta Ad pa3J/ind9aBa C'b6I/ITI/IH, CJIYHHUJIN CE
Ha HEIro OT TaKrMBa, KOUTO HE Ca -Tulving

CDOpMI/IpaHETO Had IIOHATHUA U HAY9dBAdHETO Hd €3HK €
MoAe/IMPpaHO B KOHEKIMOHNCTKHN U HEBPOHHHA IIOJAXO/H,
BKJ/IIOYBAIIHX IIOCTEIIEHHO YCBOABAHE HAa I'PAMATHUYHHU
CTPYKTYPU K aBTOMaTUYEH CUHTE3 Ha TOBOP — Elman,
McClelland, Hinton.....




OnpaktnyeH nogxon kbm pobotbT IMOBO

- Ille 6bOe 3a/10KeHa YOBEIIKa 0COOEHOCT —

JlaTepajiu3alus — JIeBOP'bKOCT, JECHOPBKOCT U
e/JHAaKBO BJiaJleeHe Ha pP'blieTe

- CbOTBETHO 0OYYEHHUETO Ype3 UMHUTHUPAHE III€e
Obae orjefasHo, T.e. iIMOBO 11ie ce onyuTa Aa

npeJBHUIH HEOOXOJUMOTO OIJIEAAJIHO JeNCTBUE
Ha CbOTBETHUSA YOBEK

- IIle 6bAe U3caeaBaHa CIOCOOHOCTTA 3a
Ch3/laBaHe Ha CbBMECTHO JIeCTBUE U
aZlanTalus - KaTO CBUPEeHe Ha IMaHo Ha 4 pblie




e
N3Boan n bvaelwm ncnenBaHus

e [ToBeueTo MHTepdercH 3a XOpa C PU3UYECKU 3aTPYyAHEHUS
ca pa3pabOTeHHM 3a ylpaBJieHHe Ha MeEXaHU3MH C MUIIIKA,
KJIaBUaTypa UJIH JKOUCTHUK

e Pob6oTukaTa 006pbIlja BCe IOBeYe BHUMAaHHE Ha MAllUEHTH C

KBaJIpUILJIETHS UJIU CJie, MO3'bY€EH yAap KaTO U3I0J13Ba
OHOTeHIMaJI} 3a yIpaBJeHUe Ha MeXaHU3MU

* ApxuTekTtypara iMOBO e npeaJioKeHa KaTo
caMoo0Oy4aBall ce poo0T C XyMaHOWHHU CBOUCTBA —
He3aBHUCHUMO JaJId € aHTponoMopdeH UJIH HE —

oJroMarall, CbBMECTHUTE AEeWCTBHUSI Ha YOBeKa U poboTa

e busiarozmaps 3a BHUMaHUeToO !!
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Maga /lumutpoBa

Jlo1leHT, JOKTOP
NMCUP-BAH
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N3cnepBaHe Ha B3aMMOAENCTBUNETO YOBEK-PODOOT B

pexabnnmtaumoHHaTa poboTHKa

OcCHOBEH pe3ynTar:

[TpeanoXxeH e HOB TEOPETUYEH NOAX0M 3a negarornyecka
pexabunutauua Ha geua c aytusbM C N3MNon3BaHe Ha
cucrtema ot MmoousnHu pobotn Khepera (

)
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OCHOBHM pe3yJITAaTH HA U3CJIeABAHETO

JTeopusTa Ha KOTHUTUBHOTO pPa3BUTHE Ha Jiella C
ayTHU3'bM € JOII'bJIHEHA C MOJEJl Ha OTpaHUYEHUS
eHEeprueH pecypc Npyu pa3BUTHETO, KOETO pOpMHUpa
0COOEHOCTHUTE Ha ayTUCTUYHUS HAYMH Ha
Bb3IIPUEMaHE Ha CBETA U aJlalITUPAHETO KbM HETO

O IlpoBeneHO e eKCIEPUMEHTAJIHO U3CJIe/IBaHE Ha
npolieca Ha opMUpaHe HA KOMyYHUKAaTUBHU YMEHUS
y nena B urpa c poootu Khepera, Mmogenvpamnu
onpejieJieHU TUIIOBE MOBEAEHUSI.

