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1. Roboti i robotika

Robot je, prema definiciji Encyclopedia Britannice, svaki automatski upravljani stroj koji zamjenjuje ljudski
radb aSSdziAYZ yS Y2Nr AT 3ItSR2Y fA6AGA f2dzZRATAY OA
[ t 2@STly2 & GAYSI NRBo62GAllF 28 AyOSya2SNHE[R} RAaC(

wA 2S6 NER O pdavilelId iu predStavi RikliFRgssum's Universal Robots 6 SO1 23 LA & Ol
21 LIQkdviddz 0AfA 6202812t A1A NRBo2GA yI LINI gb@isny A 1 |
LINEGAQD agd22AK fa2dzRalAK J2aLRRIa2d EidMYdty2 GUA alLBR
Gr1r® 2adl2 2SS a®S R2 Y2RSNYy23 R20FX [BfA & LINEOA
RaZVOJem|namkomrobotlkeYy238 GSEA1LS A YIES (GONI1S avlyeasai
LJN.E'-FAquf\tyzau 12NJ\é['J A NRoOo2GS® {G23F3X ag@NKI N
VI 23808 ylaz2Llayres ylel L Y2aNyAeS LRat2080

Slkalw2o20 T+ (26 4.ad2 T 3FNRDBIFyeS

1.1. Dijelovi robota

Roboti se uglavnom sastoje od tri dij¢: dzLINJ @f FISKI yA 61 A K RRILIS 8 BB dz8 dz& S
LINE OSa2NE{dz 2SRAYAOdzZE YSY2NR2dz A a2FGOSNY hoNI Sd
RASSt20AYIl A ZaAHdaNSFGIyMoI‘[ﬂN\ITS?\yaﬂ 21AAR | 20¥ 2] 2 dd dz2 dz
21 2Tt AYy2Y® hyA dzlf2dz6dz2dz F 1GdzZ- 62NE 122A L}R1NBo6dz
STFS{TU2NB (2 002 a&adz K@lralrtalS AfA | Idiax | DIFISOA & 12€
ddz y23Ss (12GFr6A AfA 3Idza2SYyAO0S {(22S 2Y2Jitnjee@idz NP O
robota kretali potreban je izvor energije.

atizeS NITEtAGAGA AT @2NR SySNBHA2S {22A &adz LINRE |
G§SNA2ST S$olrpaS MESHAR SYNB QR RNI dzf A1 A Af A LlySdzYl (2
NESdzeS tdzizy2yAedz Y2oAfy2ad A &L12&20y2al NBO:
LdzOG | y2dz NRo62Gdz Rl LISNDA Lipikipliadethih@racip.] PeidedS y 2 S =
NREOo2GA AT 2@0AK LERRFEGF1F Y23dz dzrddinetau vojo] ckolid. Na 2 R NB
LINAY2SNE aSyil 2NA LRYlIOdz NBo2idz dz LIN2PO2SyA LR {GNBO

~ 4 oA 4 oA

1.1.1. Hektori

Efektoria dz RA2St 20X NRo20Gl {122A AJKAEIRS 83,681L§NBM?1 YRBWISS R
Nzoz‘m)\r( 12GF6F AGR® 9FS1 02N Y208 o0AGA oAtz 12
12NRAGSEA NIGdzylf2 NRoOoz2Gl @



Krajnjiefektori su alati na kraju robotskih ruku i oni izravno stupaju u kontakt s objektisvijetu. Jedan

takav primjer jehvataljkana kraju robotske ruke, a osimenf N} 2y 2A STFS{1i2NR Y2 3dz
2ROA2F 6Ad aSRAOAYa1lA NRO2GA AYladz a@z22S aLlSoazectk
rezova.

Slika3. Krajnji efektor robotd7].

1.1.2. Aktuatori

1 1ddz G2NR adz 12YLRYSYGS 1228 2Y23dodz2dz NRo2GA Y]
2628 10AYF® 1 {Gdz G2NR LINB G GsuNedeldrd | NI KA RNE @8 AB A ]S
dz YSKIYyAS612 {NBlGlyeasS AtA ReSt20lyado hyi adz 1fe
zadatke, popuhodanjz K@l Gl ya2F> NRGFOA2S A LINAGAA(llIYy2lI® t 2

dzyeSidyA YAOAOAZ | &a@lI1A GALI AYl agz2adz aLISOAFTAGY d
AT ONDAGA @
a2li2NA &8 Y23dz {2NR&AGAGA T Yy23S LRINBiGYS RA2SH

na robotskim vozilimaPneumatika(upravljana zrakom ili plinom pod tlakom) i hidraulika (upravljana

adtlr6Sy2yY (S1dBAy2Ys LR LWzi @2RS AfA df 210 RNHzZIA

2S NRo2ildz LRGUNBoy2 Yyz23a2 aylras 11 ot gtalyasS 2RN
i

2
%@dz6 Yy AOA 2Y23dz0dz2dz NBOo20GAYLF RI LINRPAT @2RS 1 @dz] 2 D€
ljudi. Govorjewitiz 6f A1 LRYlIOFy2al 122A AYlLF 1T Oate dziaSOl i
nas.



Slika4. Servomotor.

1.1.3. Serzori

Y2 OG2 fadRA LISNOALANI 2dz ag22dz 212t Aydz dd LRY26
vid, nos za/ 2 dzK = d20A> TdF 1&2f d’aK NRo2GA LRRIFIG1S 2 agzeze 2

2RNBSdz2dz y2AK2@2 LRyl OlyaSed . Ner2ayS ONBGS asSyil 2NI

bS1A 2R &aSyi 2N} {(22A &S Y23dz dANIRAGA yI NRo62i
F1OSt SNRYSGNRET YIFI3IAySG2YSGNARET aSyil 2NR (SYLISNI GdzN

YI'YSNE 2Y23dzdz2dz NRBO62Gdz RI 1 2yaidNUzZANI @Al dzt £ yA
212tAyS 122S aS Y23dz RSTAYANI GA Y2 @AR2YX (I 2

a
aATNRT2YyA 2Y23dzddz2dz NRPo2GAYl RSGS{TGANIYy2S
2RNBRAUGA dzRIf2Syz2aid 6@ONRG23 2062S10F X LI Lzl
roboti dolaze opremljeni s termometrima i barometr@nkako bi mjerili temperaturu i tlak.

Roboti opremljeni senzorima za detekcijudomet svjetlosti (LIDARKoriste lasere za stvaranje
trodimenzionalnih karata svojgkolineR21 &S {1 NBddz { NBT LINRAG2NXP WSRI y
aSYyT 2NB adz Fdzizay2Yyl @21 AflF® bS{A NRO2GA 1 2NRAG
da osjeti svoje kretanje u odnosu na Zemljinu gravitaciju i magnetsko polje.

Slikab. Infracrveni senzor za detektiranje prepreka ili crne linije

8 e

Slika6.{ Sy T 2NJ 6228 A zaldgdSpilte Pidrazéoheh & Sy T 2 NJ



Slkaz.a20Af yA NRo2GA 2LINBYt2SyA &adz a [L5!w aSyi2NRYZ 1
prepreka[8].

{SYT 2NA LINBGDINI2dz FATAG61S dzZf TS dz St STUNRGYS A
LINAYF2dz St STAONRSGYS aAraylrtS Al dzLN) @t 2F 61 AK Y2Rdz
dz] f 2dz6 d¥Rdz A NI 2drdNl ONBRifiles I8 8 Austrira petlju od senzora do aktuatora,

LINBR&aGI @t 2 2dz0A Y2RStf NRo20G2@3S LISNDODSLIOA2S 212f Ay

3
&5y

senzori aktuatori

\ okolina /

Slika8. Petlja od senzora do aktuatora.

1.1.4. ! LN gt 2 6 A

DLING @ff @404 12 12YLRYSyidl 2R3I23F2NY} LN Ghiogudhdi At 2 |
dzy F LINA 2SR A&ELINRPINI YANI YAS 2Y23dzddz2dzd A NRo2Gdz LRY
ne moraju utjecatipromjeneu njihovoj okolini ilimogulLl2 82 SR2 @ GA 23INI YA G6SY S &
AYF2NYEOACE AT 2RNBSSYAK RA2St20F 212tAySo t2af ¢
21 NHzOSy2S dza1fl SSy2 a Yy2AK2OAY dzyl LINA 2SR LINR INI Y
t2ad22ih Yy232 NITEAGAGAK GALROI &dzadlF O dzLINI @f 2
takozvane robotskarhitekture.

Topdown arhitektura zahtijeva da se prvistreniradzLINI @trai 6 { 0 NP
podatke od senzoradjelovatidz &1 f F Rdz & ya2AYlI® ¢2 G6A
inteligenciju (Al).

Bottomupl NKA S1 Gdz2NJ} dzl f 2dz6dz2S aLld 2FyaS aSyil 2Nk Al NI
efektor prema redoslijedu prioritetékakobA 84S 2 RNBRAf 2 122A alkRo2$SSdze:
I 1 GA @A NI jgdRogl A NIS® 2RGdz F NKAGS] GdzNHz v 1 ASFY2 &KA2S



LINEAT gSaiA ySgesSNealily2 aAayiGaStAaAasSyilyzé LRyl OlIyeaSs
GiSYStaSya yI LRyl OlFyadz ¢
5Fyla adz yl 26S GlaSNI{2INRIGBIASY A af 2SRSO6A

f  Arduino Unog vjerojatno najpopularnijiy A 1 N2 dzljdelhd BopbaraY SSdz K20 A &0 A

edukatorima i umjetnicima zbog svoje jednostavnosti, otvorene zajednice korisnika i obilje
dostupnih resursa,

Arduino Megac, poput Arduino UnoY A 1 NR dzLINJ 2t A8 @Gilalz@bAza&ih) opcija @A OS
YSY2NAR2SZ kbrfstanfka I(’é)rﬁpﬂaksnijél [Bojekte

Raspberry Pi Board iakoje i SKYA 61 A Q@A®RgoY A { NB URLJEBBMdfrﬁ Pi 6
iznimno je populamy dz NRO620GAOA A 5L, LIN22S1GA Y o023
Y23dzoy2a0A LR2OSTABIyel X

ESP8266 iznimno popularan zbog svoje WiFi funkcionalnosti i niske cijene, koristi se u raznim
loT aplikacijama

ESP32y | 4t 2SRYyA1 9{tyHcc & R2RIFIGYAY TylLé6lFall Yl
I/O (ulaznolizlaznih) opcija

ATmegaSeries obitelj Y A | N2 dzLIN2 &K 228 6Sale selij@Adegalid8broge ! NR
LT yFdlr A OaeSyeSyl To213 éézaé dz6 Ay 1 208AG2a0GA
OviY A | NP dzLOMR Ldozt 2 INSAA  adz 1623 a@z2eS Rz2aldzly2aiArAzr Lkl
ddz 6Said2 LINBA AT062NI 1T 20NIT20yS &ONKSIT K20Aal
YA ] NR dzLWSidB BISOR FRBEYRSBAYL LINR2S1 Gl X dzl £ 2dz6 dze dzo A
Y23ddy240AZ 12YdzyAll OA2418 LINR(G212tS8Ss LRINROY2dz

SCLSDAL ZoNASOD®
c21 €20 C16 & & & -
“m 1 e

{ r"'——r'—w ]
o \) MHRE
L | YEBIRX

Gty

p9223292

1 1" .
px ire 5u‘ GND umn
SCL SDA 5U. GND
3.3V 3,3V GND 6ND [8)|® ® @]

ANALOG IN _

Slikal0. Arduino MegamikrodzLINY .@t 2 6



Slikall TekBotopremeljen s Atmega 1281@ikrodzLINJ @98 | 6 S Y

1.2. Povijest robotike

Povijest robota i robotikg3] & S O Qwtdtnatad + S8 opnd® I2RAYS LINA2S YNA A
stvorio jeY SK I YINBA @dz y I LI NYyA LkR3IA2yd +2RSOEA R2 AyRdzai
opisivali i konstruirali razne automate koji su se koristili za zabavu, vjerske obrede i za pojednostavljivanje
a0 12RYSOYAK GSO1TAK TFRFEGELF @

t22F @k StSTONAG6YS SySNHA2S 21 yF6Afl 28 LR6SGEF] N
Hn & & GebfgelS Belvol patentirao jeobotsku ruku Unimated 5SaS0G 3JI2RAY I ‘1I ay
W2aSLKI 9y3StoSNASNI = R2RIEGy2 28 R2NI}SSy A LINBI¢
YI LINBAT @2Ry22 (NI OA DSYSNIf az2d2NRBRl dz G§O2NYAOA
prijenosizavarivyeé 1FHfdzllyAK 2RfE2SGF1F yIF 1FINRASNRA2SS | dz
@SGYyAY A&ALI NIF BFya2AYlF AfA Y23dAY 21 ft2SRIEYI®

bS1{A TylrélF2yA NBoOo2GA 1 NRIT LRoA2Sad adzy
ELSIEElectroLightSensitive InternaExternal) razvijen 195@h, prvi je mobilni robot u povijesti.

LF12 2SS 0A2 23aINIXYyAG6SYAK GSKYASTAK {FLIOAGSOLF
komponente za unutarnju i vanjsku stabilnost.

Shakeyiz 1960ih, bio je robot opremljen taktilnim senzorima i kamerom za vid. Mogao se kretati
L2 Gfdz A y2AYS adz dzLN} gt 2+t R@F NI 6dzyl £ 13 2
putem radija.

MARSROVERrazvien 1976 KX o0 Af I 2SS LI F i F2NXIF 2LINBYf 28yl
ofATAYST tFaSNRIAY (StSYSGNR2ATAY daNBSEF2SY A
T A&0N)I OAQlIyeS ySLINR2I GSt2a1AK AfA ySLRITyLl G

SROQ &ARTiz 1980ih bio je platforma koja je koristilKatezijeve koordinate za modeliranje
prepreka kroz svoje vrhove.

hdh NRPoOo2GA 2RAANI €A adz Tyl 6l 2ydz dzft 23dz dz yI LINBG | o

1.3. Vrste robota
5yl Oy2A NROBSWANRAIA®A ASA [tDSad 1FdS3aA2NR2!|

1. Autonomnimobilniroboti AMR)CNB 62 GA 1 22A &S abky2altlfy2 1NBE
ONJ Sdz2dz A FylFt AT AN} 2dz LINAR] dzLX 2SSy S LRRIG1S vy
(npr. o svom kretanju po tvornici).

10



2. Automatiziranov2 S S yokila (AGVY; roboti koji se oslanjaju na unaprijed definirane staze i
20A6y2 a8 1 2NAaGS T+ A&LRNHZA dz YFGSNR2FE A LA
Ol2 adz alflRAOGEF A G(G@2NYyAOSO

3. Artikulirani roboti (robotske ruke)¢c NP o2 GA (1 22A 2Lyl OF 2dz Fdzy 1 OA .
NRGFOACATAK 13206201 2Y23dz0dz2S @SO6A addzd ya
zavarivanju.

4. Humanoidni roboti¢c N2 620A (122A 206 @f 2F2dz FTdzy1 OA2S 2 NR
6202812t A1A 20fA1Z LINA{dzL) 2F2dz AYF2NXYI OA2S A
I N6YyAY fdz{l YI @

5. Koboti 0<olabo\r\ativni roboti) ¢ roboti dizajnirani da rade zajedno s ljudima s kojima dijele prostor
A LR2YlIOdz dz 20 @t 2l yedz 2L ayAK AfA GSO1AK 11 RI

6. Hbridi ¢12YoAyl OA2l NEHOI2AG AKILKE 2BNBAK: 1+ 20 gt 2l y
LINAY2SNE !aw & NRo62G&12Y NMzZ 2Y ARSIELYy @
%)

Autonomni roboti[12] Y 2 3 dz éldLJtal-lﬁ}\ AYF2NXYI OACS 2 acg 2
arvyzadlrty2 {NBGFEGA A 20l @t2F0GA TIFRFGTS 08I 2
2Y23dz0dz2S Al oa2S3al gl yes LJ2 { S yljdde drhokiny i njih kAma. Bditker A f A
122A 12NRAGS 20A NRoO2UGAI dz {2YoAyl OAc2A al &Syl 2
a0 0FNYy2Y ONBYSydz Ll2oz2f 20 @F2dz0A Y23dowyz2adir LIY

2

A

w
Z
Fﬁ

WSRIY TylFé6Fa2Fly LINAY2SNI Nly23 LI YSiy23 Neoz2il
G2Ra0P2Y | KFENXSal w2aSyl dz / SydNdz T+ dzvyeS-iydz
Shakey je mogao analizirataredbei rastaviti ih na osnovne komponente. Kretao se kroz nepoznata
21 NHzOSy a2l 12NAR&GSO6A 11 YSNB 1112 oA d2éAz 212ftA
LR INBGFZ (FNFXTOSNRAGAGYAK T y2a8S32@ NIyA RAT I 2yd

Slikal2. RobotShakeyCarlo Nardonéz Rima Italija, CC BBA 2.(13].

bl 12y Hamn® 3FI2RAYS LR2I GATA adz &S 0 NE ®oskihLI YSi

dza A & li kadilidakoji nam2 t | | Gvakbkr@w®e poslove, a tu su i pametni roboti koji kuhaju ukusna

28t LINBYlI dzyl LINA2SR dz8AGFYAY NBOSLIAYLE o

CNRA LI YSGyl NBoz2dGl yladGrkryAftl adz A aSSdzyI NPRydz 32
S ¢

d
astronautima u rutinskinzadacimal I 12 o0A a4S FadNRByldziA Y23fA @AOS

11



Fdzi2y2YYAY €SGS0AY NERO20GA AstrobeezilDStdr Be@<?Hbnep Qdiean]i | 12
Bumble.

Slikal3. NASAIn astronauti robot Astrobee (NASA]14].

Jedan od najnaprednijih pametnih humanoidnih robota sadagphi& LINJWA NRo62G 3INF S|
prvi predstavnik robotsk@ovacijeza razvojni program Ujedinjenih naroda.

w2o2Ga1A Y2BHAYSAEl Gz LINPY2OANI GA NRG2GALdz A A&AdN
Y §Sdzy I N2 RY | inidijafitaiRabalCdpejd za cilj ima poticanje razvoja pametnih robota. Njihova
YAaAcl 2S R2 aNBRAYS umo adz2ftaSol NITGAGA GAY LR
dz y23z2ySiy2e dzil { YAOAS LINBbifaditi gobjetitika Sogiineg KA £ A Y
prvenstva.

Slikal4. Roboti igraju nogomet na RoboCup [ih].