H3csieqBaHETO € IPOBEIEHO B ChbTPYAHUYECTBO C

KOJIETU OT TEXHOJIOTUYHUS UHCTUTYT Ha AUHIXOBEH,
XoJsiaHgus.

(-,




1Pa3paboTeHa e MyJITUAreHTHATa CUCTEMA C
po6otu Khepera 3a reHepupaHe Ha UTpH 3a
[[eJIMTe Ha leJJarornyecKkaTa pexabuauTanus Ha
Jlella C ayTU3'bM




e

MynTtmnareHTHa cuctema ¢ pobotu Khepera 3a rpeHupaHe Ha
COLMA/THU YMEHMA

Po6orute Khepera ca m3mosi3BaHM KaTO 4acT OT
elHa MyJTHAareHTHa CHUCTEMa, peaJy3Upalla
omnpejiejieHa IeJlaroruniyecka CUTyalus




OcobeHOCTU Ha NnegarorMyeckaTa cuTyauma

e Jlella HabGJII04aBaT U 00CHXKAAT IOBeJeHUeTO Ha
MOOUJIHUA pOo60TU Khepera, KOUTO LJEMOHCTPUPAT

€e4HO OT 3 TUIIA IIoBeAeHHU-d.

e [IpoTUBOIIOCTABAHE;
* AMUuTHpaHe;

» [IpeaBuxxaaHe /nmporHo3vpaHe,/ Ha MOKAa3BaHOTO
JIeVICTBUE.

(-




Llen Ha urpaTta e geuata ga obyyart poboTtute aAa
N3PUCYBAT C ABUXKEHNETO CM onpeaeneH Tmn purypa
BbpPXYy MOBBPXHOCTTA Ha MacaTa

* M3nosn3BaHu ca 3 pUrypHu — Kp'bl, KBaApaT U
TPUBI'bJHUK

e JlenaTa ce y4arT Jia 0OI[yBaT U IOCTUTrAaT KOHCEHCYC
[IpU pelllaBaHETO KOs pUrypa Jia 6’bjie U3I'bJIHEHA
OT pOOOTHTE




UrpoBa cuTyaumsa, B KOATO Aeua obyvyasaT poboTtu
Khepera aa nspucyBar ¢ ABUKEHNE onpeaeneHn purypum




4 N

CuTtyaummTte ce aHaAM3MPaT C U3MON3BAHETO Ha pa3paboTeHaTa oT
Legoff cuctema 3a KogmnpaHe Ha ,,CaMOBB3HMKHAN COUMANEH
KOHTaKT - CBCK (self-initiated social contact SISC)




/" Pa3BuTHUE Ha TeOpUATA 32 UMUTALMOHHOTO NoBeAeHUe
npu aeua c ayTusbm

e TeopugTa Ha KOTHUTUBHOTO pa3BUTHE Ha Jiella C
ayTU3'bM € JI0II'bJIHEHA C POPMYJIMPAHETO HA
XMIIOTE3a 34 OrPaHUYEHMSsI eHepryueH pecypc npu
pPa3BUTHETO, KOETO GOPMHUPA 0COOEHOCTUTE HaA
ayTUCTUYHHS HAYWH Ha Bb3NPUEMaHE Ha CBeTA U
aJallTUPAHETO K'bM HETO

* He ce npaBu NpHUHIMIIHA PAa3/JIUKA MEXY
MOTHBALlMOHEH U KOTHUTHUBEH PeCypcC 3a pa3JjikiKa OT
APYTH MOJEJIH, IPU KOUTO KOZHUMUBEH € CAHOHHUM Ha
UHMOPMAYUOHEH, T.€. ,0e3eHeprueH” acleKT Ha
pPa3BUTUETO




/" Pa3BuTHUE Ha TeOpUATA 32 UMUTALMOHHOTO NoBeAeHUe
npu geua c aytusom (2)

e [IpouecbT Ha KOTHUTUBHO Pa3BUTHE € IPOEKTUPAH
B'bPXY JMYHOCTOBUTE 0COOEHOCTH Ha YOBEKA,
J0pa3BUBAMKH TeOpUdaTa Ha JUYHOCTTaA Ha D.C.
Funder u Teopusita 3a emnatuara Ha M.D. Lieberman

e Cnopeja Funder cuTyauusaTa u3s/auua noBeieHUs
N0KaTO JUYHOCTTA U3/154Y8d NTOBEJEHUS

e UrpoBaTa cuTyalus U36/1u4a aleKBaTHU II0Be/leHHUS
OT Jiella C ayTHU3'bM U TaKa IPOMeHS JIMYHOCTTA B
polieca Ha pa3BUTHUETO

» Csnen BpeMe Te3U NoBeAeHHUSA (YCBOEHUTE COLIMATHU
YMEHHMsI ), 3all04BaT Jia Ce U3/1s48am OT JIUIYHOCTTA

(- y




Mogen Ha Lieberman 3a emnatuATa

e JIN4YHOCTOBA 0COOEHOCT, CHEUPUIHO ITPOsIBEHA
IPU ayTU3'bM

e [Ipuchbinara Ha JIMYHOCTTA BPOieHa CIIOCOOHOCT
3a eMIaTHUA B IPEIJIOKEHUSA TYK MOJEJI €
npeJiCTaBEHA KaTO AUMEHCHS, HApeYeHa
emnamu4Ho omHouleHue (empathic concern),
YUUTO LEHTHP € EMNAMUYHAMA MOYHOCM
(empathic accuracy)
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boxkyec Ha
BHEMaAaHAEETO

e EMnaTuyHaTa TOYHOCT O6€,Z[I/IHHBa CTPpAaTErrMUTE Ha

InoBeaeHune, U3JIbiBaHHU Cb3HATEJ/IHO OT JIMYHOCTTA — OT
npomueonocmaesHe, 1pe3 umumupdaHe 00 npedeuafcdaHe Ha
HalJlaCdaTa Ha APYyTrud




/ Moaen Ha UMUTaLMOHHO NOBeAeHUe NP ayTU3bM -
OCHOBHa XMNoTe3a

Exmatnuga 1oufocCe
|

Mporuso- HumrEpame Ip
OocTaBagHEe

boxyec na
BHAMAHMKETO
e Te3u gena TpyAHO OMXa pa3rpaHUYUIN JEMHOCTH C 0OpaTeH
MOTHBALMOHHEH 3HAK NOpaAyd HeJOCTUT Ha eHepPrueH pecypc

3d ITPEBKJ/IIOYBAHE Hd BHUMAHHUETO, T.€. II1€ 6’praT
IIOBEAEHHUATA HaA pO6OTI/ITe npomueonocmaesHe U UMUumupdadHe

(-

™~
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1.

Pe3ynTaT|/|Te OT n3ciaeaBsaHeTo Ca caeaHunTte.

I/IrgaTa, FeHEepHUpPaHd OT MYJITUAI'€HTHATd CUCTEMaA C
POOOTH Kheﬁ)era e 3a0aBHa U YBJIEKATEJ/IHA KdKTO 34
Acla C TUIINYHO PA3BUTHE, TdKd U 34 A€lld C dYTU3'bM

He e ycTaHOBeHO BJIMSIHME HA ¢paKTOpa ,lI0BeAeHHE”
C 3-Té HUBA — npomusonocmasdaHe, UMUMuUpdHe U
npedsuxcdare - BbpXy 3aBUCUMaTa NPOMEHJIBa
,CaMOBb3HHKHaJI corijuasieH KoOHTakT (CBCK) npu
Jera C TAIIMYHO pa3BUTHE

- JlelaTa B eHAaKBa CTENEH MPOSBSIBAT KAKTO
CcbIJIacMe OTHOCHO MOBEJIEHUETO Ha pOOOTUTE, TaKa
M Hecbrjiacyue. To3W TeCT UMa KOHTPOJIHA POJid 3a
XOMOTeHHUTE YCJI0BUS HA UrpaTa




Pe3yntatuTte oT n3cneaBaHeTo ca cneagHute (2):