Strukovna udruga Institute of Electrical and Electronics EngifHeEE) klasifici@2 S NB 662G S y I ¢
y I quey
zrakoplovniroboticOA NB { I {FdS32NR2F (122l dzlf2dz6dz2eS ag
djelovati u svemiru

LJ2 G N2 O 6cIN® oRHIid\2 (122 2SS Y2 OS (i 3a zibdxiuwii dahvank porhogrdu & G A (
zadacima i poslovima,

roboti za odgovor na katastrofg 2 6 @t 21 2dz 2LJ ayS LlRaf 2@S LI Lidzi
hitne situacije,

donovi¢{ 22A &5 ylTA@red A o0SaLAt2Gys t5G25tA0S
NFTEABAGS NIXYTAYyS Fdzizy2YAasSs

edukacijskirobotic OA NR 1 I |+ G832NRat yIvYiedyesSyl 28 ate
12R 1d2868 AfA dz dz6A2YyAOl VI 3

roboti za zabavugc 2 a YA Of 2Sy A RIF AT 1 2@3dz SY2 OR2RISIOW df 2 NJ
ATYSYESSYA AtA TFRAGE2SYAS

w»
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egzoskelecNR 6 2 G &1 A S37T 24815t SGA Y23dz 4SS 1 2NRAAGAGA
paraliziranog pacijenta,

humanoid ¢ roboti dizajnirani da izgledaju kao ljudi
industrijski robotic & G228 &S 2R NHzl S YIFyALWdzZ F G2NF RAT
zadataka

medicinski roboti¢c medicinski i zdravstveni roboti,

vojni i sigurnosnirobotcRAT F 2y ANI YA Ll2aSoy2 1 12NROGSyeS
A&dGNI OA LINIS yNHIGZS YR yI YA2Sy2SyA LI2Y206A AadNk
al Y2 @21 S0 Acrobdtikdi ¥earidufsami voziti uokolo,

roboti za teleprisutnost¢ 2 Y2 3dzd dz2dz @+ Y RI 0dzZRSGS LINRAadziyA
podvodni roboti¢ roboti koji se mogu kretati pod vodom,
roboti za dostavuc i NI ya LI2 NI KNI ySI YS

dzad f dzOy gy NBeH2%WK2SyA T 6A06
GNB23IF61AY OSYOUNARYIF A &fA6
RNUzOG OS yAR NR ©2Azi XK 2dzRA Yl dz &
interakciju i komuniciraju s ljudima.

yalAK LI GNBLIO

A OA
283 R2681 LRaeSG7
2

F12RYSOyAY 11 RIO

1.4. Primjeri robota i programa
Roboti se mogu programirati ili daljinski upravljati.

Programabilni robotid S LINP ANJ YANI 2dz LA &l yasSy “[ 2RF® Y2R &8
jezicima, poput Pythona,iCLJ2 Y2 6 dz PAT dzt €t yAK o6t 2120 ® t N2EINI YANI
zadani zadatak neovisno o ljudskoj prisutnosti.

Daljinski upravljani robotia dz NB 62 0A 1 22AYl &S dzZLIN} @f 21 LI2Y206dz |

dzLINJ @f 21 6 A tefetdrd ili 2able¥. 2Upravijayfjé ovim robotom zahtijeva ljudsku prisutnost.
W2020A6FNRA 6Sad2 NIRS LINRINIYS 11 208 NRoz2iGS A vy

Slikal5. Robotkontroliran putem mobilne aplikacije
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i, 7
7 e il
o AL ”{ (I "’ SN S

Slikal6. Robotkontr2 f AN} Yy RFf 2AYy a1 AY dzLINY @f 21 6SY

1.4.1. Lego robot

[ S32 NRO620GA adz AYGSNIY{GAGYAS LINPINI YIFIOAT YA NRBOZ2I
LEGO Mindstorms ili LEGO Technic. Ovi roboti kombiniraju tradicionalnu LEGO konstrukciju s modernom
tehnologijom senzora, motora¥ A { NB dzZLINJI @i 22 K 6 A YA AT YAYY2 LINRTE | =

I dz6SyaS A T 06l @dzd

YIRF 32@2NAY2 2 [S32 NRO2GAYI I 20A6y2 YAatAyY?2
12YGNREANIGA T+ 2o0l@gtaly2S NITYAK TIRFGFELFD w2
konstrukcijskom setuY | QU2ANRA ay A {1 @ a23dz AT It SRFGA L2 LMzi @21 7
&0 NHzl GdzNB 1 22dz Y20S8GS TFYA&aEtAGA A AT3INIRAGA LIRY?2
Srce ovih robota je programabilni "mozakas NS RA Oy 2l LINROS&a2NE{l 2SRAYAOI
aAyRaAG2NY¥a 9+x0 (1201A0FT b-¢ AfA &fAB6Y2I 20AaYy+?
LINEANF YANIYy2S LRylFOFyal NRo2GF LIRY206dz 2SRy2ail gy

jezika.
LegoroboRA 2SSt 2 OA dz2oA6l 2Sy 2 dzl f 2dz6 dz2 dz
{ NEBRAOYy2I LINRPOS&a2NRBR1l 2SRAYAOIF 6/t!'0Y bY21 1]
a2li2NRY %I LRYAOFIy2S RA2St2@0F NRo2Gl T LI Llzi
{SYT2NAY 5F o6A NRo2dG NBIFIIANI2 yI 212ftAydz 12
dodir ili udaljenost,
LEGO kocke i konektori: Zgradnju tijela i strukture robota,
t NAl1f2d8yA 1F0StAY %l &Ll alyaS Y20i2Nr A asSyrl :
[ S32 NBO2GA ylIYA2SYy2Syx2RdROIQB] 2¥2lALISS 0 NBIIA 2 NI
LINS12 SylddAa2radt A K2o0Adadls R2 260NIT 20YyAK Ay
AYyOSYy2e2SNBERUOGIFSEZ LINBINI YANITN ¥BhDYElF ASYYUBNS 1A AQyIRY 22
@2SOUAYS NBSOI@lIyea2l LINRBofSYIFIS |{NAGAG]123 YAOf 2Syc
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0N} Project1 x Project 2 X Project DS ar

& setmovement motorsto A8 «
@ set movement speed to (G %
@ statmoving T w

.. Movement @ move | v 1o @) seconos -

[l B moe 1 - o @ oo -

OPERATOR:

@smmmgT-

lata! W onran MR

=] i SPIKE™ Prime

xaa 9 < 154

Slikal8. Lego Education SpikelLJt A { F OA2F A LINBINI YalA &R

1. import spike

2. import math

3. from spike.control import wait_for_seconds, wait_until
4. TRACKWIDTH = 11.5

5. diff_drive = spike.MotorPair('A", 'B")

6. diff_drive.set_motor_rotation(5.6 * math.pi, 'cm")
7.

8. def run():

9. while True:

1e. diff_drive.move(1e, 'cm’, @, 30)

11 diff_drive.start(1ee, 30)

12.

13. def main():

14. try:

15 run()

16 except Exception as e:

17 hub.light_matrix.show_image('sAD")

18.

19. main()

Slika19. Lego Spike Prime robot PythtdN2 A NJ Yal1 A 14 R

15



(\5 Web stranicd JNB A T @h@pS:#wviv.lego.com/engb/categories/robotsfor-kids

Preuzmiteaplikaciju https://education.lego.com/erus/downloads/spikeapp/software/

Primjeri programa_https://makecode.mindstorms.com/examples

Ll Ifel-fa)/ZI- Aad NI éA@I-yal- 2 i2YS8 11 1 2posjetigl? 3 NJ Y
https://www.youtube.com/playlist?list=PL_zXBalpjbu33gw5CML3DtL 7fN8640gku
ili_ https://primelessons.org/en/

1.4.2. mBot robot

Y.20 NRBo20GA &dz 20N} T 20yA NBO20GA RATF2YANI YA T
STEM (znanostehnologijz Ay OSYy2SNEG@2s YFGSYFGALFO 206N}T 201
FZ Y. 20 NRoOo2GA LINHzOF 2dz LINARAGdzZLI 6y dzz T FoF @ydz A Ay

Y. 20 4SS 20A6y2 GSYSte2A yI LRLMzZINy22 LI FGdF2NYA |
smnogimSf S1 G NEFRdzfl A¥YF A R2RFOAYIF® hoAGYA Y. 204G R2f
aladalr@gteradz 6AYS aS LINUzOF R2RIFIGy2 Aaldzado@2 dzSy

Glavne karakterid { S Y. 20 NRo2 0l dzl f 2dz6 dz2 dzY

Jednostavan i prilagodljiv dizajn: mBot roboti dizajnirani su tako da ih je lako sastaviti i
LINEINF YANFGAZ OG2 AK G6AYA LINR1EFRYAYIF 11 &
2SRyz2aill @y2 R2RIFI@GlIy2S NITEtABAGAK &Syl 2N} A Y3

t NEINI YANFYy2SY Y. 20 NRoO62GA &8 Y23IdHz8F AN YA
programiranje temeljenog na Scratchu, koje2 NA &y A OA Y I 2Y23dz6dz2S A&l
LI2Y28dz 6f2120F dzyaSad2 LAalyal 12RF® ¢ 12SSN
12NRAaAGSOA ! NRdZAy2 L59 A /k/bb 2STA1®

hoNIT 28ylF LINARY2SYlY LINBSyaao@dSy2 ylYAaiaSyaSyir :
2 StSTUNRYAOAST YSKIYyAOAI &a2F0@OSNE{12Y AyOSyeS
@2SOGAYS NBSOIF@lIyal LINROfSXIT 23426123 NIT YA
{SYyT2NA A Y2RdA AY hayz2@gyir Y.20 R2fFITA & yAl?2
dzf (NI T @dz6yA &aSyi2N T 2G0§1NAGlIy2S LINBLNB1IZ
St SYSyGUA 2Y23dzdz2dz Y. 2(dz 201 QO BYFESt NFAFEX 4
prepreka, slanje i primanje poruka itd.
LT RNODf 2AGF 1 2yaiaNdzl OA2FY Y. 2G020A &dz yI LINI Of 2¢
YI NBR2@Aldz dzZL)2 i NBSo6dz dz dz6A2yAOF Yl A 12R 1 dzSc«
mBot roboti izvrstan su alat za ok@ji OS5t S A &GNI OAGA a@ArecSi NRo2GA1S
LINR & ( dzfliméty®2 Y{ | 4G @t 2F 2dz0 A A LINBPINI YANI 2dz8A &a@228
#32S0GAYyST @S0 A NI1T @A2l 2dz a@22dz {NBFIAGYy2a80 A Ay
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https://www.lego.com/en-gb/categories/robots-for-kids
https://www.lego.com/en-gb/categories/robots-for-kids
https://education.lego.com/en-us/downloads/spike-app/software
https://education.lego.com/en-us/downloads/spike-app/software/
https://makecode.mindstorms.com/examples
https://makecode.mindstorms.com/examples
https://www.youtube.com/playlist?list=PL_zXBalpjbu33gw5CML3DtL7fN8640qku
https://www.youtube.com/playlist?list=PL_zXBalpjbu33gw5CML3DtL7fN8640qku
https://www.youtube.com/playlist?list=PL_zXBalpjbu33gw5CML3DtL7fN8640qku
%20
https://primelessons.org/en/

Arduinoc

LED panal 1 shows il .
. YD )
&  move forward *  at %
. DESSIRRTY
olml = 00

Sprites Backgreund
’nDleumﬂa portl v anticlockwise v temnltpmoi

M DCmator motor port2 ¥ clockwise ¥ mum-:puw@x

M DCmatar motor partl ¥ anticlockwise ¥ -owosnww@s

. *Dcmlumotor port2 v clockwise v  rotates at power

000

Slika21. mBotrobotLJN2 I NJ Yal A 14&R
2§06 & NI yA Qhttps/nniniaks@dsK:cont/pages/mbetobot-kit
Preuzmiteaplikaciju https://mblock.makeblock.com/erus/download/

>

Primjeri programahttps://education.makeblock.com/help/class&xampleprograms/

OnlineurednikmBlock 5https://ide.mblock.cc/
%l REFEfayel A&GNI OAGl yeal 2 G2 Y:$tpd/citdy/mbiadBidE.NI YA NI (0 A
1.4.3. NAO

NAO robot je napredni humanoidni robot koji je razvio SoftBank Robotics (ranije poznat kao Aldebaran
Robotics). Poznat po svojsposobnostihodanja, prepoznavanja lica, hvatanja predmeta iAinterakcije S
f2dzRAYFXY b!h 2SS LRadGl2 LI2LMzZ NIy dz 20NI 1T 20 yadz

b!'h 2SS @grazl 212 py OYZ 0G2 3 6AYA LINRAGdZI 6y A
ASYT2NAYEFZ {FYSNYYFZ YAINBF2YAYF A [ @dz6yAOAYIl 12
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https://www.makeblock.com/pages/mbot-robot-kit
https://www.makeblock.com/pages/mbot-robot-kit
https://mblock.makeblock.com/en-us/download/
https://mblock.makeblock.com/en-us/download/
https://education.makeblock.com/help/classic-example-programs/
https://education.makeblock.com/help/classic-example-programs/
https://ide.mblock.cc/
https://ide.mblock.cc/
https://cutt.ly/mblock-tut
https://cutt.ly/mblock-tut

b!'h Y208 LINBALRIINBBYSASET 2RIZ2GF NI GA yI 3JFfl &a20yS
TTRFGTS TIHK@GlIf2dz2dzoA wp aildalyaSolr at202RS | NBGly
hay208yS ({FNF10SNRAAGALS b!'h NRo2Gl dzl f 2dz6 dze dzY

Humanoidni oblik: NAO ima oblk malégg @2S1 2t A1 23 NRBoO62GFHY & At @2
Oli2z Ydz 2Y23dz5dzeS Al @92SSy2S NITEtABAGAK f 2dzRaq:

t NEINF YANIy2SY b!'h &8 Y20S LINRPBINIYANIGA LRY
tedK2y A /bbx OG2 3l S6AYA LINARfII2RES2ABAY T |

{SYT2NR A Ilddzr i2NRAY hLINBYf2Sy 28 NriyAy as
20U NAGIFyeS LINBLINBlFX 1FYSNSE A YA{INRBF2YySO A |
interakciju s okolinom,

Y2YdzyAllFOAZ2IEY bl!h Y208 12YdzyAOANI GA yI @GA0OS ¢
3t a20yS yFNBR6S A AINIOF@GFEGA Sy20A2S8 | NRT L%
hoNIT28yS A A&0GNIOAGI61S LXALlIOA2SY bt h &8 y
fFr 02N i2NA2AYI T+ dzSyeaS A A&0GNI OAQlIyeS dz L
NI 6dzy t YA @GART AYyiSNI{1O0OA2F 62@02S1F A NRBo2Gl
b!h NRO2GA LlaSoyz2 adz LRITYylIGA LI a@z22z2e allrzaz2oy:
F1O0A@Yy280A3% 6AYS R2LINAYy24aS {¢9a 20NI dz8 8Y ¥iOH2Y A
entuzijastima.¢ I { ZSSINDK O f 2dz2dz0 A ag@2222 AYGSNI1GABy2a0A
a0SYFNR2AYLF 11 LR2Y206 R2SOA & LI as$s ajhavisposdbrioNB ol Y|
LINAEF32R0S A 206l gtatyal NITEABAGAK TFREFEGELE 6AYA

robotike.

%. a 4o

........

Slika22. NAO robot na pozornici.
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def onUnload( I E
$put clean-up code here
pass

def ‘onInput onStart( ):
#self.onStopped() #activate the output of the box
pass

def ‘onInput Front( )
global FrontCounter
global MidCounter
global LastTouched
FrontCounter+=1
LastTouched=0
pass

def ‘onlnput Mid( ¥

global FrontCounter

global MidCounter

global LastTouched

MidCounter+=1

LastTouched=1

if {(MidCounter-5 > FrontCounter):
MidCounter=0
FrontCounter=0
BackCounter=0
global BadResponse
BadResponse+=1
self.Bonk (BadResponse%3+1)

pass

def onInput_ Back ( }:

global FrontCounter

global MidCounter

global LastTouched

if (MidCounter==1 and FrontCounter==1 and LastTouched==1):
global GoodResponse
GoodResponse+=1
self.Pat (GoodResponse$3+1

LastTouched=2

MidCounter=0

FrontCounter=0

BackCounter=0

pass

Slika23. NAO robot Python prograin] A. 1 ¢ R

G Prewzmite aplikaciju https://www.robotlab.com/choregraphelownloadpagefor-nao
2§06 ai NI yA O httpsahnBniaidedsr lcainteynao
NAOdokumentacija http://doc.aldebaran.com/114/index.html

Besplatni NAO programi (dances, stories, etc.):
https://engagek12.robotlab.com/stemlab/apps/nao/aluD0000002SokxIAC

%l REfa2ayal A&aGNI OAGlye2al 2 G42YS 1F12 LINRINI YANI GA
https://www.youtube.com/watch?v=j7HMIIEQALQ

1.4.4. Thymio

Thymio je edukeijskiNE 6 2 0 yF YA2SyaSy dz2SSyadz R2S0OS A LR6¢
wiri @gaesSy 2R AGNIYyS ;02tS t2t80SOKyAljdzS CSRSNI S
LINR & G dzZLV By WAHE GHHE2R | Y @ [ Af 8 CK@8YA2 NRo2GI 2S5 2Y2:
A AYOSNI10Acds 6AyS6A (SYStays 12yO0SLIIS NRo2GA] S
korisnika.

Thymio je relativno mali robot, u obliku kutije s raznim senzorima i svjetlima. Njegov dizajn je jednostavan,
FfA dz6AYy120AGZ R2LIzOGF 2dz0A {1 2NARAYAOAYlF A&a0GNI OA QI
programske logike.
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Preu
https://www.aldebaran.com/en/nao
https://www.aldebaran.com/en/nao
https://engagek12.robotlab.com/stemlab/apps/nao/a1uD0000002SokxIAC
https://engagek12.robotlab.com/stemlab/apps/nao/a1uD0000002SokxIAC
https://engagek12.robotlab.com/stemlab/apps/nao/a1uD0000002SokxIAC
https://www.youtube.com/watch?v=j7HMIIEqArQ
https://www.youtube.com/watch?v=j7HMIIEqArQ
https://www.youtube.com/watch?v=j7HMIIEqArQ

Osnovne karakteristike Thymiobotadz] f 2 dz6 dz2 dzY

52 &0 dzLly 2 LINE I NI YA NI yasy ¢KeY7\2 48 Y20S LINZ3AN
poputScratcH A f A (S1&ldzr t yAK 28T A1l LRLMzi ! aS6So
oshove programiranja i robotike.