3. JleniaTa ¢ ayTUM3bM I10-0bP30 pa3oupat
ChIIHOCTTA HAa MyJITUAreHTHaTa CUCTeEMaA
U 10-QOKYCUPAHO UT'PASIT C pOOOTHUTE
(mo-masiko 00I1IyBaT)

4. B ompejesieHu cly4au 3alo4BaT 4a UMUTHUPAT
NPOTUBOJENCTBAIUTE ABUXKEHUS HAa POOOTHUTE
BMECTO Jla 00ChXKAaT urpara

5. Iloka3BaT MO3UTUBHO OTHOIIEHUE KbM
MMHUTAILlMOHHATA UI'pa U He IpUJaBaT 3Ha4YeHHe
Ha pa3/IMYMugTa B IOBeJeHUATA
npomugodeticmeue U UMumupaHe Ha poo0TUTE




/
N3BoauTe OT n3cnenBaHETO ca cneaHuUTe:

» TeopeTnyHaTa X0IoTe3a 3a OrPaHUYEHUS EHEPTHUEH PECYPC,
32 KOUTO KOTHUTUBHATA CUCTEMA NpUJara onTUMHU3alMOHEH
MPUHIUII Ha U3Pa3X0/IBaHe, Ce MOAKpeNsl OT OCHOBHUTE
pe3y/TaTU Ha TOBA U3CJie/IBaHe

* AKO urpara nojkpens eMrnaTusaTa, yCnexXbT HOCU
O3WTHBHATA eMOIMs, C KOSITO Ce eCTH EHEPTHUEH PeCypcC

* bbaenuTe U3caeBaHuA 1ie O'bJIaT HACOYEHU KbM
oJ00psiBaHe HAa aBTOHOMHHUS pe>KMM Ha paboTa Ha
MyJITUareHTHaTa CUCTeMAa U K'bM pa3paboTBaHETO Ha
METO/ Y 32 aBTOMAaTHUYHO pa3ll03HaBaHe Ha Pa3JIMYHU
OBeJEHUS — KAKTO Ha pOOOTHTE, TaKa U Ha XopaTa
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Tema 8: HoBn MHTepdPENUCHN TEXHONOTNN B

POOOTU3UPAHU MEAULIMHCKU CUCTEMMU

Jllon. n-p Maga J/lumutposa u i ac. /I-p Jlrobomup Jlaxues




/I‘Io,u,xog, 3a Cb3paBaHe Ha HOBU
MHTEPPENCHUN TEXHOAOTUN B MEAULIMHCKUTE
MHPOPMALUMUOHHU CUCTEMU U CUCTEMUTE
,ENEeKTPOHHO 3ApaBe”

pJ

* BLB Bphb3Ka ¢ mosBara Ha T.Hap. ,,00Ja4HU UHTEPHET YCIyTH
(Cloud internet services) — eIMH OT npuopureture Ha 7 PII B
obmacrra Ha UKT

 IIpennoxeHo e ch3aaBaHETO Ha ,IIOTPECOUTEICKH HHTEP(hEIC
Karo yciayra’ 00 aHajJorusd C U3BECTHUTE IOAXOIMU:
,CODTYyepbT Karo yciayra”, ,XapayepbT KaTo yciayra” Hu
JAH(pOpMallMOHHaTa HH(PaCcTPyKTypa Karo yciayra”
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“MoTtpebutenckmn nutepdenc Kato ycayra”

e HeoOxomuMo e ga ce cb3maBar HOBU MHTEPPEUCH ChC
3HAUUTEIIHO MO-I00pa YyBCTBUTCIHOCT Ha HM3MEpPBaHE Ha
3[paBHM OKA3aTE/IU 110 UHAUPEKTEH M 0€3BpeIcH HaUH

e TakyBa yCTpOMCTBA CE€ Ch3AaBaT B PA3JIMYHU LICHTPOBE MO
CBETa C HAEATa Aa 3aMCHST IPEHOCUMUTE YCTPOMCTBA KaTo
amapaTv 3a U3MEpBaHE Ha KPBbBHO HaJisiTaHe, HAIpHUMED,
KOUTO YOBEK HOCH ChC CE€OE€ CH 3a Ja MPOCIEAAIBA CBOETO
3JIpABOCJIOBHO ChCTOSIHUE