{SYT2NRA A I {lGdzr i2NRAY ¢Ke&YA2 R2fFTA & yS12f17
udaljenosti, mikrofoh &Sy T 2NB a@a2Siftl & ¢ 12SSNIAYF 1201l ¢

hoNI T 28yl LJNJ\YZS)/I-Y ¢KéY)\2 28 AT yAYy2 LR Ll
LINKR &0 dzLd 6y2adGA A NITYyAK JTQQ))/AK AT @2 N>
L)2 Rdz6 I @l yaS YIF{iSYFGA1S: ?7\ A1S G6SKy2ft23A2S=3

LYGSNI{GAQGy2aiGY ¢KeYAz2z Y208 NBI-EIANJ-[]A yI gy
[ 95 a@g2Siditl A 1 @d2120Sd az20S8 LN} GAGA fAyA2SE
obavljati razne druge interaktivhe zadatke.

t NAfF32Rf2A@2adGY 521 ¢KeYA2 R2tFT A & yS12fA
12NRAGAGA 2RYFK LR @FSSyedz Al {(dziaaSzs GF 12881
A LINAEFA2RS LRyl OFyaS NERO 2 G lublje razvirgijevenie daBotike. A | NJ

w2020 ¢KeéYAz AT @ONmGlILY 28 FtFaG T dz6Syegdnadi] & LISN
Aaid NI Odz2dz A NI | @2 BNBEz2WES DA ALYy SLINA &dcdarar 6 y2a i = LIN
Fdzy 1 OA2ylfy2adA 6AYyS I+ LRLMzZ I NYAY AT 02NRY dz 206 N

Slika24. Thymio robot
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- Thymio Visual Programming Language

cy ©0 00 ®|°

Events \Q Compilation success Actions

[ "

DDD

7
s

ARES o

Slika25. Thymio robotprogramskii &.R

(\5 286 aid NI yA QhttpdOWBWAtHY i@ Bd/ 6 |
\J’ https://www.thymio.org/downloadthymio-suite/

Primjer programahttps://www.thymio.org/products/programmingwith-thymio-suite/
%t RIEfayeal A&GN} OAGlIyeal 2 G2 Y ShttisiMway.yduldkie eoMI@THymMidIIG A NP 6 2

1.4.5. STEMI hexapod

{¢9alL KSEIFILRR 28 SRdZl I GABYyA NRO62I 1224 LN Raill of
28 NIT @At GONIT! {¢9aLd> hQ 2 NRo20G RATIFZSYANIY
svilet robotike, programiranjamehanike A St ST GNBYy A1 S® | SEII LR 12yO0S
A&dGNF OA @Gl yaS at20SyAK 206ftA1F INBiOGlFyal A ylI @Aaal O
{¢9al KSEIFILRZR 28 TFYAOtaSy (2 5L, LNR2S{idz 1227
programiranje vlastitog robota. Kroz procégradnjeA LINB ANJ YANI y el 1 2NRAYA(
A0NHzl GdzNIF YIFEE SESTONRYASTAY 12YLRYSY(GlFYFXI LINRYOAL

Byl 6F21S {¢9alL KS1alLR2Ry23 NRoO62GF dz] f 2dz6 dze dzy
Hexapod konstrukcija: STEMI hexapod i@& & G y23dzz &gt 1+ & @GAOS |
NI Ty2ftAl12 A LNARtFI2Rf2A02 (NBillyaS® az20S as$s
prepreka i mijenjati brzinu i stil hoda
hoNIYT 28yA +aLS14dyY hgle Neroz2d 2SS TFYAOtaSy {1
Korisnici se upoznaju s osnovama robotike, mehanike, elektronike i programiranja dok sastavljaju
i programiraju svoj heksapod
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https://www.thymio.org/
https://www.thymio.org/
https://www.thymio.org/download-thymio-suite/
https://www.thymio.org/products/programming-with-thymio-suite/
https://www.thymio.org/products/programming-with-thymio-suite/
https://www.youtube.com/@ThymioII

t NB3INF YANI y2SYy {¢9al KSEILRR
LINEANF Y&a1AK 2STAllF® h@2 12
eksperimentiranje s programiranjem robota

S LINPINI YANI LI
a

a
NRAAYAOAYL NI T f A

t NAEF3I2RE2AQ0240Y 1 2NRAYAOA Y23dz LINREFI2ZRAGA )
aSYT 2Nl LINRPY2Sy2Y [f3a2NAGEFYF LINPANIF YANIYy2F |
LYGSNI 1 dAQGy2atGyY haay OG2 a$ Y208 (| NBidFGA A 2
ag22S 21 NHzOSy2S A 12YdzyyAOANIXrGA & {2NRaYyAOA
programiranja
| S1al LRRYA NBo2G {¢9alL RATF2YANYryYy 2S8 T 1 LINHOI y:
korisnike da proniknu u STEM polja krogeraktivne A LINJ { A6y S {1 GAGYy2a0GAd
O0SadG21 NI 12yadNuzzOAc2l A LINAfIFI2Rf2A@2aG 6AYS

zainteresiranih za robotiku i srodne discipline.

Econtrol to HexapodTumRight do i B... (770 HexapodGororward - Ie - 3
Logic .
B -
1. 1o HexapodTumLeft do If Bl... i Statustabel to
7
= L 1o HexapodStopMoving doli ...
Lists
M col 1o HexapodGoForward do If B...
B variables
to HexapodGoBackward do i ...
B proced:
© [l screent 1o HexapodSetAccY accY do... L3
A statusLabel
HexapodeoForward 1 blsapocSetioc. sok do.
& HexapodStopMoving = ——
o LR
{3 BiuetoothLE1
@ Any component 1o HexapodSetHeight _heigh...
to HexapodSetColor color ...

Rename  Delete

Slika27. STEMI hexapod rob&tIN2 3 NJ Y{MIT App InkeRosnimka zaslona

Web stranicdl INB A T h@pS:/sterhi¥ducation/

MIT App Inventor za programiranje aplikacija za kontroliranje Hexapod robota
https://appinventor.mit.edu/

STEMI Lab &gacija
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https://stemi.education/
https://stemi.education/
https://appinventor.mit.edu/
https://appinventor.mit.edu/
https://appinventor.mit.edu/

Android- https://play.google.com/store/apps/details?id=com.stemiapp&hl=hr&gl=US
iOS- https://apps.apple.com/jp/app/stemiab/id1393849515?|=en

Yol

RI
https://lab.stemi.education/A £ A

tayel A
1 2

G0N OA Gl yel

posjetite https://github.com/stemieducation/stemihexapod

1.4.6.

Open Roberta Lab

Open RobertaLagi7]2S 2yt Ay S

7\ L2 dz6 | g y 2SS

dzo)\y1 2

GAGAY T

Slika28.h LISY w26 SN |

L I

[ IO

GF2NXYE
LINEANF YANI Y2l A
ONI T 201 yas dz zhahdsB LLHerajzfozaNaI ps) )\y SyaSN:ﬁu@z
dz6 Sy A1S= yladl

~

> o

2yt AN

1H12
OStAGS vyl dzBAGA

LIN2 3 NJ YA NJ G A
1F12 LINE3INID
122l ,LJN\ljzf)I Ayl dzA G A«
NR 0 2 u7\‘1 So wlil@graslSy
ALY
GYA1S A K20Aa0S agAa
Q@ ¢ © B
%@ Open Roberta xXNN
‘% ROB3RTA
Bl WeDo
&3 EV3 eJ0S 0.9.1
&3 EV3dev
&3 EV3 cdev3
mxt NXT

@ micro:bit V2

& micro:bit Joy-Car

% Bot'n Roll

@ NAO

i BOB3

% senseBox

& mBot

& mBot 2

@ Edison

B Bionics Kit

8 Bjonic Flower

o Nepo4Arduino Uno

oo NepodArduino Uno Wifi Rev2
oo NepodArduino Nano

o Nepo4Arduino Mega

© Robotino

&2 Thymio

& Ccalliope mini

A Calliope mini blue
Slika2o® wt 1t A6AGS
YA 1 NB dzLIbdis@dd reolus |

LINE INJ YAN) GA dz
Open Roberta Lab.
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https://play.google.com/store/apps/details?id=com.stemiapp&hl=hr&gl=US
https://play.google.com/store/apps/details?id=com.stemiapp&hl=hr&gl=US
https://apps.apple.com/jp/app/stemi-lab/id1393849515?l=en
https://apps.apple.com/jp/app/stemi-lab/id1393849515?l=en
https://lab.stemi.education/
https://github.com/stemi-education/stemi-hexapod
https://github.com/stemi-education/stemi-hexapod

hlLJSSy w20SNIF [F0 2Y23dzddz2S | 2 NR anyA A OB AL INUIEP ERBldGEr Azl
LJ2 LJdzf F NS Y2RStES 112 OG2 adz [ 9Dh aAyRad2N¥a 9zxo:
ispusti programske blokove koji se temelje na Blocklyju, korisnici mogu jednostavno izraditi program bez
LRGONB6S T LA&lIy2SYy at20S8y23 (2RI o

Byl 6Fr2a1S w20SNI [Fo6Ua hLISy dzl t 2 dzs dze dzy

Vizualno programiranje: platforma koristi Blockljzualni programski jezik koji korisnicima
2Y23dz0dz2S AT NI Rdz LINERANI Yl LR @t 6SyaSyYy A LJ2 ¢
R2A0GdzLIYyAY A NI T dzYt 2AQAYS LlaSoy2 1+ LR6SIGYA]:

t 2RNDO1F TF NITEA6AGS NRBo620GSY hLISYy w2o0SNIF |
LX FGF2NYVAS 2Y23dz0dz2dz6A O12f Y A dz8SYyAOAYLl {::
hoNIT 28yA NBAdZNEAY tfFAdF2N)VIE ydzRA Yy20i02 Yl
12NRAEAYAOAYLE LBRYIFOdz RI oNi2 yldzS A TFLR6ydz &
{dzNI RYyA612 dz6SyeaSY hLISy w2o0SNIlF [F06 2Y23dz dz
12R A LINRP2S{1GSzZ 2Y23dz0dz2dz6A 02f 2dz AYiSNI | OA 2

Besplatno i otvoreno: Kao platforma otvorenog izvornog koda, (Ralerta Lab je besplatno
R2A0GdzLIy a@AYEFS LINBYAGdzOA LINRAGdzLI 6y2a0 A AY:

hlLlSy w20SNIF [0 AT @GNRGFIY 2SS FfldG TF 2yS {22A a
12NREAYAOAYLF o6ST 261 AN} yI LINBRIyYyly2S Y23doy24i
d022AK ARS2IF® bea2S3z2®t AINAGANUWRS 6y02RNGI 2 B1TRANBRDO YN
dz 20 NI T 20yAY daAGlIYy20FYEFS NIRA2YAOFYI A YSSdz K206 A

Open Roberta Lab wedtranica https://lab.openroberta.org

Open Roberta Wikhttps://jira.iais.fraunhofer.de/wiki/display/ORInfo/Open+Roberta+Wiki
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https://lab.open-roberta.org/
https://jira.iais.fraunhofer.de/wiki/display/ORInfo/Open+Roberta+Wiki

2YFT I EAOGS A 1FTFEAOYLE dzyeSiay
2.1. Povijest

YFETIEAOGS 2S5 dz a@22AY LR6SOAYLF LINByz2aiaft2 GNIFRAOA
tekstjeRI @y dz NRYA Af A NJ\'L"JY)\"‘[ZY LINR L2 A 2SRl y2adzd {
3SySNI OA2Sd b2r 2 LINI@2Y &S {1FTFftAOldz 32@2NR (S
LINBRAGI Ol © ¢2 a8 R23I2RHz2 2S5 JBRA NS RAG B N2 RND B ® LI 82 dz3
dz aGF NP2 DNBl122zX IRESS &adz LINANBROS 0AfS LI2agdSo6SyS
blF2aadl NA2A (S1aid ar 6dz@ly dz Al @2 NY A suEshildvilPerdjgh@ A 1 y
¢S1ad 2SS ylradarz 2alyY 32RAYF yll12y 3INB1S LRO62SRS
GBSt A6l @22ydz yFRY206 DNJFZ yFLNRGAGBY G2 2SS | yaAN
RIF 2S5 1 2 NI arputem pryijpkligafava. y A

~ANBYy2SY LhaySyz2adir ReStl adz LraGltl 220 R2aid
Y2RSNYy 23 R206lI0 yA2S LINBGLRAGI @t eHgde 'R yaAiS 611121Y1 17
AAaLINDIF 2SS (S1ad LINARLRGAS2SRIELF &lY2 2SRyl 24201t X
NI T 3202N) AT YSSdz 3tdzYl OFd ¢ yN 25 LB 82 ONIRdie ki AR
L2asSoy2 ylYAaAaSyaSyS 1||| f AOGdz 2a20A0G2 dz NAYAa]?2
YSTF20AEFT Iy dzydzi b NI 1 FTFEAOGEF® ! LIR6SG]1dz adz I dzy
I aAaNBRya2SY @AaaSidz {FTItftAOyS LINBRaidl @S LINALFT ASI
YSLIAAYSYA f2dRA 1108 NITdzyeStaA A R20A@2StAD LI ¢
AtA Aa0SOAYI I 02 0A0S TASINENIH 0 BES LI BMBlYR 18 XE&HNS Y A
GF12SSNJ) &dz 0AfS dz Tyl 1dz G4SIGNF o

{ NBySalyazy 2S5 R20t2 R2 20Agtal dlyal G4N}RAOAZS
RSEEUINGS LINAINIAfTLEF 28 izt Aldz OSteydz 1+Fo6l @3S dz
alry208yA0G3FST R20NROD dALRzO IONIBN Ididzd | &3 yMN RO RESHT A2 ay

cjelovitim repertoarom, koja je uglavnom bila usmjerena na komediju, a manje na tradiciju i povijest. U
gy 3t Sal1z2e 2S5 dz Aai2 ONA2SYS &t A6lYy NKNINDEE RBEOLB
LRadGrFt2 LINRPFSaAz2ylfy2s | LINBRadGl @S adz oAt S LI I
{KF1SaLSIFNBFE LINAYZ2SNAOS:E /KNRAUGZ2LIKSNI al NI 2SS0z
davala svoje reakcije na drame. Kaz&ly A LA aOA dz LI26ShG1dz yAadz oAf A
LINEYA2SYyAft2 (IRl &adz y2AK A (FTFftAOQOGS LR6ESEA aLkRy

A NrageasSial ag@sS as$S @A 0SS dzaANJ S dze e numjelirmpd@zadjekdko bi LINI €
12t838 AT oFO1&adrask v23tA yI GNRA2SYS NBFIANI GA
YyAddz &f dzOAf L+ &a0Sy23INl FAaAz22YZ @S0 adz 1T+ &a0Sy23INI ¥
pozornicad S @A OS | FANNANI € I NMHzl dz LI2R NXzl dz al aLkRly

al vz afdzOl aSteao

Y12 28 Nratl LRLdz FNyz2adg (FTFeEAO0GFT NI atl 28 A
OSyil diNI Re2Sflh s LRLzi az2f ASNB2GF ¢ NUdZFFSIE ® t dzNR (
6531 2SS { NMzyl dzaLR@ATl IDAX 2dzYRIYRLEX OWAK 2INNESRa G G
1|-T|t)\oydz dzy2Siy2480 LR2RNBRAZ2 Y2NIfdzm | 12Yy0GNREI
PfAGY2 1FIFEAOGS yradlrtz2 2SS 10623 LINRGAGE 2Syal (A
' INI SIFyal2y (FTlFtftAQlGdz 2REFT 1] Yyl LINBRadGl @dz LIRA
3t dzYOA 122A Lkadladz LRTYyFriS tA6y2aiid YNIFaSY wmo
rekvizite na sceni, a prevladava teatar ide@i2 aS OGARA A L} 1 0AJI yeayl
{GI-VAafI(Zé‘[ZEI Tyréreay2 &8 NrT@atlr 1FTFEAOYE GS2N
Sy20A2S8S fA120 dz LINBRaillI @A®d | Y2RSNy?2 RmE$|za|azz
Ll22l GAfA &dz 4SS y20A YIFES6AYA LINAGELIE&ESya2lr LI OyesS |
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L26AYy2S AaiGNI OADEGA | LJAdA2NRE o6Savyral2 A S3ITAadasSy
istosuvriiemeuSABz dz { T+t AQOGS dz@SRSyS FryidladAaseyS A 3t
! HM® ad2faSodz 1T Syfeas YIauI@faladz 2 RNOI O GA &a@d2c
Aadaldzyel @l 2dz aPd22dz a@ONKdzd LAG2R20y 2% (FT FfAOYl dzv
12YSNDAZIEYACA RAZ2® hQdzS@AB GG SYSTTHIE AONBRS B AS T BN
LINKR &GdzZLJ AT @SRoOF Yl 06ST 2LISNBsSy2al GNIRAOAZ2YI T YA
2.2. Teorija
YITFEAOGS 28 eéﬁely 2R ylr2aldllNA2AK 20t A1l dzy2aSiaya
12aGAY23aNI FA2dz A OSy 23N FA2dzd t2a022A yS{12fA]?2

lfl-é)\dij@ﬂdga),éé(])\f

opera i balet,

improvizacijski teatar,

kabare,

mima i pantomima,

standup komedija

1FTFEAOGS fdzii 1 @

Dramska ostvarenja vezana su za scenarij, ali scenarij ostvaruje svoju svrhu tek u kombinaciji s
LR Yl OFyeaSYz 3ISaidl Yl A YAYAJQLING REfldz2Al2 AR 2NBY2 3
LINAY2SNRBYY K2RI6 L2 OAOA Al WERNBf UHzZYNRFFORBDSYARA]
RNHZAA A3INI2dzz FfA alyz2 3tdzyrO aG3FNI RN} Yaidz Afd
Ll2eSolryaS A RNHAS StSYSyiS (22A yAddz ydzOy2 WSIT | y A
AT YAOt 28Sy23 R23FSlal® t NBRadGl @ 1221 AYl alyvyz vyl
St SYSyid {71 [19d O WA ®SROSBt 256 dz SdzNRP LA 2Y A &2
yS12tA12 OF yNROI 122A alLkalkadz {ITFHEAOGS a yS§ji
LISNF2NXYIFyaos OG2 220 GA0S ONA2SRAYZ RIO2EBS A YA ML
u tom pogledu ostane fleksibilr{a9].

t NBYF ONRGEY&a12Y NBRIGSfadz t SGSNYz . NB2{dzE (F1 €A
y812Y LINPAG2NHZE | yeAK2@dz Al @SRodz LIN} GA 2SREY A
3t dzY6 S@dz OStadz T 2a0FehPgSYALIERAES ISYBNRESERY
1FTHEAOYS OFYNROSs yv2 68068 adilBy20r28 A R2OAOf ¢
ay232 28 1T+t AOyAK OF yNRGlI I &0F1A AYl &a@22S8 Lk
528t 21 dlydz | FT+tAOydz dzvedidyzade {@8 {FittAdyS LI
pozornici) gdje glumac ili glumci izvode pre@®tzd ¢ NI 21 y2S AT OSR0S WA 6y 2 <
t2ak2 3fdZYOrx ANBRAOY2S FAIANBE (+HT1FEAO0GFZ 20 dKOI

LT N} OF @l y2aS &LISOATASYAK o6dzl f 2dz6dz2dz8 A 3t | 420y

LIN}TA €A0F 122A ATNIOF@Fed LMAKAGLE adbyal |

Imaginarmnak y i SNLINB G OA 2t AT YA Of 2SYAK Rz3t Stal x
LTNIYTA 20NITFOF ta2dzRa123 LRyFOFry2l 122A yAadz
Interakcija s drugim glumcima i publikom.

wl KG2aS@A 122A a8 LkR&adl gt 2l 2dz LINBR 3t dzyOF NI T A
YS1AY GNIRAOAZ2YIEYAY T A2a1AY (FTIFEAQGAYF OYAY!
igrati istu vrstu uloga. Takav je glumacigracuz dz &1t I Rdz &+ aUNB3I2 RSTAYA
i26y2 2RNBSSYS 20N} 408 32¢92NF A LRINBIGI® ¢8 d
R2RIFGA 1FNI]1GSNRAGAGYl 20Afas802l (22 yadzad R SRES
generaciju19].

26



hRy2a ATYSSdz AT@2SIF6F A LdzoftA1S Y20S o0AlGA ONI 2 N
Al @2SH6 LINAKGESlF LINARadziyz2ad LdzotAlS A a yaz2y 2a¢
1FTFEAOGdzE FfA yA&add ¢z8z20F88 deYll O 4& 6 zaqusazszaLJt\ﬁ
RN YIFGABF NI ® { RNHAS aiNIXySz dz Y2RSNy2Y yludzNJt)\
6ab6SGONIA TARGOD® LT YSSdz 20S Réj)\zs 1 Nlo@aykpj@gser Yy | f
YSTAY &fdz6l 25OAYL YABW2SbedAyA g2 YayADAKS yRII &R H
& LRf20F28SY 3t dzyrOl dz 2RNBSSy2Y RNHzOGGdzd | 3INB] 2
YAAOGSNR2F Yl 3fdzv6S3S NIRya2S AYIFIES &dz A NBtAIA2]
AaOSO8PAI2NAYA]12 R20l 3t dzYOA &adz 6Sai2 oAfA NRO2Q)
1FTFEAOGdz Ny RAfA LR LIGNRYlFG2Y LXSYaddlr AfA &adz
LINEFSaA2YFEyAK 1T FHEAOYNKESHz BEHANt QAK HNUAMOE A B
LINPAT @2StF6F A LRGOGNROFGS6IF® a2RSNy2 (FiFftAOGST 1228
odzy 0 2@y A1l 122A 1 NBI -{LONKIRAGH ISP dk  LONES yAR(EAAG | RONHIRIPINDIZ|YS
1fFraA6yA[KLGS1ad2ad0

I Gdzyl 6Sy2adz dzf 23S Jfdzyr O aS Y2N} dzOA@eSGA dz agds
GdzYF 6S0A dzf 23dzz It dzY O asS LR@ST1dzeS a 2a20AyLIl Yl
‘12YSM8|~ AYFELF 28 23INI yAD SHYINKOKAT RRY NP RIST & §FNINA
NBEOX aidNT auQS)/A YEFRA f2dol @yAl AftA 2ailF NBStA 2/
fA120A LRLMzG {NIXf2lFX YdzZRNR3I al g2SiyAistkizmdvdia 2 1 NI
1FTFEAOGE T L2 LIz LJNEUIHEVA quop wWtiR28F 3 VYEOAPSI
AYRAGARMZ t ATANFyA2S3 LINAAGdZI Gdzvl 6Sy2dz dztzzllz 7
GNF OAGA Rl R2RI 2dz ag22 2a20yA LIS6IL G adz22AyY fA]12¢C
uteorih 3t dzYS Yz2yadltydadAayl {dFlyAratlr@gai23d 5271 3If dzyl (

Y2RSt X GA2S12Y LINROIIT 2yA LIR6Ayaedz 20t A120F0GA 2
uloga u drugim predstavama. Ova vrsta glume postaggajska pitanja o odnosu glumca i uloge (u kojoj
se mjeri mogu preklapati), koja su i danas predmet raspfE®ha

2.3. Infrastruktura

LT @2SF6A A Lzt A1l TF2SRy2 adzzNSBBdNdz2as 1dzi it 8 ORK,
dzy dzit NJ 12253 adz Rl 2lay2 2R@22Syl LINRBaG2NIY LINE

hRy2a AT YSSdz ROl LRRNHzE2l dzydzil NI LINPAG2NF Y20S8 6
FYFAGSEFGENY LINRP&AG2NI T Ldzof Al dz LR dz]l NHzOy 2 2 |
3t SRFGSt2A NFYaLR2NBSSyA dz { NHA 21 2 LlezNyA“é \
NER2GA ad2tFOF T Lzt A]dzZ NI &L32 NBSSyA19]A & LINBF

YFETEAOGS a8 6Said2 LRoS1d2S a @tlFadadz2y T 3IANFR2Y

LINR Ot 2aGA A él-ﬁeloyazauxz RNHzZS T 3aNIRS AftA 611 @I

u pozomicu za performans. Glumci s N 2dz R2y S{fS 2R@G22A0GA 2R LIz f A

122A 4SS 2Ry2asS yI 3tSRIFIGIStaS@ ySaYSuIy L2 3f SR yI

NI T ROIF2Fly2S AT YSSdz 3t dzY OF A LlzoftA]SonaAftzasS 25 NI

pozornicom namuenjenom plesu. Odatle dolazi ideja 0 pozornici kao mjestu |{/b91}§e 211 A 1

NEtAIA2T YA 1FNIFTGEGSNI Tt SREYy2F (FTFHEAOQG Al 3dzo A2

agreSiz 2R@22Sy 2R LlzmftA1Se ! yS{AY I-T7\8é°[7\Y 11

uvijek se smatra svetimmadatkom[19].

t 21 2Ny AOlF LkRadlresS vyeSadaz2 AtddiesS A TF 3Ifdzy0S A 1

Y208 48 AG02NAGA &alY2 3I202NRY AftA 68088 a0Sy23aNI
af dz6l 2dz Lidzot A || taRukdjehSSpreRstataiodija&ado Primarai, a lsijeBt®d stvarnoj

pozornici potiskuje se u drugi pl§t9]d  %@dzl GF 1 2SSNJ Y20S adzZl NBANI GA A
1T 1FEAOGdz 2Fay2 NIXTfA1dz2S LINRPAaAG2NI T 3fdzyO0S A LN
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Slika30. Pozornica publika

2.4. lzvedba predstave

! 1|-||f)\oy28 dzy2eSdy2adr OSOoAyl LINBRall @l 2S5 dzylt L
1r12 oA &S 26tA120¢fL LJNSQéGI-@‘I-cD t NBOK2t\kéta LI I
6a0SylNA2F AfA RNIYYSO 2R adGNlyS RNIYFGdzZNAF AfA &
dz yS12tAl12 RA2St20F 640Syl AtA 6AYy20L03 2R 122Af
asS ¢S0S d 2d»z7\tzss>8lasu VREZOEZ2® ! | yinitévp,2aNasngeS 1 I 1
ddz Al LINBdzZl St S LINAGSW. LI2SaYSs I NBo6lOA2S A I2@2N

' LINBRE&GEFGA IfdzYyOA 12NRAGS 123ad0AYS A YIals 1228
(NI RAOAZ2YIEYy2Y 2FLIya12Y0 3tdzyYFO &S (NI yAF2NNAN
RNHZOG SAYE A (NI RAOAZE Y I 28BS di A2Yas2 o84 deYFAO  LOSNAELE 3R

dzd2SNI 2A @l 3t dzyl L2 (1 2 La9PScenygrafieSovisi o padteki Ipreoblikoddnj® A 2 Y
LT 2NYyA0OS 1+F12 o06A &S LRaidA3Ifl &AONKI LINBRaGl gSo
LINP&G2NI T a2SRSye2S 24l 2dz ySLINPYA2Sy2SyAs R21 a
I YA2Syel S alryz2 LRI 2NYAOF AftA A LRT2NYyAOI A LN

NEBySalyayz2y AfA MMPRWNSYWSwIYaYRt ROddzt AOGS dzi SYSTt ¢
LI2T 2NYAOFYlF dz 9dzNRPLA® ! LIR6SG1dz adz aS AT NI SA QI

komedija, pastorala), a kasnije za svaku pojedinu predstavu. S vremenom je scenografija plistala t

aft 208yt Rl &dz dzydziit NJ y2S F2NNANI YA LR&S6yA 2R2S
[19].

t NPRdzl OA2F (T FEtAOYAK LINBRadGl @l ySYlI 2SRAyadgSy
1FTFEAOYAK LINBRAGI G RA2 2SS OANBI Rdz@2NBSEYyA2S |}
zajednice. Unutar proizvodnje odnosi mogh 6 A KA 2SN} NKA2a|1A AfA GSYSt
KA2SNIF NKA2&]{| 2[190LINT A 221 yoySh OASOOLE | yANI y2S A Al @2 S

@2Ral0@Pdz NBRIFGStal AfA aidzhAyS (22l Re2Stdz2S dz |
FyalyYofl AfA 3INHzZIS 1222 A&dGA6S LI (Wb dodgotreble za2 SR A
RSGFtfay2Y 122NRAYyFOA2C2Y &aQAK FalLISTFdl LINRBAT @2Ry:
LR2S6SGYATFET y2 yE12y (423 NI¥XTR2o0f2F LINAYIG MWNSdzd AY
DNB 1 A -ANNDIRE@SALIZ GAOFtA adz aGBFNryaS LR2SRAYlIS6YAK
je vrijedilo i za organiziranje igara u srednjovjekovnim gradovima. U Ateni su se svake godine postavljala
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y2@lF R2Stl X R21 &4dz aS dz aNBRy22@2S120yAY 3N} R23}
&S OGN} RAOAZEF dz 2RNBSSy22 Y2SNR ylLadl @Attt dz R@2N
predstava bio odgovoran jedan od dvorjandz 2 32Y &t A6y 2Y 2y 22 RI j19.0y2S3
S renesansom, rastom gradova i promijenjenim pristupom izvedbi, koji je zahtijevao bolju organizaciju,

ylhadlradz TF6SOA aidlftyAK A LINRFSaAz2ylfyAK (FTFEAO
AN} R2OA YA RG2NRGR yAdde t W2XHItSAD 20R N2 Al L&A G HEA OGS vy
Oli2z adz It dzyOA yIR21ylFISAGIEA OANBIAY AT O02NRY 124ai
a8 Y23fA LINAfIFI2RAGA Lzt AOA dz ANBREYA | Uz §28R 2 S

LINBRAGE @ yIF adlrty2 1FI[OOADIRYy ® AR MpHi AW o NBEINENI :
1FT1FEAOYdz INYzLIdzd YI 12 &adz 2y ALMBEGEAACEST 208 G
LINBRAGI @S 122S &dz LINARGE I 6AES LlzofAldz A R20NB T I |
yl LRyl gt2ryasS R2Stl 1 22MIN®Ddzdzo f 2y R2 F¥ENARADERE 2D
YSLINBadGly2 aS LINALFITAGET I mdpd| myGRYI2SOA O3z DRIZNRAIA I
1HTFHEAOYA &dzadrg & 1FIHEtAOy2Y a1dZLAy2Y A 2RNBSS
2ayAQlyaS @SOAK {IFTFHEAOGE a 2R2&YASBYIVR2 Il GKYREIDSK Y
L I YANI y2dz LINPRdzZl OA2S®d wSLISNI2FNI 2S5 FftSHUHAAOAL | YV Y
| Y2SUyA612 @J2RalG@2 LINBRdZ OA2S 320 2008@medaSdelldr@A 2 S 1
It dzY O 28 o0A2 GFe2 122A 28 dz a022AY Nzl Yl RNDI 2
LINAR2YA2SEF A LINANBRI G4S ONBRGS 11T FHEAOGE 2SNJ adz
a glumac je uvelike oblikovao slikiNS Ra G @S y I LR21T 2Ny AOA® Df dzyOA dz
2LISNRA dz YAYA A YFodA A 1FTIFfAOGdz [A8. WI LJ ydz A3INI f A
25. hadl fl | ' YyAYFYyZSl &SIyl dz 1FTIFEAOG
haAyY R2StFidyAll TFRdZOSYAK T dzveSiyAaéldz Al gSR0O dz

Ti su ljudi, iako nisu izravno na pozornici, sastavni dio svake predstave.

Producent] 2y i N2t AN} OA28tA (A28]1 AT BSR6SOFO® hyA 4&dz
LINENI 6dzy 81 A 21 SANRT LINA] dzLX 2FyesS ANBRAGHSI 11 Ay
A LINPO6SS OA28SyS dA F Tadedt dey &3 ByWNG6 LINE Y@DR BE®2 Y dzild
[20].

NeSaaiN: $d2S a4 NBRIGSt28Y dz LINKALINBYA
AL AGHYF1F A &dR®HE dz2S dz LINALINBYA  LINK

Inspiciient2 S Gl 2 122A NI&LERNBESdzeS NIYR ylI LRT2NYyYAOAI &
stvaranja nove predstave te nadzire nesmetano odvijanje predstave. Oni osiguravaju da je pozornica za
2RNBSSydz a0Sydz LR&GI @t 2Sy6utni[g2d. GNRA2SYS A RI &dz ac
Upraviteljdvorane2 R3I2 @2 Nl y 2SS T 2yt 2 RA2 1FTFEAOGlL 122A
LINERIF2S dzf F TyAOF A NITONBGIGIyeS LidzomtAals LR YeS:
3t SRFEAOGEFXET R2REFGYS LINE INIYSS LINREE SIzGUINRIR 300A @S 1A |
da2SRSyels 2yA adz[@p 122A NBSOI @l 2dz LINRPOE SY

¢ SKYyAG61AdzNGSRYAYG Siflal FE AQGAYI 2R3I2P2NI Yy 2SS 11 028§t
252068 1228 2RFOANMz |feddy2 GSKyA612 2&a206te8 |
GSKYA®SNIEPA2A8RYNB BN R AT @SRol AYEF 2R3I2G NI 2dz
atmosferu za izvedbu (ili dio predstave).y O Sy 2 S Ndsighdava @ Silidfelovi pozornice budu

L2 { NAOSYA LIN}I @g2Y NI agasSdzy dz LN} 2 ONAR2SYSsT &
pozornost publike svjetln. Dizajner zvukat G @ NI R206 1 NJ A dzNJ} @y 23 S0OSy 1 @dz
Gr12 A 11 [d0@dz6yS S¥S{1GS

Kostimograf{f NBAN} {1 2a0AYS T LINSRaGFGdz dzd AYlF2dzdA dz 2
predstavu21].b F NI @y 25 12aGAYA GNBot2dz 6AGA A LINF {GAGYA

(0]
L2Yy2 FyltAT AN 308yl NR2: NITR20te8 dz {22SY a$
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Y2AK2OAK dzLddzi b A &1 AOF 12&0dAY23N2H Ako izwidbszegijdva ] NB 2
iposebnuUO YA Yy 1 dzZ FNEI| dNHINRRAZ] OFBKA S dz dzl £ 2dz6 Sy S 24206 S
GF12SSN) 6t A&12 &dzNF Sdz2dz &8 NBRFGSt2SY A LINALINBYL 2
t2 LIRGNBOA AT NI Sdz2dz LISNRI. S LR2&Soy2 LINAEIl I32SSyS A
2.6. Faze stvaranja predstave

t NEBRallI gl 06S 2R LR6SiyS ARS2S R2 AT OSR0S LINRPOA 1
YIELNARE2SR yI Lldzidz R2 dzalLl2SOy2 1 @gNOSy23 LJNEBSlu-C
izraditi scenarij. Na temelju scenarijaSti] 2 Y LINALINBYY S FI 1S LRoNRARYydzi 06S)
28 LRGNBoy2 11 dzéLJeééydz Al @SRodz yI OS LINASESD® t NA
1012 oA Al OSRoI X
LINSYA2SNBE R20NEP

1R R2SSz LJNEGSlfI- dz2y @228 DY
2s |y|t)\|)\NJ GA 20l @t 2SyAr Lkal 2 |

2.6.1. Fazglaniranja iizrade scenarija
{ O 1A ylaltdzzd LI26AyeS ARS22Y (122dz OStAY2 LINByArzcSi
d

ATNIFRAGA LRGLMzy2 y2@A RNIXYaliA GS1ad T+ AT @SRO dzo
YyIEO0S3 NIRIF dz yI NBRYWRING6INI A R2 §R@gz® | LB P&EE Bdz LINK 6 S
a0SyINxne 11 )\EINﬂsz ¢t2 06S 2RNBRAGA tA120S 122A 0S8
2ROA2FGAZ I A LRTIFRAYdz LINA6SE y2Sy TFLESG A NI
Kiuby2 2S 11 fz 20NHz AT gSRodz® t NA2S a@gS3ks NBRIGSE:
Lddzii I LINRPG6AGEFGA aOSylFNxes 11 (2 ONBYS aA NBRFGSC
NERI GSt2a Y208 R206A R2izOR & LINIZ @\iA R Si I di @ ded G181 ad | LID
Gra GS1adGd GNBol2 o0AGA AT OSRSY yI LRIT2NYAOAD t 2y
LX F OAX 2SNJ 2S (2 aragiay y2NXIfy2 1222 dat WA 18 aYid
NA2SOAGAZ Y20A 06SY2 NAR2SOAGA dz adz2NF RyaAa & 3f dzvO

[23].

wWSRIGSt2 A RNIVYIGdz2NBk & OSy IBNAGAIS 5220 S] HR (&G IANRNIS A R
MT® &iG2t2806dz atl @GyA wlkOAYy A az2f A8§NB NBOANI fA 4&dz
@2SOGAKEZ RI LINBRadGl @dz LRadl gar yI LI2T 2NYAOdz yAdl.
Naravro, i dalje ima iznimaka, poput Harolda Pintera (i sam nekada vrlo dobar glumac), Darija Foa ili

DS2NESI . SNYINRI {KIFgl I (22A asS 2SRAy2 (I 12 Y 2
@S Tryrataz2 (IR 28 Lhahzz20i8kalnes) 2528 FBSH2050
L2 dz6yS LINAY2SNB t@pARy23 Aly20Syal ARSel

I 2@¢22 FIIA 2RFOANBY2 A agsS (1ftadyS &daNI RyYA{1S |2
AT NBRIF f2dzRA 1228 LRiIyra2aSy2 AfA Y20SY2 LINALINB
prednost jer radimo s ljudima koje poznajemo, okb K T y I Y2 OiG2 Y20SY2 26851
ARSFEYlF 24826l 11 2RNBSSydz dzf 23dz Y208 o6AGA A 2426
na audicij{22]. Nlje potrebno da se sa tekstom upoznaju na prvoj audiciji, ali svakako na finalnom odabiru,

2SNJ as a1z ylaozfas DA RA 1I12 6S 28 Efazd?(by(dzu&zy
AT 62NHz 3t dzYk OF dz yI 6Sf dz oA JS()I-Z AYFGA NBRIFGST
LINE RdzOSy iz 2a20AG2 dz 2yAY LJN Rall @Yl 1228 adz @
AONKSI YySNRCRII12S aSORRYyIX SAYS A LRel @t 2AQBtyaS dz
sposobnosti pojedincg4].