™~




/H’andy sana 2010




H’andy sana 2010




7~ OnpeaeneHn YCyKBaHUA LLLe CNYKaT 33
npernexgaHe Ha cNMCbUM Hanpea 1 Ha3azg

\_ Nokia kinetic, 2012




7N N30DparKeEHNATA CE YBENNYABAT U
HamanasaT

Nokia kinetic, 2012




TenemeTpuyHa cnuctema 3a cbbupaHe u
ANCTAaHUMOHHO HabnogeHmne Ha

MeaunUMHCKa MHdopmauma, 2011
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PasuntaHe Ha Kapaunorpama
/c pa3peweHueTo Ha a-p Mapues, TEBA/

aVR \ f

Q@

JIABO - AWAIrHOCTHUKaA Ha CMe€CeHHU CUMIITOMMU; AHCHO — Kapanuo-ANarHoCTHUKa




" CHemaHe Ha MedNUMNHCKM AaHHU C 0B6n1aYHO-
CbBMECTUMU UHTEPPENCH

Sensors

|

Sensors

|

PC Workstation PC Server and DB

L ) L )

JIABO — farHOCTHKA C 6€3XKUYHHU YCTPOUCTBA; [SICHO — IMAarHOCTHUKA ChC
CTallMOHApeH UHCTPyMeHTapuyM /Pur. a-p uHx. JI. JlaxueB/
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EkcnepymeHTanHoO n3cneasaHe 3a CHEMaHe Ha
NAaHHW 3a BMbpaLmAa Ha apTepuasiHaTa CTeHa

CHeMaHe Ha JaHHMU OT Tensoval® duo control C €JIEKTPOHEH YMII, 3allI0€H KbM
DT9810 USB MoAyJI 32 ITOJIy4YaBaHe Ha JaHHU. YCTPOUCTBOTO € peaJIu3upaHo OT
IJI. ac. A-p uHX. JI. JlaxyeB

™~




/Bmsyanmau,vm Ha AaHHUTE C MHTepdenca Ha A

DT9810 USB moayn

B s11BO ca BU3ya/iMu3WpaHU JaHHU 32 apUTMHUS, B [ISICHO — 3@ BUCOKO
KpP'bBHO HaJIsITaHe




e

Busyanmnsauma Ha gaHHuTe ¢ Excel

* JIaBo — BUCOKO Kp'bBHO Hasiarade 13000 3anuca, JACHO -
HopMaJsiHo 30000 3anuca




e

Busyanmnsauma Ha gaHHuTe ¢ Excel

* JIaBo — BUCOKO Kp'bBHO Hasiarade 13000 3anuca, JACHO -
HopMaJsiHo 30000 3anuca
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Buayanmnsauma Ha npodpunu c Excel

apUTMMA/HOPM. — BUCOKO Kp/HOpPM.

e 3a NpHUOJIU3UTENHO 60 sec U IPUOJIU3UTENHO 70 ChbpJIedYHHU
yaapa, npoueaypata npaBuMexay 13 000 and 31 000 3anuca,
T.€. 25-45 TOYKH 3a BCEKH ChP/ledY€eH yaap — UJIHU OT 5 10 9
TOYKHU 3a BCEKHU e€JieMeHT Ha P QRS T KOMILJIeKCa




[lony4eHn OCHOBHU pe3ynTaTu

* B ekcneprMeHTa ca y4acTBaJu 16 100pOBOJIIIM — 8 2KEHU U 8
M'bXe

e U3nosizBaHa e KoMepcUasiHAa amnapatrypa - Moayn 3a
nosy4yaBaHe Ha fgaHHU DT9810 ¢ 8 aHasmoroBu Bxo[a,
CBbP3aHU C 8 TOYKU OT MUKPOIPOLIECOPEH YHII 3a 3allMC HA
HUBOTO Ha HaJiAraHe B KOMepCHaJIeH alnapaT 3a U3MepBaHe
Ha KpbBHO HaJsisiraHe Tensoval® Duo Control