2.6.2. Fazgripremepredstae

{ dzNBSSYyAY &0SyIFINA2SY A 2RIFEONIYAY 3IfdzYOAYlF LA
fazi potrebno je pripremiti kostime i rekvizite za glumce, odrediti potrebne scenske elemente na pozornici,
ATNIRAGA LI I y2 Q35192 194 dkdL. 3y d I ALINNILANGE2SIA SINSRa G @S L
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'_

RBRNHzG2F ® %l &aO0Sy23aN}FA2dz 6S 4SS LRONAYydz2iA YI 2
6S as G2yalAr YL2adG2N A STALIZ + TF NrageSidz o
dz dza LI2SO0y 2 Al OSRSYZODANNERRAGF AR AR SIWAVEI BRATE Ol
vizijom tekstopisca i redatelja.

{OSy23aNlr FA2l ©@S6 2RI @y2 yAesS al vz

24t
t NI LI FYANI yedzZ yIENF@y2s Y2NI a8 @2RA

auo:
S
2

AlEYlF LRt 2

GA NI 6dzyt
oblika pozornice, te rasvjete, akustike ifhdzd y 2 & GA Ay ( SNI | OA ZOA EBS S dizy 3 fi
INB12 1FTFHEAQGS as LRTYlI@rt2 NHZRAYSY(HS badesSyaisS
ex machina26]. L1 N} T a8 yza)\ Y GSKyAldz dz alt NRBING] 2

212ty2aiiA NBSOI O ¢

2 R

S AYGSNBSyOAc22Y 02320 d Df dzvl
RATIEAO2Y AtA 2S5 Al

S

NI

I OF 2 Al N,ﬁzLﬁNBr’awRYLm 2 Y &z OB
oAf 2 dz &af dzOo A ON] @SyS ftAlGdNBEA2SZ dS| y2S3z20AY LN
LIN g2Y avyiratdz a8 2S6AX OG2 dz mnd aidz2faS6dz R2¢C
Talf yal2 NBySalyay2 (1 FEAOGS dz mpo ad2faSddz LIRa&d

I GSYSfta2A a8 LINBSyaligSy?2 6 Sdidednaidodnvediazielfage dz y |
Mc® {G2f2S06dzz oAt 2SS aOSyaiir ONI2 FfS1aAA0OAf YLl X
trgovima, terasama i u saloninfi26]. Odjeci takve fleksibilnosti scene mogu se vidjeti i danas u lutkarskim
LINBR&GI @FYEFS OG2 yS 6dzRA I comBadia@bartd f dzi 1 I NB G @2 0 f

t2ai22A ¢ 2ay20yAK a0SyalAK NFaLR2NBRI T {FTFfAC
T frontalni
 AaNBRAOY2A o6LRLIzi OAN)J dza1S | NBYy SO
T { NUzOy2 O6A3IN} &8 dz { NdAdz 212 3IftSRIHGStals 1224
9 AadGd2R20yl R23FSkyal yI @GAO0S t21F0A2F o6LJzt ALl

primjer je karneval)
T RAALISNI ANIYyA LINR&G2NI R23FStya2l 6Lzt All as G
planu)[26].

FidSta 68 TFr2aSRy2 al a@z222yY S{ALRY A a0Sy23NI T
Fd a0Sy23aNlrFTArAal @AO0S yiaesS alyz2 FATAG61A StSYS)
A Y23dz 1 | YA 2Suyramen sc@nagrafj@obatim kBja dadagadskim odabirom zna dati
a0SyArA 2y2 1Tyl6SyasS (22dz T KiA2Sgr (S14ad LINBRadil
suradnju redatelja, glumaca, scenarista, dramaturga, scenografa, dizajnera zvuka higtazlado

sudjeluju u predstaviR6].

t 2Lddz0 aO0Sy23INY FAe

S AT o2N ageSitl A T @dAl GAae:
dza Y2SNI gl Y2 LRI 2Ny

2

2y

)2
2aiG 3t SRIGStal ylI 2RNBSSyAr
R26 1 NI2RNBS Sy 2 QNJ\ SYS dz {228y a$§ aoOSyl 2RgA2I &
R22FY NBFfy2a0Aa 231 OG22 a$ R23IFSIE yI LRI 2NYyAO
LINSOAT y2 dzal1flF RAGA & NBI fopriladdsibolienidojinbpredstadey]. It dzy I C

L Yyl {Nradz LIRGNBoy2 2SS 2RFONFGA LINI @S 12aliAYSo
Y2a0AY23aANF FA2F 2SS LINBOfF RdzaA Lildzi 2R RIEGYAK LkR6
1280GAY23INI FTA2S 0AfS ¥Widz YAARS B2 R ¥dziABgzANE 31T NI A
Lali2R20y2 adz 2Y23dzol gFfS> RIF as$S AadAr 3Ftdzyr O LR2
skriveno28lh & AY G(G23F 3% RdzA2 ONBYSyl OSyS yAaadz avyasStsS A
YIE&a1TAO0 AINI IONBYEYRIYNGSP {280 AY23aANF FA2 LINRPOANRCE |
1FTFEAOGSY dz R20A O0FNRB{IF® t2G1 N2 mpd aidz2taSol
NI 81 20A LINBYIl | dziSydAdyAraSyY UaNI2BIAI d2FNIT R2&GAIY | dze
G2Y LBY238A ylY RF LINBREXNDOR| Gz&zR$ (i DHR 882 BNOFR O
LINAY2SNBY LINAG6AZ RI 2RNJ OF@F @GNRA2SYS A 271 NHzOSy 2«
2RFOANI 1280AYF O6A NBIUGATAGLIO GF12SSNJ Y2NI OAGA
tehnikom, a naravno i sa glumcini28].
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2.6.3. Probe

52 1N} 2F 2a8YA0t2Sy &a0SylI NA2Z NITNISSy 1¥g0SviE ac
INBydziA al LINRolFYF TF AT @SRodz LINBRaGEF @Sd bl NI Jy 2
aladl gy A0l LINBRalGl@Sy 1F2 NBidAf GFi 2Rfdzll 1228 ¢
t NA2S LINBS LINRPo6S yI LRT2NYAOA LINBLERZ2NHGI &S ySiz2
6S1adloed 521 6AGFY2S TFLAA&Adz2eSY2 agz22l NI1T YAOf 2!
RN} YS dz yS12tA12 NBGSYAFISP2LN{RY REICSH @dl LARRDS | A
21 A 12 ary (51&0G yA2S aiNMz Gd2NANI Yz Y208 as L
LINEYAZ2SYA AfA 1RAR YRS Ay ABA 2 (& R2y0 NBA 125 & ( N1z G dz
bl LN GAY2 1FfSYRIFENI dz 1 228SY LI FYANIY2 LINRPOS&a @25«
2Rf dz6dz2SY2 RI 6SY2 dz LINB2Y (2SRydz dzORE®Ra ihA &LEINIBS
GNRA A GF12 RIEf2So t NOI @2S006l (NBol[RI oA oO6AGA LI

YFRIE TIFLREYSY2 & G2SRYAY O6AfA RYSOYAYOL NAGY2Y LN
Ll22SRAYS @28506Sd +2RAY2 NIG6dzyl X REFE ylI LINRBOFYIlF ¢
LINBRAGI 8Sd t NA2S LRS6SGYM MR ARZARARE ADHI HNP GF S NR
1FNF{GSNRAGATEFYEF a@23 {INFY{GSNIX® LFE12 avyz2 ylI aly
otvoreni za sugestije koje se pojave tijekom pr¢®2]. Sve dok scena nije u potpunosti gotova, sasvim je
LINAlfFRY2 LINB{ARIFIGA AINIGES GA2S12Y adodNYyS AINB
LINE OSal ad@l Nryal LINSBRalGlFI@Se® YIR 2SS aOS\plekidh 2y 6
[25].

t N2OS&a LINRPoOlF dz@StA1S 20AaAiA 2 @GNBYSydz {22S8S 2S5 ylI
a022AY &adaAadl g2y RNDI @yé L2 L2 NBE adG§OFNradSta2AYl A
LINR dzOGAGA yS12fA]2 uaNSBFYIMBISNB)EuSBYId FVSA K YLINGEE a6 |- LANER
strane, uSABlz aA NBRIGSt2 A LINRPRdzOSYy 901 Y2 3dz LINR dz

N

[25]® ! LINAYyOALMzz 6SGANR G2SRyl oA Boltl o0AGA R2
[25].
blF12y OiG2 TF@NODAY2 LINRPO6S & 3JfdzYOAYEFSI LRINBoyz2 2¢

1 @dz212Y A 2a801tAY GSKYyA61AY StSYSyidAYlF LINBRadGl @8
JfdzYl OF s yI (SKyAdél12e LINRPOAT 2ISRYRGA Yz &INBO dZYON Y|
L2af ea2SRyaS RSiGlIfa2Sod | 2@02Y (NBydzi{dz Y2NI Y2 O0A0A
NEBRIFGSt2aS@l oA 3Jtdzy6S@lL 0o @AT A2l LINBRaGFBS Y2O0RL
Europiov€ S A Yl 2dz LINBRY 240G 2Y23dz0dz2dz0A GAYdz OAOS ONE
kolegamd25].

2.6.4. Izvedba predstave

520fA aY2 R2 2Rfdz6dz2dzS3 GNBydziil X LINEG Ypredstaddb LINB
08T Lzt A1ST AT OBSRSYylL yI Aa&aldA yFE6AYy 112 A LN A
je potrebno popraviti prije premijere, as@&] A LI dz]l f 2dz6 Sy I dz LINBRaill @dz R?2
tNAEAT2Y AT @2SSyel LINBRadlF@S STALA &S LINAL 2dzdze
A LINPRE2dz dzf I T yAOF @50 &dz NI RAE A NRRNHEOAHG Ay FA - LONGAFL
agz222yY S{TALRYZI 122F 06S &S LRONAYydziA Rl R@2NI yl

svoje mjesto u dvorani.

t Ny GAfy2 LIEFYANIY LINRPOS& LINALINBYS R2¢Said 6S R2 d
glumci na pozornici i radnici uz nju. Nakon izvedbe ima smisla evaluirati obavljeni rad, pogotovo ako
imamo planirana ponavijanja izvedbe. Svakaspjy 2 2 RN} SSy I LINBRadl gF yS1}t
NI R (12 o6AaY2 &S agdl 1A Ldzi 2RGOFOAfA dz6AYAOGA Yy
[23].
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Slika31. Faze stvaranja predstave.
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3.RoboA dz 1 I I It AOudz
I LlateSRyesS ONR2SYS ags e
neautonomni i autonomni, ovisnoa A G dzI OA 2 A

Al OAaeStz23 agresSal & NII

A0S LINBRailGl g dz 12
2T A dz LINBRalGl oA !
GAGAY ONBRGIF Yl A dzf 231 Y

3.1. Neautonomniroboti

Neautonomni roboti ne mogu samostalno donositi odluke. Zahtijevaju intervenciju ljudi kako bi radili
AaLINF gy2 AfA Ol2 a4S 2R y2AK 26S1dz2S® hgl AyidaSND
daljinskog upravljanja.

~

311. [ 2dzRA 112 NRoOo2GA dz {FTFEAOldz
t 202R2Y 20Af 2SOl Gly2l mnnd 26f2S8SiyA0S NA2S6A NP
NI 6dzy I Na G @l {@SdzAtAO0Gl dz %I ANBo6dzZ . 22YH YFT A

LINBRA G @dz w! w dz y S Oiime[29]2URdBaMIRURE R UIRURLRNRGIREcAsU ithdli A | O3
ROA2S dzt 23Ss 62@02S1F A NRoz2GlF® /Af2 LINBRAGIF GBS oA
1 NAT dzZkodh MNPO2{2A Y23t A dz6AYyAGA &l ag@z222yY LRodzy2yY |
Hnd® 20dz21F HAHH® S 285 2RNDIYI dz 220 yS12tA12 (F

Slika32. RURURURURURURUR
3.1.2. Lutke roboti

GF12SSNJ LR22F @At A dz L2 Rotakekieldmkaulr T | £ A
YANI %l 1 KF N @I dutkdriZza upravijadjamaFiondtdnag 2 G A
OiSyaS R@A2dz NPo20Ga|AK NUz| dz dz 0 dz
AlFZ LRLHzG GNIRAOA2yIFfy23 YIS A
inladhNfilyuealk§iyis prévija robot U obrazovanju, robotske lutke
k2 NAOGSYS &dz T I A3INryaS dzt 23F dz O12fFYl 2SN 28 F
1 @22 O OyAK RNUzOGOSYAK A RNHAAK @2SOGAYyl @
Vladimir Zakharov (Rusijd) Ay OSy2SNJ 1A6SNYySiAaA1S:E LRIyLrd 28 L
1T FEAOGS  dzii | (LING dX IS2 25t 20A0I1SP2d& 1263+ = dz] £ 2 dz6 dz2 dz
AOSYINRAGFT &O0Sy23INIXTIF A 3Jfl a2 O¢lekiEb-YIKHZY DB PS %f i

4

Z
=
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opremljene naprednom elektronikom, programirana 2% 0§OSNRY @Of I- aidadaz3 -2
aS I NBodz A I202NB & AT @h)Sdy2Y FfdzZARy206dz A LINBOA
YouTube vided31].

L FFaO0AYEFYyhay2Y LINR Y2 S hbastdsteNboR WU dizéjiréhdeSd dpraljanjdl2 o 2 (
marionetama (Austrijaf32]® ¢ 2 aS LRadA0S ayAavylyeaSy LRINBGE 2
dzil LJI2Y20 ROA2dzfRBERSEDE | NE&E | BB tzd dzjnfie@ezitdligeScijekay (G S 3 N.
samostalno dizajniranje lutkarskih predstava i stvaranje novih predstava. Ovaj proboj ima potencijal

NE@2t dzOA2YyANI GA LIf2S fdzi{lI NEGGlF OANByaSY Y23dzmy

YouTube video: Kako KUKA roboti rade kao |utj@8]:

YN} 2SY HnHwu® dz atft ST A2A 285 R2 Ofrchotskog waydigskilitadzO A 2 y
Y 2 NAGT SMEALINA y i | v S f rdbitisSupdsleri da Ligrafljajtiadiciodal@i® iitkama kako
0A &S 26dz0Fft 2@+ dzyaSiliyAé61l F2NXI (22 2S5 dz @St

dzyeSiliy2006dz AYIF 11 OAf2 dzAYyAGA 2S5 LINGANG poktdiayije 2 2 Y

[34].

LentintinStudios[35]8§ Neoz2dGal2 1FTFHEAOGS fdziF 11 dz | NBIF Ga°

ANBRy2S Ol 2f Sakvolvll f 2t 2Si 3 RE 2R 1 NByidzA A &dz dz 6dzRt 24

ONRB2YAY R23|S|ya)\Y| A 2agl a2l fA yI 3INF R Saalldnjend, 32 2 S
)

A
05 LINAYGFy28Y NITYyAK LINBRYSGF A LINPINI YANKHhy2SY

robota je daodigrajucijelu predstavu.

YouTube video: Robot Puppet Thea{8].

3.2. Autonomni roboti

ldzi2zy2YYyA NRO2GA Y23dz 261 @t 2 GA L2al2 o6ST f 2dR:
NEOo2GalA dzaAA&Ll DI 6A3 industijgkigoddii. SO A | dzi2Y20At A A ySTA

3.2.1. Industrijski roboti

Projekt Baxter (UKJ37]2S Ay 2@+ GAQGyl+ AYyAOA2FGA@GE 1221 ylaidze
122A &S 20A6y2 12NR&GA dz AYRdAUGNRA2ATAY 21 NHZOSy2A

I oA Moo A

NEo2Gl 1+F2 Al @2SFH6F3 1FNI{ioMRES|1 2880y RS dze B2 azR 3

WSRyY2 2R ylalylél2ayA2AK LR&GAIYydlF LINR2S{GF . FEG
I I RAGt 2dze dzd SSroj-Haxdetibiti 2lizhe BitiA. U bvtom fjmu robot Baxter preuzima ulogu

3t dzYOF 122A dzZ t2dzR&a1S 3t dzy0S @2806l 1T+ Al GSR
LINEOSGA NRo2iGl 2452S856F2S8Y adoeSliirgy2aidir A 1FN
tehnike] 228 6A Y23t S LINByAreSiAiA .IEGSNROS Sy20ies$ &

YouTube video: Strédjamlet: Biti ili ne bit[38].

0d
J 1
L
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i
Slika33. Baxte [39)].

3.2.2. Humanoidni roboti

YETEFEAOYL 12YLI yk®lkeSs Yeikéihald je intrighBtriu2ptedstaiu pod naslovom
"Uncanny Valley [40]dz 12222 YSO2SNFANGVAR NWEE HAZERREK. Al 02
Y2YOSLIi (122A atz22ix All 20S LINBRadGlI @S dzlt 2dz6 A O

dzLJS 6 Gf 2A @23 f2dzRa123 AT 3IESRIED LIE12 aftA6y2a0 NP
LINBG2SNI yI &aftAéyzald YaDES WA NUzdzagim yHaRadeSNEFe S
620286 yadidovajifendmérN@aat je kao "jezovita dolina", izraz koji su skovali japanski
A&GNF OAQGlI 6A NRoOo2GA1IS® {GSFryYy YIFS3IA A ¢K2Yla aSt
istoimenu predstavu.