* [lokaszaHo e, 4ye YCTPOWCTBO, Cb3A3aJEHO Ha MpeaJoKeHUd
NPUHIIMII, € CIO0COOHO B paMKuTe Ha 60 cekyHau /[Ja
peructpupa ot 15 g0 30 000 nHPOpMALOHHU TOYKH U Jia
[I03BOJIM IpeliM3Ha BU3yaJiM3alldd Ha TIpoleca Ha
BHOpHpaHe Ha CTeHaTa Ha apTepuUsTa

e Ta3u npelnM3HOCT Ha 3anuca 6M MO3BOJIMJIA Ha JIeKapuTe Jia
NpaBAT HaAeXJHU U3BOAM OTHOCHO CBbhCTOSSHMETO Ha
KOHKpeTeH OpraH U KOpeKTHa JIMarHoCTUKa Ha CUMIITOMUTE
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YepBeHOOY3a KOCTEHYPKA
Crysemis Scripta Elegans /Terrapin/

BCEH,Z[Ha, CJIaAKOBOJAHA, TEPMOYYBCTBHUTEJ/IHA...

I/IHTepec: I‘I}’BCTBI/ITeJ'IHOCT KbM BI/I6paLlI/II/I... (éeBOJIOIITMOHHA HGHEC'bO6paSHOCT)

OTnpaBHa To4yKa: AHa/JIU3 U MO/JleJIMpaHe HAa CUTHAJIUTe U TsXHaTa
CTPYKTYpa/KoHOUTypalys BbTPE B UepylKaTa (MHTErpUpPaHe B MEPIENT)

[les1: MeaMIIMHCKO YCTPOMCTRBO 3a IMAarHOCTUKA HA 6a3aTa HA MHOTOCIEKTbPEH
\ aHaJIM3 Ha BUOPAILMOHHHU, ayU0 U TEPMO CUTHAIH (know-how)




e

KakBo umame npea sua?

- MegumHCKO

YCTPOWCTBO 3a

NUarHoCTUKa Ha

6a3aTa Ha

MHOTOCIEKTbPEH

aHaJIM3 Ha

BHGPaHI/IOHHI/I, [TacuBHA pervucTpanms:

-AyiM0 U TepMO CUTHAJIHU
dyaAnuo U TEPMO

CUrHa/IN (know-how)  AKTHBHA pErMCTpaLus:
-'eHeprpaHe Ha BUOpanus

(He BCSIKO BUOpUpaHe e TeHepUupaHe
Ha 3BYK, 3a Jla 0'b/le perMCTPUPAHO KATO 3BYK €

HGO6XO,L[I/IM CbOTBE€TEH aHAJIN34TOD, T.€.
CJ'IYX'I)T = KOTHUTUBHA CUCTEMA)




Electromechanical aspect of heart functioning:

Dr. P. Radeva Dr. S. Marchev

CVC-UAB, Spain Accessed February, 2008
August, 2005
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Xxunotesa: AHanorma c TepanuH..

BHUOpanMOHHUAT aHAJIM3 HAa ChbpAEeYHaTa JEWHOCT € 3aTPyAHEH, 3al0TO
BBbTPEIIHUTE ChbKpallleHHS Ha CbPIEeTO Ca aHATOMUYHO CKPUTH KaTo B “dyepynka’
(eBOJIIOLIMOHHA 11€J1eChOOPA3HOCT OTHOBO... )

- HapexxieH MeTo/1 3a pa3brpaHe Ha BbTpellHaTa JeMHOCT Ha ChPLIeTO KaKTO U Ha
NPOTrHOCTHUYHA AMarHo3a 3a 3a60JisiBaHUs Ha JIPYTH OPTaHU € eJIeKTPOKapAuorpadpCKUsIT

- EKT mie 6'b/1e NpUJI0KEH KAaTO HE3ABUCUM METO/, 32 BaJIMIU3UPAHE HA U3CJIeBAaHUSATA
PXY OPEeJIOXKEHOTO YCTPOUCTBO /




4 N
3D peKoHCTPYKUUA Ha KPbBOHOCHUA CbA,:

How much about the heart can an artery reveal?