YouTube video: Teatro a Mil 2021: Trailer Uncanny VEIRy

ProdukcijaZznanstvenog centra Copernicag t 2f 241 22 dz] f 2dz6dz2S @NXKdzy a
12YLINRYANryA TNF] T LRINBlGlIy2S ag22iK LRT}NB
YAYydziyAY AT @S RO | Pfihc Felzix LiNGdza Crysédl | Mjhaiptazne ladice, iDuhovi
6 SUONIL S ¢ oA WEBT ALBR RdzZl OA2S al RNDS R@IF AfA GNR LR
rade putem naprednih algoritama i koda, koji koriste oblik umjetne inteligencije. Ovi roboti, poznati kao
RoboThespiansopremljeni su autom@ A I A NI yAY LI NBGAYLF A dzyl LINA2SR
261 N} @l 2dz0dz LINAadziy2ad yI LR2T2NYAOA® hR agdz23 LINI
ddz LJzof A1dz AaOAK R20YAK a1 dzLIf4B]l = 2a20A0G2 2yS 2R ¢
YouTube video: Robotic Theatre: All in One Theatre by Engineergd#rts

1S
il =
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Slika34. RoboThespians predstaviPrince Ferrix and Princess Crystal.

Tijekom 2014. godine pokrenut je vrlo zanimljiv interaktivni profdg] 1 I a G dz2RSy G S NI 6 dz
{0Sdz6At AOGdz L2653 {150 ! &1t 2 Lidesnd kbecrafijdnBsebdozd | & U
robotex T FGAY AK LINRPINIYANIGA RI AT @SRdz LJX Sa 11 2

alidzRRSYyiA w2020 ¢KSFONBF R20AtA adz TFRFGF] LINER3

Y2y2t23F3s Al @92SSy2S YISAZ2YyAKT QEPRK2SENAR FRIDS Yy 2 3 N2
AT YSSdz t2dzRA A NRoz2iGlF® ¢2 2S5 LI &dA INaddiuthanadnie G NB 6 :
robota, od milja nazvanih Alberto, Christopher, Denise, Daniel i Amanda. Predstave su bile namijenjene
dz6 SY A O3 Ydz] ty@azd dz2dz0 A dz6 SYyA 1S ONILIASI I 2ay20yS 012t
seminara.

 2d6d S GARS2Y LYALANANI yesd @B SYAll d6Syz2sSy @2
9
( W/
‘fz

Slika35. Nao[47].

{42 3J2RAYI2SNR SiddE@BDEEGRaina Svet A f A Ol dz ditetbblekiaielmie C | 1 dz
A NI 6 dMrvatsBH48P U predstavi suosim ljudskih glumaca koje glume studenti, glumili i roboti
Nao i PepperRad[48] detaljno analizirazahtjeve koje roboti moraju zadovolfi kako bi glumili u
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predstavi (npr. ljuds A AT 3f SRZ y I LINB RY Sizvibna Yhobjiost] adéptiv@ostind @2 S
nestrukturiranu okolinu drugi).

YouTube videcAutonomni roboti kao glumci predstavi R.UR.[49].

Predstava Heddatron Skidmore CollegeaSADa prikazuje ukupno 10 robota napravljenih za ovu
predstavu, od kojih je 5 robota u istaknutim ulogama uz ljudske glumce i 5 malih autonomnih robota koji
a8 {NBddz L2 LRI 2NYyAOA® ! LINBRaAGFOBA NRBO2GAQgAUAYI ¢
glavnu ulogu Hedde u njihovoj produkciji. Humanoidnim robotdafinski upravljaju ljudski operateri

a njihov govorisu unaprijed snimljenePredstava je praizvedena 2006. godine za odraslu publi{u

YouTube video: Heddatrdb1].

My Square Ladyj52], revolucionarnarobot-reality-operax dz] £ 2dz6 Af I 2S5 & dzNJ Ry 2 dz
dz] f 2dz6dz2dzo A It T 0SyA1ST LRSOlI6Ss AT @2SH6S8S3 GSKy,
srpnju 2015. Komische Oper Berlinb 2 S Yoj=6 LINBRaAGF AT I 2SS Fdzizy2Yy23
Myon kaoA | @2 SIR12B T Rdzd aez2y2@ OAf 2 0A2 2Cperdaiprabbth (A .
ATNIRAfTA adz [Fo2NIG2NR2 T A&GN)I OAQly2aS ySdzZNBNROG
unije Artificial Language Evolution on Autonomous Robots. Myon je pjevao i kretao se tijekom izvedbe
0SALINR2ST 2Ny 2 | 2Ydzy A ®heNipe2 zmirhljivoa nitkd aije lkahttoraé Mybhady | 6
backstagea; u@S a2 23+ A&0GNI ROEOKEBAIRRAYV B2 BiRaRaipietalip & &b
& 2N] SaldNRYZI dzZLNI @f 21 GA LRT2NYyAO2Y A 2R3I2GF NF GA

t
|

YouTube video: My Square Lady Komische Oper B&3lin

4

PredstavaRoboth = [ S& @2eél 354 SEGNI 2NRAYIl ANB
I GSKy2t23A2dz dz [ dAlI yySAS YIyGz2yl ¢t
napredna autonomna robota koji moduteraktiratiA & 3If dzY OA Yl A

f 2dzR&12Y 3fdzyOdz RI dz2L2i yl OSydzd 5A2l

partituru i scensko oblikovanj®5].

YouTube video: ROBOM I T I £ A Oy I[56]LINBR&A G| O
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Slika37. Robot u Les voyages extraordinairfs/].

wtT @22 1FTFEtAOYAK LINBRAGI OOrizeHirdeR Hirgshija ¥higurdirek®oracz S 1 |
[Fo2NIG2NR2I T+ AyGaStA3aSyisue NFEeBSaxRdz RYl LRI 3206 .
RSTAYyAOA2dz NRo2GlFE | ANFGF A L&AKAIdNE OSt 28t A a&c
LR GLRY23ydziAK NRO2OGAYF® ! {f2dzwABryaS NRoz2dGlF dz 2
integracija softvera(prethodnim snimanjem sekvenci gesta ljudskog glufd&d), pretprogramiranjei

daljinsko upravijanjgp { I YS AT @OSR6S dzl f 2dz6dz2dz {2YoAyl OAcdz f

LINBR& G @ Y IJa, dalinik 2006.)Ragedakd (2910.)i] || a Sl Y'#2R14K 2 a4 S

Sayonarg60]2S 1 F T FEAOYlF LINBRAGI @I 122k (NIes8 230LINAREA
androidnog robotaGeminoid B RAT F 2y AN} y23 RI Yyl fA1dzeS addr Ny2
androida napozornici,l 22 { NBGA GA2St | f2dzRal 23 3f dzyOl LINBGK2RY
dzl t 2dz6 dz2dz8 A LR I NBGS dalyl 12eA &dz LINPOA2Sya2SyA L
OA LISNF2NXIYyaS FYRNRARI AT 3IESRIES OG2 LINANRBRYAZ2S
2R (8018 02f8ad0A 12Y&yoOrdlyda (N6 Bid2 Y 2aaidzd y Bt d
ulogurobota. X 2S12Y LINBRAGF BSYT FYRNRAR NBOAGANF LIRST A2
Yy NITYAOtalya2aS @ST Iyl dd OA@2G A aYNI® ! LINERdz
Re8@2218 1112 o6A 222 LINI FADYRNIANERID OREF 6 ILBEE dz
LI FGF2NYE Lizi SY 1228 &dz 85 AAGNIOAQGIES G(SKyA(1S 1
21NREl 28 RI 28 20LINREA1S p2 LMOEA1S 0Af2 bLINBY

YouTube video: Androido Human Theatre Sayoféith

U Sayonarif62] NR o620 28 RATIFI2yANIYy RI OG2 28 Y23dxS
a0Sy23aNI FA2dz A I NBiGlFya2Szs It A yea$32 @2)aKbikwhodt 2| y &
(Robovie RB A Yl 2dz {2YAS6lLy AT 3AtSRET | 2SRFY NBoO62dG AYl
f2dzRa12Y 3J2&LRRIFNHzp hoaS adz LINSRall @S dzalLlesSt S il
0A 2R3IZ2GFNITA alLlazoy2adGdAYl NR&AIGIAD YSISUZ t 2aRE |
0SAYNIy2adGA NBoz2dGlX 2yS GF{12SSN) LR{ITdz2dz 1112
robotima. Ljudi imaju tendenciju pripisivafi2 6 2 G A YI SY2 OA2S LJ2 Lidzli Ad2dioWf 2.
AN} yAOdz AT YSSdz 620281 A &aidNR2l & {F#S dz a@SYdzz 2¢
2R f2dRA Yyl NITEABAGS YIGAYEGNT QAPIRy &2 INIax Ql2 |
interakcija[63].

YouTube video: Robot Human Theatre |, Wo[&ét.
Y 2 NA Gab@s|ilei Girtualnih likovay 2 OS &S YFYAFSAGANI GA yIF NITfABA
A R2St2YAGY2 | dzi2y2YyS {(2yiGNRtS R2 ftdziltNBROGDI =
VI LRINBGAYI fedRalz23 GAeStl oddieStRrpwirSNIT (156 i
dzRIF t 2Sy23 f2dzRal123 &ddzR2St2@Fyal s dzl f 2dz6dz2dzoA Yy &
virtualnih likova. Jedan primjer je lIbn Sina Interactive The@sg

39



33. 'Y2aSiyl AyuStAaSyoOact A NRo20OA dz 1!
{ OSLINR &adziiyl dzveSiayl AyidStAaaSyoOaalk o!LO GF12SSN 3
se koristiti za stvaranje ideja za predstavu, cjelovitog scenarija ili plakata za predstavu.

331 331YI 12 dzveSayl AyaGadStaasSyoralt T YAOfal NP

Generatori slika temeljeni na umjetnoj inteligencifnogu stvoriti jedinstvene slike iz tekstualnih opisa.
Y2NAOGSy2aSyY Ff3a2NRGHYF ddNB2y23 dz6Syal 2@0A 3IASYySN

AK dz 2R3I2 JF NIYRAERSE 14 t0AS]1 S twidk XA 1 dz Y20S &S LINR LI &
koji se dogodio sredinom 2040 [66]® b S12fA12 3ISYSNIG2NF GS1adt dz
eksperimenata, besplatnifi2 YSNOA 2| f yAKE | RRAAG S0 dgdli BB B G0 & ¢k 2 ¢
mogu se vidjeti na slici 38. Slike&ul @2 NSy S L2 Y2ER@®7.h LISy ! L 51 f f
Tenton Alstrens,
:
Slika38w2062GA dz 1T FfAQlGdz ASYSNANF YA dzveSiyz2y
332. a23dz fA NRO2GA ylrLAalFGA {1FTFEAOYydz LINBRAG

Roboti bi se mogli programirati dgeneriraju tekst ili ideje za predstavua potencijalno bi se mogli

koristiti kaoLJ2 Y2 8 f 2dzR&a 1 A ¥z WIN2Z2OS¥Idz RRIAYIW 2 & ¢+ 12SSN) 28
dzyeSiyS AyidStAasSyoaas 1+ LAralyasS Lr2SiaesSs Fal0ae
LINE AN YI Y23dz {2NRAGAGA T aG0FNFyaSRTRRNGIT t MEEM (i
yI 122S &a4S GSKyA1S dzraSiyS AyiaStAasSyoiresS o!LO Y
[68][69]:

1 {dzadl gA szeéﬁyS )\yiijAEISy() Y23dz 4SS GNByA!
1HTFEAOD y A LINBRAGE @ + 11 )\Y 4SS Y23dz 1 2NAal
St SYSyl il )\i NI TfABAGAK LJNJSRaueénﬁyéz & Y dZ8Xz\ BIS ¥
asS dz#e2eS0Oo6t GA Yyl &71dzLddz LI2 RI (| {generdati foruple@aunds | NB ;
12Y6AyANIy2Sy StSYSytil LLdzi tAl20Fz 1. L)X Sil

2. Sustavi umjetne inteligencije mogu se koristiti za analiz2 a122S06AK &a0SyIl NA
LINBR&GE SF A LINBREF I yNaPrimiahidxaid v daviers (1236 2hiyaics
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&S GUNBYANIGA Yyl &aildzlddz LR RFGFE1F 2 dzaALIRSOYAY &(
FylFrfAT dz y2@23 a0SylFNAR2F LINBRadl @S A LINBRfF 3l
LINBRaGIF @ 0AGA dzaALIRSOY!l @

3. Sustavi u mjetne mtehgencue mogu se Koristiti za generirbkd@2 SRAY I 6 YA K St SYSy
1+ 11t A Oy SpopulNiBwaazagle@ Si dijaloga. Na primjer, sustav umjetne inteligencije
Y208 &S dz2SO06l GA Yyl &1dzLddz LRRFGE1EF 2LA&LF £ A
1FT1FEAOYydz LINBRAG I @dzd

b2 @GNRA2SRy2 2SS aLRYSydziA RI NBTdzZ AN 2dzoA &a0Sy
strane ljudskih pisaca.

t NEPAf I @GAGA mnnd 20f2SGyAl0dz LRadG22lyal NA2SE6A bN
RNI YdzKb GAY &aidNdHzyal{l AT NITYAK LRRNMHzZ2F T L6
AYyiSt A3SyOareS ASYSNARB&®A bBEOSNI BHZ apzd dalleSyYy & 0SS
premijera prve predstave koju je napisao Al pod nazi¥dmiWhen a Robot Writes a Plag obzirom na

GFrRIF OyeS O2@0AR Y2SNB> f2dzRA &ddz 3t SRIFEf A ahdBoviA 2SN
L2 RIGFE]T RIF 2SS yI LINBRalGl @dr oAf2 alkaSy2 611 mMmynp

34, w2020GA dz 1ITIFHEAOGAYl dz 20N} T 20yS ag
hoNIT 28yA NRo2GA 6Sad2 a8 12NRaiGS dz 012t FYlEX {1
mnogh@2 SOGAYl Hm®d ai2t2S6F® bS1S 2R LINAY2SYyl adz
izravno u izradi scenskih predstava s robotima.

341. YFT FHEAOGS §paniNBkulvndddSd AN bbrazovanju

wkR aYFTFtAOISLINKRIYAINSKDS] t Nl oAyl 2 Y [72] @ INUSIR2 @l(‘)“adfz{@(mg
20Nl T 20 ye2dz NPo20GA1S AydSanNroOracz2zy 1F+ITFEAOGlE dz LI

$280GAYyS LRGNBoYyS d8SYAOAYE wmod ad2tes$sls 112
NI} T YAOf 2 yelS@dz! BAi 2 NN @8 SHXNDE 2 yal = LEFYANIyel 3
LINEINF YANIye2SY NBo2GF 1F+F2 3fdzylOF Y20S$ dzyl LINA2SF

h]1 @ANI 1T FHEAOYS NRoO2GALS dzl f 2dz6dz2S T FLRSEAYy_2lyeS
dz 122S8SY dz6SyAOA LINBYLEFITS A aK@lFol adz AYTF2NNI OA:
ly2Aa0Sgyz2atias LR OA2SaGSYs2 Ali2AY diy ARNIRARX = A NBERY B ¥ | 2.
NJ T dzY A 2 dz “[2)/uélauz dzoS;/)\O)\ LA Odz aO0Sy I Nre T 111
dz6 SYAOA LR26Ayedz ai@F NI GA It dzy0S T LINBRAGEWdz {1 21
AT NI Sdz2dz NBo620GS 2R ydzZ 81 &3 KNRRAIEAZYRAY2 241 dhteddzt NBGO/E28Yy &
ANBRaGEOF (112SSN) Y208 o6AGA 2R LRY206A dz 2022 T
radnim procesima.

{ S dz a90SYdzz AyGiS3aNI Oractk 1ITFHEAO
dz6 SyA1S RI a@gz2eS$S 1ylyeaS A @e2Soi
NI TYAOtalyaS A @2SO0dAyYi@ ONBSSY@I W

dz 26NI 1 201 ye:

ul

AYyS LINRAY2Syzdzdz
20 oJLBROLSKYARER B
)

3.42. Robotsko] T £t AQGS & dz6Sy A OAY! I {¢9!a SRdz] |
t NEOSRSy2 28 RdA20GNI2y2 Aa0GNI OAGly2aS 12NAOGSy2aSY
Plea, Zoomera, RomaiBB T I Ay GSNI} 1 OA2dz & YIf2Y aldaAy2z2yY R2a¢

je trajalo devet tjedana, s jednosatnim sesijain@ 2SS adz 4SS 2RNDIF Gl £ S &adI 1 A
O12tSd LAGNI OAGlI 6A adz yIY2SNI @l tA Fy3alFOANI GA Ra¢
6AfA AINIG61S yI RIfSAYE] 2 dzLINI Ot 2 ARIBSNIH | GRNBZEA M

samo na glasovne naredbe.

Lad NI 8 Sy B &dy6OXABiHES NRo2GA1S A LINRINI YA NI-gh@al LINR
161 dd df § A dzaY2SNI @Ol 2dzo6A AK dz aG@F N} yadz I3t AySyA
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LA&l y2l &a0SylINxald WSRy2 2R (f2dzyAK 1T LI OFyel
Al GSRAQG2a0 a@22AK LINAG6FX 112 YA yIENFGADYdz &0 NHz (
LINE OANB R2S62S ARGB®nafjl 12 0A ali@2NAfA 12KST A

haiAy OG2 adz yl LA &kt A a0SylINA2r R2SOF adz AT NI RAf
T I1t2d2sOA Al GdzRA2S dzl t 2dz6A DLt A &dz T LI OFyeasS F
26S1AQBFy23 S RI- 2 pozaatiz\Ndje oy Bila kodghaiza Bjed proglamdeE Studifa jz

GF12SSNI 2G1TNARfI RI 06A LINAfIFI2RolF LRTYFGS LINRGES Y
t NPINIY 2SS 0A2 dzalleSOly dz ai@IFNryadz AyiSNBal R2S
AYyiSNBa 1TF 1FTIEAOGlSe | 26Sy2 28 Rl adz R2aSOI 685
12NRaGAE L T OG2 06A Y2 Fézdoju dalnjibi prinenaDnstibtskeNdefindfdgije NI Y 2 S

obrazovanju i igifi72].

3.4.3. Robot u obrazovnom igranju uloga

w2020a1S8 tdzi1S 12NR&adsS é“é 1F2 LISRFI2O01A FEFdG T4
2aYA Ot 2SyS 1112 O0AAfLR RNDNI B2 &I @fi2 DAY dzy § Sdetlzdz6 A (1 S
NI T @22 Y20G2NA6| A KkreditRrioshi kol yidleXjece. Napdigha Haterama &/imAutkama
RFEf2AyalA dzZNF gf 2t 2dz {2NRayAOA (12 o0A adzReStz20
kolegamd73].

3.4.4. RoboCup Junior OnStage

w202/ dz2ldJ 28 YSSdzyl NBRYIl Tylyaa@dSyl AyalOAaatirdl
32RA0OYy2AY R23IFSIy2AYl TylyadgdSyaAOar A Syiddd rect ai.
AYRdzaAGNRA2Aa]122d | & @NKdz LIMRdifda@okigraia je REoCGH Juijiod ligar S S d:

C2ldza 2¢S tA3S 2SS SRdzZlFO0A2lTI Nri@z2e iTylyel Al
RNHzOG @SYAK @2SOGAYyl LRLMzi GAYAaA123 NIRF® ! 6SyAOA
OnStage ranije poznat kaoPleg. U kategoriji OnStag§r4] studenti trebaju dizajnirati, izgraditi i
LINEINF YANF GA Fdzi2y2YyS NRo2GS (0SS aldg@2NARAGA  LISNF
LINBRAGI @GS LINAGSIYy2S LINAG6IFZT YIESA2YyAS6ENEBE]lF LINBRAI
AT YSSdh MvBI2RAYM @ { G 1A GAY GNBol NITGAGA ySOG2 y;i
Fdzi2y2YFysS RATF2YANIY A 12YyaiGNHZANIY 2R &GN} yS d
hKNI 0NHz2dz6 S 28 RI NROo2GA YSSFNI ONDBY XAy A OX NISE &
protokollma te da spolaznicimh 1 2 Ydzy A OAN} 2dz LR2Y206dz & SYT 2Nl & ¢A)
OonStageh T ISR0S 0AT GSRoOl  dzOA @2 LING ROnStdg@iASYKIySA 6 /273  dilydi
(prezentacija robota, @ ANJ YI = St ST GUNARGSYy23 RATIF2ylF S omx: 2028\
GARS2 ORSY2yaidGNrOaclk o681 12adAYF ylI NRo2GAYI X
6202 OyaSyeasS {1 2NROGSYyS (SKy2f23A2S53 bivejp:povrabis 1 dzf (i |
informaciju i vrijeme za bolju pripremu druge izvedbe. Mnoge izvedbe u posljednjih nekoliko godina mogu

se besplatno pogledati na https://www.youtube.com/@rcjonstage
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Slika39. RoboCup JuniddnStage] 4§ SI2NA 2 = RNDF g8y 6250l ya$s dz
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ALYLX SYSyGalFOA2F Nro2dGl dz {F1 I

w2020A dz {FT FEAO0Gdz Y23dz AYFGA NITEAG6AGS dzZ 23S:
pozornici, pa do toga da su glavni i jedini glumci u predstavi. Mogu poprimiti humanoidni izgled, izgled
NEo20GalsS NHzl Sz @21 Af poitivii iinegatvi likbve Maguibiti @aljirski 0pendiatr 6 A
AftA Fdziz2y2YyAd | yladl@glidz 6S 0AGA RIy2 RSA&ASG LN
suradnji s mladima ili za mlade gledatelje.

4.1. RURURURURURURURUR
Naslov RURURURURURURURUR

Link na predstavuwww.facebook.com/watch/?v=1136146563592102

Omijer ljudic roboti:

%

samo ljudi samo roboti

RURURURURURURUR

{1 OSGlLY WNREBEE] RNIYS 2ROA2I 2a8 Oz 3ly@IA Oyddz®A A AR 2
1F1F9 &aidNI Oy R23IFSF2 a8 G231 RIEyl R23I2RA2d bl A
28280t 2A0 R21dzYSyidz 122A &40S t2dzRS ATt OS LRGESYy
tekstRURf 20T ANRBY yI 2NAIAYyLEtyA (S140G RNIYS wo! dwl
L2 6dzydzz f 2dzRA OAOS yAiadz avyaStia R21 02t AGA Rl RNHZ
L1121dz0F tA 280A2SA0AGNRODE (6N 2 3y RAS YA OLIF A1 2 EILIA B85 AE
wod! dow al Y2 R2 2RNBSSyYyS aiGNIryAaldS o6iG26yresS pmaodo 3IF
Y12y (S aiGNIyAO0S yAaeS AY o0Af2 R2a0doj@ghastag@ivd G RI

problem kada je drama nestala. U uvodnoj sceni nadzornica dijeli prisutnu publiku na obranu (brani robote
G§ST2Y aw2020A yAddz INAGADGOD A G(GdzOAGSt 2aG02 062 LI d:
publike kroz pred G | @dz 2 G1 NRAGA OlG2 &S T FLINY @2 R23I2RAE2 &
YS8Sdz LR LMz I OA22Y 6AYS a8 &Ly OF gt f 2dzRa I SENY:!
LIN2EAG2NA2dz 3R2S aS 2RAIANI @ 2 & ljudi impju 2abaBuRa Kojojd S @
slave obnovu planeta Zemlje, ali tada se dogoditraged@s&S Ry 62 @2S1 LI 2 2SS YN
L2 1 dzOF @ &S 201 NRGA OG2 asS G26y2 R23I2RAf 2T G172
podijelienenar&y 2SS dz 6A2SY OSY(GNHz adz NPo2UAZT 2Ry2ay?2 dz
A GdzOA(St2a002 AYGSNI{1dGAGy2 a8 1 NBOS {NRT LINRA&LU:
dogodilo. Na kraju radnje, roboti opet uspijevaju u svremmu te dovode do izumiranja ljudske vrste, ali
2@23F Lizil alyY2 {12 O0A dALIRStA dz6AYy|120A0G2 20y 2¢
bl {Nl}2dz ALI 1 ONISL2adz A f2dzRS dz OA@20
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Fotografija predstave

Broj glumaca u predstavil2

Uloga glumacai ovoj predstavi:
a) glume oko robota
b) komuniciraju s robotom
C) prenose robota
d) moraju znati pokrenuti / ugasiti robota
€) moraju znati programirati sastaviti robota
f) glume robote
g) U predstavi nema glumaca

NE 2 1 2 NX QiprBdgtavko N2 6 2 i |

Izgled robota:

a) stroj

b) vozilo

c) OA@2GAyal

d 6202851
Y2NAOGSYA NRo2(A
Link naLINB A T @2 S I/ \fieb strisdico rabibth:

Cijena robota

r-——m——

jeftino skupo

{ £ A 6 Y koji $¢Pnoga Kotistiti umjesto navedenog: ljude koji glume robote u predstavi mogu zamijeniti
YS1A KdzYF y2ARYA NRoO620GA f 2dzR&]ISopBEEIA6AYEGY A KD LINRK Y
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Koraci predstave

1. t NJX sGdnarij

2. lzrada kostima, rekvizita, scenografije, rasvjete

3. Df dzZY OA 262 NUg2NR 1T ©@2S06S 6Adl yal

4. Df dzyOA dz6S a@22 K2RY yl 12y OG2 28 LINAGF 2&YA
agri12 agz2e 3I2@02NI A LRyYyFOlyeaS ylI LT 2NyAOA

5. {AY{NBYAT I OA2F 3JtdzylF OF yI LRT2NYAOAY (IRl ag@d
dio po dio predstave skupa sa svim potrebnim glumcima na pozornici kako bi bili sinkronizirani i
Y23t A 2RNIRAGA OA2Sfdz LINSBRailGlF@dz 1+12 2S5 T 1 YA

Sastavljanje robota
a) robot unaprijed sastavljen
b) potrebno dograditi / ukrasiti robota
C) potrebno sastaviti robota

OpisrobotavAWZ(')?l’ié adz dz VLJN:BIV?é" DA 3¢ dzYAf A fadzlv?ACDA:vT
OLINARY2SN) 48 Y20S @GAR2SGA yI F2G23INFFA2FYF LINBRAI
bFr6Ay (NBGFy2al:-NRo2dl dz LINBRaGI OA

Dijagram kretanja robota-

h6S1TADGEFYA LINRP&G2NI-122A NRo620G Y208 LINA2S06A

Primjer programa za robot-

Y2fAG6AYLF LINPINF YENRIRHYANFry28 2023 NRoO2GHY
a) LINAf I 32SSy2 11 LR6SGYyA]S
b) potrebno znati osnove programiranja
c) potrebno napredno poznavanje programiranja

¢ 12 Y@desirati ovog robota
a) djeca do 7 godina
b) djeca 7¢ 10 godina
c) djeca 11¢ 14 godina
d) mladi 14¢ 20
e) dz6 A GSt 2A
f) profesionalci

Uloga robota
a) kulise
b) dio scenografije
c) rekvizit
d) sporedni lik
e) lik
f) glavnilik

Y2EA6AYLlF AYGSNI10AC2S f2dzRA A NRBoOo2G!
a) roboti sesamostalno gibaju po pozornici, predstava ne ovisi o njihovom gibanju
b) ljudi upravljaju robotima na daljinski
c) Neo20GA &S alyvyzadlfty2 3Aoladz LRT2NyAO2Y3> f 2dzR;
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d Ny Ry2aS NRo2dGlF &dz LINPINI YANIYS dzyl LINA2SRX RAZ
isto vrijeme

e) Neo20GA AYl2dz aSyT 2NB A LINAf I 3IA2SI @l 2dz &S f 2dzR

f) koristi se umjetna inteligencija za upravljanje robotima

g NBo20GS 3IfdzyS f2dzRA 122A asS alyvyz2aidlty2 {NBddz |

¢ SKYAGF NINEl NBo62GLF
haNlyA6Syal 12NAROGSy2l NBo62GF dz LINBRaGI @A

DodatnavrijednosY w2062GA A f 2dzZRA a$S dz LINBRaGF @A NI 1T fA1]dz
102 aiNR2SOAS @S0 adz RATF2yANryA GF12 RI AT 3t SRI

a23d20S yIR2IB82BEELES o6 NBY 2SRy23 KdzYFy2ARy23 NER

Roboti bi mogli biti glumci u predstavi umjesto ljudi koji su glumili robote. Roboti bi mogli biti efekt
AT ySylSSyal dz LR2SRAYAY RA2St 20 YdiieiilMBRaAG gSd | ¢
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42. w2SSYRIy&aliAr LR1t2y
Naslouw2 SSY RI y&1 A LR{1ft2Y

Link na predstavuhttps://www.youtube.com/watch?v=gDq
ICT1kiQ&list=PLHXI1z0zXOImMW3nAlvIG2HHsYpRM12IgXf

Omijer ljudic roboti:

r——m e

samo ljudi Rodendanski poklion samo roboti

{I-g“)éul-v BIEeRBY2R86A0F [2NBYyl AYF NRSSYyRIYy A 2R YIY
NJ-I)/S 26f}\1§¢ hal O y)\aé adaatl aly a ‘[dzLJZ@AYZY 2 ¢
NJ a LJt I-6§¢ al el )fl-EIQ@I- NJ ZC)VI' EJEéQQﬁZ[j]_MﬁB&&JﬁS

GEf?\lQ OSEBS)/)\ L21t2yo

— — ——

LJ2.1 t 2

yiyl- LI21T 2Ny A OA

Slkadlw2 SSYRFyal A
Broj glumaca u predstaviéd

Uloga glumacai ovoj predstavi:
a) glume oko robota
b) komuniciraju s robotom
C) prenose robota
d) moraju znati pokrenuti / ugasiti robota
e) moraju znati programirati / sastaviti robota
f) glume robote
g) u predstavi nema glumaca

48


https://www.youtube.com/watch?v=gDq-ICT1kiQ&list=PLHXIz0zXOImW3nA1vIG2HHsYpRM12lgXf
https://www.youtube.com/watch?v=gDq-ICT1kiQ&list=PLHXIz0zXOImW3nA1vIG2HHsYpRM12lgXf

. NR 2 12 NR QuiprBdgtavikl N2 o6 2 G I

Izgled robota:
a) stroj
b) vozilo
c) OAg2iAyal
d 620251

Y2 NA O & Yeyo SpikecPenie A

Link naLIN2 A T @2 S| /éweb shidhiouzrébbta:https://education.lego.com/erus/products/lege
educationspikeprime-set/45678

Cijenarobot?Y pnn e

%

jeftino Lego Spike Prime skupo

{ £ A 6 VY koji SeEnOdRI Kokistiti umjesto navedenog: Fischertechnik

Koraci predstave
1. havyAaAotaSyl 28 NYRy2a2l LINBRaGl@S (22 aS 2R@OA2
2. bFLAALFIYLF 2SS LINAGI
3. Odabran je roboprikladan za predstavu
2.t NBYI LINAG6A 28 NIaLmhraly RA2FfE23 ATYSSdz 3t dzvl
3. Df dzYyOA &dz YIdzoAfA GS1ad
4. hRNBSSyS adz LJQTAC)ABS A INBGLy2S yF LT 2NYAOA
5. w2020 28 aladlgtaSyx | 11 {NBiGlyaS NI gy2 ylI I
trebalo pokrenuti pritiskom na tipke programabilnog modula robota

6. Sinkronizirani su glumci i robot

Sastavljanje robota
a) robot unaprijed sastavljen
b) potrebno dograditi / ukrasiti robota
C) potrebno sastaviti robota

Opis robotfy w2620 2SS @StA6AYS on E wn OYZI AYl n (20
{radlr@gtaSy 28 2R [S32 StSYSylLdlF (122A Ydz RIadz Al
AYlE a022S@ONBRYy2 tA0S A 26A 1228 6AYyS R@I LINRANI Y
br6Ay 1NBGFYy2FYNwBERl aSLWNBREUAQDHz {dziA2A A yAeS
3t dzyYS NRRAGStE2S LINBdZ AYlFa2dz NRo2dGl 2R 3f dzyOlF LINR|
5250226A0F 3Jb dzZl t2dz6dz2S> LR|INBOS GAKRF SENA A YR @ NI
Y23dzodzd w2020l &LJzO0GF yIF LR A 2y aS {NB6S LINI @2

Dijagram kretanjarobot¥ bl 126 S 1 dz LINBRall @S NRoz2id 2SS avesSo
A LINBRI2dz Re2S@226A0A® hyl adz22ix tA2SOAY 0212Y 21
L2 { NBYyS daANIF SSyA LINRINI Y (S Ithoperhddzépiijed i igldzi izIkdtiid > NP
u lijevu stranu.
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https://education.lego.com/en-us/products/lego-education-spike-prime-set/45678
https://education.lego.com/en-us/products/lego-education-spike-prime-set/45678

Slika42. Dijagram kretanja robota u predstawi2 SSy RF y a1 A L1t 2y
h6S1AGHYA LINPAG2NIDE@XB0MB 020 Y208 LINA2SEA
Primjer programa zarob 1 2 NA OGSy 2SS RSY2 LINPINIY & NRo620l

Y2EAG6AY L LINPINF YONBRBIRHYAMNIFYy2S 2023 NRoOo2GI Y
a) LINAf I 32SSy2 11 LR6SGYyA1S
b) potrebno znati osnove programiranja
C) potrebno napredno poznavanje programiranja

¢12 Y20S LINPINI:YANIGA 2023 NRoOo2GI
a) djecado 7 godina
b) djeca 7¢ 10 godina
c) djeca 11¢ 14 godina
d) mladi 14¢ 20
e) dz6 A 1St 2A
f) profesionalci

Uloga robota
a) kulise
b) dio scenografije
c) rekvizit
d) sporedni lik
e) lik
f) glavnilik

Y2TA6AYl AYGSNI{1O0A2S f2dzRA A NRoz2dGl
a) roboti se samostalno gibaju po pozornici, predstava ne ovisi 0 njihovom gibanju
b) ljudi upravljaju robotima na daljinski
c) roboti se samostalno gibajw2 T 2 Ny A O2Y 3> f 2dzRA &S LINAf I 32SI| @I 2
d NI Ry2aS NBo2GlF &dz LINPINI YANIYS dzyl LINA2SRI RA2:
isto vrijeme
e) N2o20GA AYla2dz aSyl 2NB8 A LINAfI3I2SI @l 2dz a8 f 2dzR.
f) koristi se umjetna inteligencija za upravljanje robotima
g) N2o20GS 3t dzyS fa2dzRA (22A aS alvyzallty2 {NBOdz |
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¢CSKYAGS6FNY THS DIPORKYAG6FNI 2S5 LIR2GNBo6lFY 1112 06A LR1NB
dz6 Ay AGA ®

haNIyAsSyal (12NAOIBSYy&RoRRO2EF N&f LINE @gbed lvidfeti uSy A
predstavi.