® Kap,ZLI/IOJIOBI/ITe HUHTYUTHUBHO AHUATHOCTHULOHPAT Ha 0a3aTa Ha CbpA€9YHHNA
mym HW IpeaBJsiaraT Aa C¢e€ Hn3djaeaBdT Bb3MOXHOCTHUTE HaA €4Ha

MHTEJUreHTHA CUCTeMa aHa/iM3Mpa MUKPO-BHOpAlMU HaA CbpJEeYyHUs
PUTBHM 32 OTKPUBAHE HA HOBU CUMIITOMH

@ 6/6/2013 /
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Channel 5, Patient C
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Channel 5, Patient H
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Channel 5, Patient J
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N3Boaun

- Pa3paboteH € moaxo/; 3a Cb3/laBaHe HA HOBU

MeIULMHCKU UHTepPeUuCH, CbBMECTUMU C
06J1a4HU HHQOPMALIMOHHH YCJIYTH

- Cb3J1a/IeHO € YCTPOMCTBO 3a perucrpanusgd
Ha JaHHHU OT MOBBPXHOCTHU apTepuu /a-p
JI. JlTaxyeB/ 3a njesiute Ha pobora TepamnuH
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Tema 9: CounanHo-opmeHTUpaHa

POOOTUKA

Maga /lumuTpoBa
Jlo1leHT, JOKTOP
MCHUP-BAH




CbAabprKaHue

e CouaJIHM poOOTH 3a MEAUIIMHCKH ITPHUJIOXKEHHS
e PazbupaHe 3a eMOLIMOHAJIHU YMEHUS

* BrpaxxgaHe Ha yMeHUs 32 CbTPYAHUYECTBO

e UMuTanusa v orjiefaJlJHu HEBPOHHU

e Moge/siMpaHe HA KOMYHHUKalLUATA YOBEK-POOOT




CoumanHu poboTHn 33 MeANLMNHCKM
NPUNOMKEHUSA

® Social robots are designed to interact with people in a

manner that is consistent with human social psychology

® They can engage people along social and emotional

dimensions
o Proposed roles:

® - Behavior-change coach — robot can educate, motivate,

provide feedback, help track behavior and set goals
e Autom — Weight—management robot coach

[ J help user to connect with his network of care professionals

— physicians, nurses, dieticians and exercise trainers




PaszbupaHe 3a eMOLMOHANHU YMEHUS

Components of person’s:
> Self confidence /camouyBscTBune/
a1l - Dependability /3asucumoct/
@- Empathy /cbnpexusasaHe/

- Self-control /camokoHTpon/




Brpa*kgaHe Ha ymeHUA 3a
CbTPYAHUNYECTBO

Expression of person’s:

-Integrity /nouTteHocTt/
-Initiative /uHMUMaTMBHOCT/
- Compassion /cbuyBcTBue/
- Communication abilities
/cnocobHocT 3a obulyBaHe/
-Conflict Resolution /He-
KOHGAUKTHOCT/




Kismet “drives” and “emotions”




Kismet “drives” and “emotions” - 2

® A series of experiments were perforrned with Kismet using a

specific implementation of the behavior engine framework.

® The total system consists of three drives: fatigue, social,

and stimulation;
® three consummatory behaviors: sleep, socialize, and play;
* two visually-based percepts: " 'face" and ' 'non-face";
* five emotions: anger, disqust, fear, happiness, sadness;

® two expressive states: tiredness and interest, and their

corresponding facial expressions.







CoumanHo nosepeHue

Fersan Person draws
backs off closer
o e <
e el
Beyond
Too close — Too far— Sensor
withdrawal Comiortable [:allin_g range
response interaction distance hehavior

Cormfortable inferaction

el
S N'@
Too fast, Too fast— irritation
Too close — threat response
res pons e




Work on developing Kismet raises

questions about:

® Self identity

® Theory of mind

* Autobiographical memory

* Recognition of self, other, and conspecifics
® Social learning (esp. imitation)
* Intentionality

® Emotion

* Empathy

® Personality

* Friendship

® Ethics




Emotion space




Mirror neuron (MN) system

Mirror Neurons first observed in the
ventral premotor area F5 of macaque
monkeys, mirror neurons increase their
rate of firing when the animal performs
a goal-directed action (e.g., grasping an
object) and when the animal watches
someone else perform the action

(Rizzolati et al., 1996).

- it is as if the monkey is observing its
own action reflected in a mirror, hence
the term ‘mirror neuron’s (Gallese et

al., 1996)
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Flexibility of the MN system

Strictly Congruent Mirror Neurons (1/3)
- neurons that fire during the observation
of exactly the same action they code
motorically.

Broadly Congruent Mirror Neurons (2/3)
- neurons that fire during the observation
of an action achieving the same goal or
logically related to the action they code.

Thus, mirror neurons provide the
encoding flexibility that social interaction
demands (performance of coordinated,
cooperative and complimentary behaviors
- not simply imitation)




Modeling social behaviors

Nonverbal

® Modeling gaze - Keepon

® Modeling hand-waving -TiViPe

® Modeling facial expressions - FACE android
® Modeling hugging — Probo

Verbal
L Humming — Paro

® Speech — NAO, ASIMO




Mode
- Kee

Ing gaze

olelg




Modeling hand-waving -TiViPe

Marked regions of interest, using skin color.




-

Modeling hand-waving -TiViPe - 2

® ¢ — calm waving; d — energetic (wild or angry) waving

- Frequency 1,5 times higher




Modeling facial expressions- FACE
android

® [ts artificial skull is covered by a porous elastomer material called
FrubberTM and has 32 servo motors which simulate the major

facial muscles allowing human facial expression generation.

* Facial Action Coding System (FACS), P. Ekman 1976




Modeling hugging - Probo




Modeling hugging — Probo - 2
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Tema 10: MoaennpaHe Ha obyyeHue u

Ha TanaHT B pobOTMKATA

Maga /lumuTpoBa
Jlo1leHT, JOKTOP
MCHUP-BAH




Contents

o Computational perspective on robot

learning

c Psychological perspectives on robot

learning
c Modeling talented performance by robots

® Course work definition and discussion




Computational perspective on robot
learning - backpropagation

Nonlinear activation function at the hidden layer




Computational perspective on robot
learning - defining output deltas




Computational perspective on robot
learning - defining hidden deltas




Computational perspective on robot
learning - EIman net

Output Layer

N

\'L.’/.".-""

Hidden Layer

® ® & ® ©

Context Layer Input Layer

A common structure of an Elman network. Note the context layer,

which receives input from, and returns values to, the hidden layer.
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Remembers
the previous
few training
examples and
uses them as
input into the

network

A time-delay neural network

Time lag

Histoncal units

value 1, time t

H.‘dd?'-n layer
value 1, time t-1
/f-r
value 1, time t-2 output—»

value 1, time t+1

value 2, time t-1

value 2, time t-2




“Many years ago a boy and a girl lived
by the sea, they played happily.”

3.5




Parsing a continuous stream of actions

http: / /www.roborealm.com/

™



http://www.roborealm.com/
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Random movements with occurring
patterns

™




Fragment of robot trajectory




Psychological perspectives on robot
learning — do we need robots with?

Forgetting
Interference
Short-term memory
Working Memory
Episodic Memory
Semantic Memory
Implicit Learning
Priming

Conscious and unconscious influences..




Modeling talented performance by
robots

A user grasping the robot: a force feedback is perceived while the
user performs a modification to the current robot trajectory.The

trajectory directly affects the modulation of a related music parameter.




Control of music parameters - gestural

Input to musical output

The figure shows the
projected visual
feedback for two
trajectories. The blue
virtual trajectory
(continuous line) is
automatically looping, while
the violet trajectory (dot
line) is being defined by the
robot movement. The two
lines have been added in post
processing for a better

reading of the figure.
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Robot artist paints unique sleep portraits

The sensors track everything from your movement, temperature and
sound to feed back to the robot artist. Then, in what is sure to be a unique

translation of your sleep habits, the robot gets to work — with brush in

hand — interpreting your night’s activity.




Course work definition
e ASIMO - modeling physical environment for

collision-free locomotion

® iCub - modeling sensation — artificial skin

* Kaspar - modeling reasoning and conversation
* NAO - modeling empathy and concern

® Q.bo - modeling self-consciousness and logical

inference
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