Dodatna vrijednosyY | 2@22 2SS LINBRalul @A Neo2G 2SS admeSiid
LR21f2y® hyl vyl 3tFOFI@F RIFI NRo2G Y2NI} O0A0GA dz Y2 3dx
NREOo2GA Y2RdzZ I NYA A RI 2 f2diRA)] 2@0 A NB2 RIA DY 2 a iJa LI&
YSSdz LWzt A12Y LINBRailGl gSo

— N

a23d20S yIR2@ANd RFES2S Y23dz6S yIFR2ANI RAGA & R2RFGY
L2 @S6FtFX | Y23dzeS 3+ 28 LRGS6IFIGA A & R2RIGYyAY O
2S Y2RAFAOANIGA aO0OSyIFINR2 (12 0A NRoOo2G OAOS o0AZ2
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43. w2020 o6Aadl

Naslouw2 020G 6A&aGl 6

Link na predstavuhttps://www.youtube.com/watch?v=
rR50_hHaYM&Iist=PLHX1z0zXOImW3nAlvIG2HHsYpRM12|gXf&index=2

Omijer ljudic roboti:

r———i———€s€m————ml

samo ljudi Robot Cistac samo roboti

{1 OSiGlY ®BSER@PENR R2S0S O6iUNR aS&a0NB A o6NI GO fSOS
' d20dz dzf FT A YF21F A 1dZRA AK 2SNJ yAadz LI2ALINBYAT'
L1221 23S 20F 122A R2SOA dall debeldok¥éba helb&@le Sospiedliera. D& 1 |
yS@2ta12 dzaidladz A LR6ydz aLINBYFGAZ ({FRIF &S O0N} G F
2SRyl 2R &aSadFkNI 3+ LINBYIFfFT A dz 1 dzirdg2idkdlici. Rob@tlk RA
aS yS12 ONR2SYS [NBOS ylLINA2SR ylijNle L2 LINR&ad2!
aS® 52SO0F 4SS dd ySYANB 2SNJ 2S NBo2iddz LINITYLE oGS
sobe. Uskoro dolaze rodi@lA A ONJ 8 2dz R2SOA Y20AGSES 1023 20|
R212ftA6FNAGA D

SI|ka44 Lego Sp|ke Prime robbtl LJNJS Raldl @dz w2020 6Aall 6
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https://www.youtube.com/watch?v=-rR5o_hHaYM&list=PLHXIz0zXOImW3nA1vIG2HHsYpRM12lgXf&index=2
https://www.youtube.com/watch?v=-rR5o_hHaYM&list=PLHXIz0zXOImW3nA1vIG2HHsYpRM12lgXf&index=2

Broj glumaca u predstavi6

Uloga glumacai ovoj predstavi:
a) glume oko robota
b) komuniciraju s robotom
C) prenose robota
d) moraju znati pokrenuti / ugasiti robota
€) moraju znati programirati / sastaviti robota
f) glume robote
g) u predstavi nema glumaca

. NR 2 | 2NX QiprBdgtavkl NRB 6 2 { |

Izgled robota:
a) stroj
b) vozilo
c) OAg2iGAyel
d 620251

Y 2 NA O § yeyo SpiRePenie A

Link naLIN2 A T @2 S| /éweb shidhiouzrébbta:https://education.lego.com/erus/products/lege
educationspikeprime-set/45678

CijenarobotsY pnn e

r———\ e—_—_—_—m

jeftino Lego Spike Prime skupo

{ £ A 6V koji $eBnodh Kokistiti umjesto navedenog: Fischertechnik

Koraci predstave
1. hayAaAoteaSyl 2SS NIYRye2l LINBRadl @S
2. b LAALIYlF 2SS LINAGI
3. Odabran je robot prikladan za predstavu
4. t NBYF LINAS6A 28 NIaLmhAaly RA2lFt23 ATYSSdz 3t dzylh
5. Df dzyOA adz yldzAft A (S1ad
6. hRNBSSyYyS &dz LRTAOA2S A INBiGly2aS yI L1 2NYAOA
7. Robot je sastavljen i programiran
8. Sinkronizirani su glumci i robot

Sastavljanje robota
a) robot unaprijed sastavljen
b) potrebno dograditi / ukrasiti robota
C) potrebno sastaviti robota

OpisrobotaY w2020 28 OSKWIE AN S| aiint & o21R QYZ2AK R@GI LRI
Y208 {NBGFGA yIFILINA2SR A yFGNFr3I A aI1NBGFIGA tA2SO
2RNBSSYAK Y202NI ® bl LINA2SR AYlF AYLINE A IlLJaMavigs f 2 L
28 2R [S32 StSYSylLidl 122A Ydz RIFa2dz AT 3f SR NIfAC
LINEANF YFOAETYl [95 Y2RdzZ X | A 3Ifl @+ &S NRoz2idl YA
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https://education.lego.com/en-us/products/lego-education-spike-prime-set/45678
https://education.lego.com/en-us/products/lego-education-spike-prime-set/45678

4

bl 6Ay (NBOFyal :RoBobse ndlazi dzkutijiildjenadljivi- udkadru. Kako je robot u obliku
2T Af LT 1NB6S agl Nl T2Rh2 NERODSY R LIBMRIEDORI 2 LI GAOS
dzZl f 2dz6dz2dz NRo 2l Lidzi SY 3dzyol yIAAINRYE NLINK D3 22y
dz6 A GF @F LINRPINIYS A LRINBOS AKP LAJf2dz6Sy23 NRBO 2
kadru

Dijagram kretanjarobot¥ bt L2 6 S0 1 dz LINBRE U Bkadbapro B8 SBL 28X DO
Al 1dziacS S avyeSoOil ylI aANBRAydz LRT 2NYAOS dz LINIDA
A 3t @dz A (@lkedBopes dzd § 22 OFRF G SKY A S NI dz6 A G LINE I NI

YIEGNI 35 LI2RAOS A & Lldz(Slikh45ck Rakdn toda BSzawstaviiasi gasilRBDIsvetlae |y
¢CSKYAGENI dz6AGE S RNHZAA LINBINIY yI NBo62GFd w262
aS1dzyRSzZ TldaAadr@gtel &aS%I LIRRAOS 2L GAOSE &LIz00 !
Adl1tad6dz2S® Df dzyOA &LINBY| 2@tkas)o 2 G dz 1 dziAadz AT 1

Slika45. Dijagram kretanja robota u predstawi2 6 2 (1 & @S &A &dil2&A 2R 6 SGANRK |
h6S1ADEYA LINRA&G2NII50x@Xx150dM0 2 G Y2 0SS LINA2S6 A
Primjer programa za robot

t NEINJ YalA | 2HWetahje robatd dedijeds ¥ 8 85 35 LI RAT I y &8njeina & LIzO
Slika46. Programski kod za otkazivanje robota zbog praznih baterija danSékad 7.
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b when program starts

Dv  ligtup OC~ P when program starts

repeat @
@ set movement motorsto F+B »

start moving T =

move T = for o seconds v

start moving |, -

move J, « for o seconds v

Slika46.t N2 INI Y&1A 12R 11 a6ArA088yass

when program starts
D lightup o« ww
set movementmotorsto F+B «
start moving T =
move T e for e seconds «

Cw statmotor ) w

D « | light up

@ set movement motors io  E+A

@ start moving | =
@ move J,, w for o rotations =

Slikad47. Programski kod za otkazivanje robota zbog praznih baterija.

Y2EAG6AY L LINPINF YONBRIRHYAMNIFy2S 2023 NRBoO2GI Y
a) LINAf I 32SSy2 11 LR6SGYyATS
b) potrebno znati osnove programiranja
c) potrebno napredno poznavanjgogramiranja
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¢12 Y20S LINPINI:YANIGA 2023 NRoz2Gl!
a) djeca do 7 godina
b) djeca 7¢ 10 godina
¢) djeca 11¢ 14 godina
d) mladi 14¢ 20
e) dz6 A 1St 2A
f) profesionalci

Uloga robota
a) kulise
b) dio scenografije
c) rekvizit
d) sporedni lik
e) lik
f) glavnilik

Y2T A6AY Il AyrdbStdl 1 OA2S f 2dzRA A
a) roboti se samostalno gibaju po pozornici, predstava ne ovisi 0 njihovom gibanju
b) ljudi upravljaju robotima na daljinski
c) Neo20GA &S alyvyzadlfty2 3Aol2dz LRT 2NyAO02Y3 f 2dzR;
d N Rya2S NRo62iGl adz LINPAINI YANIYS dzyl LINA2SRZ RA2!
isto vrijeme
e) Neo20GA AYl2dz aSyT 2NB A LINAf Il 3IA2SI @ 2dz &S f 2dzR
f) koristi se umjetna inteligencija za upravljanje robotima
g NPo20GS 3IfdzyS f2dzRA 122A asS alrvyz2adlfy2 {NBddz |

=~ v
- =

Y A NY 151 NPOSGKYASGENI 28 LRGINBolyYy 1+F12 06A 06SOA
f A S y

6 I
GAGS LINRPINIYS yI NRo62Gdz L2 I NBGlF2 3t T 0dz

z o

L

J 1 2 NR& O (i:SGjbanje robdtacpd pozornidr je LrékabvRoanédredvidljivo s

I aS {NB6S LINB{12 20LIRIFTF A LILANI {2
2R

[
Jk
baterije.

(0p))
;U(<
QY]

S dz LIRAINBOYy2Y aYa2SNHz dz GNBydzii dz ]

N N S
- O
K25
D o>
D < O

Qi >+

Dodatna vrijednost U ovoj je predstavi robot subjekt radnje jer ga djeca koristdli2oY 2 0 YA 1 | dz 6 A
42082 OG2 R2RIFGy2 LIRLMzZ FNARTANF NRoO62GA1dz YSSdz LM
20l gt 2 ya2dz {dool yalAK LRat20 o

4 A

az23dz6S ylIrR2aB&F8S 2SS dzyl LINA2SRAGA LINBINI YS Fq
2Ry2ay2> Y23dz6S 2S LINBYASSYAUA StSYSydS A dzyeSa
mogao odgurati otpad na jednu hrpu.
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4.4. Dron napada
Naslov Dron napada

Link na predstavu

https://www.youtube.com/watch?v=fUcl64b4qZk&list=PLHXIz0zXOImW3nAlvIG2HHsYpRM12lgXf&inde
x=3

Omijer ljudic roboti

r—m—-—s—m——§——mml

samo ljudi Dron napada samo roboti

{1 OSGIY NRKRYVEGAGEIEEA RNRBY 122SYdz 285 T FRIFSI dANRIT A
122A YANY2 K2RA dzf AO2 'S YR Z]1 22 AR Y1212 YINIRAIE ¢ NBAE AN
napada neprijateljskih robota.

Fotografija predstave

Slika48. Dronnapada na pozornici
Broj glumaca u predstavil

Uloga glumacal ovoj predstavi:
a) glume oko robota
b) komuniciraju s robotom
C) prenose robota
d) moraju znati pokrenuti / ugasiti robota
h) moraju znati programirati / sastaviti robota
i) glume robote
j) u predstavi nema glumaca

. NR2 12 NX QipBdgtavk2 N2 6 2 G |
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https://www.youtube.com/watch?v=fUcl64b4gZk&list=PLHXIz0zXOImW3nA1vIG2HHsYpRM12lgXf&index=3
https://www.youtube.com/watch?v=fUcl64b4gZk&list=PLHXIz0zXOImW3nA1vIG2HHsYpRM12lgXf&index=3

Izgled robota:

a) stroj

b) Yozilo

c) OAg2GAayel

d 620251
Y 2 NA O S drén DUiFella? DIARoboMaster S1
Link naLINE A T @obddal/ deb stranicu robota:
www.ryzerobotics.com/tello

https://www.dji.com/hr/robomastersl

Cilenarobot’yY S5WA ¢Sff2 MHAN €X 5WA w2o2aladSN{m ppn ¢

M

jeftinoDJi Tello skupo
jeftino DJi RoboMaster S1 skupo

{ £ A 6y Akoji N@ndoguilkaristiti umjesto navedenog: bilo koji dron, npr. DJi Tyze Tech Tello, Parrot
Mambo, CoDrone i drugih

Koraci predstave

1. h & Yjan@jeLINFORNB Y Yy I LI Rl L2t A Ol 2-@hkXkoji deuttazivai®dnayY dz R 2
aLl OF g LRt AOF20I0V

2. Odabani suprikladni robdi za predstavu

3. haYAOI=2Ry2 & altlaltA NRo2G>X 2Ry2ay2 a (122S al

4. S obzirom na to da u predstavi nije bilo teksta, ideja je bila da glumac gestikuliranjem i govorom
tjela2 R3At dzYA NI Ryadzd LaG2@NBYSy2 R@GIF GSKyAs6l N R
3SaiGSs I GSKYAGEFNR dzLNY @gf 2 y2aS NBO2GAYLE LINBY!I

5.0 yS12tA12 LR1dOFa2F aAY{INRBYATANI YA &dz 3f dzYy OA

Sastavljanje robota
a) robot unaprijed sastavljen
b) potrebno dograditi / ukrasiti robota
C) potrebno sastaviti robota

Opis robota RoboMaster S1 je robot oblika tenka, visinel39¢ OY &l G6SGANR 1201 61
APSAYSSNYA 62Y23dz5F @ NRo620dz {NBllyaS dz a@AY ayYse
1dzaAt A0Sd bl aJflFAda yI R2PRRB] aB2Fdzt 1 2NAEZAE Y2086
slike s robota. Robota se upravlja putem aplikacije na mobitelu.

WA ¢Sff2 2SS LINPINIYANI2APA RNRBY a4 6SOANR LIR23I2Y3
aplikacije na mobitelu. S prednje strane ima kameru kroz koju se u aplikaciji vidi pogled (Point of View)
NEo20GlF® 5NRY 2S5 {F {d2 S.OND IMNIavas|S2 d INR]INEF AYWAAND {GO\NJ G O K
dz6 AYAGA | dzi2y2YYAY®

bl 6AY 1N£u|yalYNnbzueoézﬂLJuzBEmﬁRéﬁl-éfé YAGA Z2SRIY
JfdzYF O LINRE T A NERAYA 1FRNI} X dz 1 F RIFNJ dzf Hijevde A RN
aGNIYS dz {FRFENJ dztlTA NEo620G dz 20fAldz Syl (22A 3
pod.
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https://www.dji.com/hr/robomaster-s1

Dijagram kretanja robot¥ w2 o62al aiGSNJ {wm LRadl gt 2SSy 2SS a fAaSs¢
LINBRaGI @AY 2Ry2ay2 R20F2 & AadS adNlIyS 112 A 2y
AYlE a0SaYe2aSNyA Lk3A2y OG2 Ydz 2Y23d0dz2SNIRY &S0 6 NE §
Y208 3+ a8 21 NF1TAOSNATANIGA 112 aRz2alRyz23 12YIl N

Slika49. Dijagram kretanja robota u predstavi Droapada

h6S1ADEYA LINEAEG 2 NIDJITedron$E0& 300 cmy RICR®boMAsHEr&S 5500 x 500 cm

Primjer programa za robot

f

”S:I'ika50. Upravljanje robotom DJi RoboMaster.
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Slika51. Upravljanje dronom Tello.

Y2fAG6AYLF LINPINF YENRIRHYANYry28 2023 NRoO2GHY

a)
b)

LINAE | 32S8Sy2 T LR6SGYALS
potrebno znati osnove programiranja
potrebno napredno poznavanje programiranja

Y20S LINBINI:YANI GA 2¢23 NBG62G!I
djeca do 7 godina
djeca 7¢ 10 godina
djeca 11¢ 14 godina
mladi 14¢ 20
dz6 A 1St 2A
profesionalci

Uloga robota

kulise

dio scenografije
rekvizit
sporedni lik

lik

glavnilik

Y2EAG6AYl AYyGSNI10A2S t2dRA A NBG62GL

roboti se samostalno gibaju po pozornici, predstava ne ovisi o njihovom gibanju

ljudi upravljaju robotima nadaljinski

NREO2GA &S alryvyzadlty2 3A0la2dz LT 2NYyAO2Y3 f 2dzR;
NI} Ry2aS NRo2dGl &ddz LINPINF YANIYS dzyl LINA2SRX RAZ2
isto vrijeme

NREO2GA AYlI2dz aSyT2NB A LINAfIF3I2St @l 2dz &S f 2dzR;
koristi se umjetna inteligencija za upravljanje robotima

NREo2GS 3IfdzyS f2dzRA 1 22A a$S alvz2adadlrty2 ({NBOdz |

¢CSKYAGENY 15 NRPW@WRAGNBOoyYl adz RO GSKyYAG6FNF 122A RIf
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haNIyA6Sy2alk 1 2NX O Sabarom nd® da2oba robata neiheft BedididabidNI #af 2 | 6

dzLINJ @f 21 y2S NRo202Y OLINAY2SNROS 22e8aiGA0] 0 dzLINT

R20AGA G26y2 OStaSyz2z ({NBiGyaS NeRoz2idl® ¢l 12SSNE RN
I.

023

yS R2fITA ol O LINBIALONE (R2f SININIYOF @S oy DI H aly@yw2 dzi 2 S
Dodatna vrijednosyY t 2y S1S NBLISGAGAGBYS dzZf 23S NRo2iddz yS LINE
12yTAaiGSyldyAad { 20T ANRY yI NITEAGAGS ONBRGS NRO2
samim time zaviriti u svijet robotike.

S YyIR2END RYyESe2S
I N

GF12SSN) Y23dz8S yIFR23INI RAGA
J OFra2alk 6NBOAY2 ageSitz2 A

ay SFSTOA Yyl RNERYdz0d
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4. 5. Pauciitenk
Naslov Pauci i tenk
Link na predstavu

https://www.youtube.com/watch?v=3mA38pu5paMé&list=PLHXIz0zXOIMW3nAlvIG2HHsYpRM12IgXf&i
ndex=4

Omijer ljudic roboti:

samo ljudi Pauci i tenk samo roboti

{1 OSGLF Y NIBRYAS y2SyA LINRa2l iSta2A 21dzLIAf A adz 4S8 1
YI LI RF2dz RAF LRYFKYAGFIEElF NRoz2dail o0A8FX AT 3IfSR2Y
dolazi patrolnirobeli Sy 1= 122A @S0 IAPRAFR YY¥I a8 2 OF A NISOY NK K

Fotografija predstave

Slika53. Robot STEMI.

Broj glumaca u predstavi

62


https://www.youtube.com/watch?v=3mA38pu5paM&list=PLHXIz0zXOImW3nA1vIG2HHsYpRM12lgXf&index=4
https://www.youtube.com/watch?v=3mA38pu5paM&list=PLHXIz0zXOImW3nA1vIG2HHsYpRM12lgXf&index=4

Uloga glumacai ovoj predstavi:
a) glume oko robota
b) komuniciraju s robotom
C) prenose robota
d) moraju znati pokrenuti / ugasiti robota
€) moraju znati programirati / sastaviti robota
f) glume robote
g) U predstavi nema glumaca

. NR 2 | 2NX QiprBdgtavk3 NRB 6 2 { |

Izgledrobota:

a) stroj

b) vozilo

c) OAg2iAayal

d 620251
Y 2 NA O S $TEMINERxadi rabot, DJi RoboMaster S1
Link naLINE A T @2 S I/ \deb strbidico rdhiota:
stemi.education/solutions/stemhexapod/

www.dji.com/hr/robomastersl

CilenarobotrY { ¢9alL | SEIFIL)2R onneX 5WA w2o2al d8GdSNJ{m pp

r——-; —-———_—~——l

jeftino STEMI skupo

jeftino DJi RoboMaster S1 skupo

{ E A 6V Xoji SeEEmbdl koxistiti umjes}o navedenog: LynxmotieHex roboti umjesto STEMI, vlastito

AT NFSSYyA NRoO2GA AT [S32 {LA1S tNAYS AftA CAaOKSNJI

Koraci predstave

1. Odabrani su roboti

2. havyaoteSyl 28 LINAGLE | addtmaaS Y20S Al @S
3. 623 FATAG61AK 2aANIrYyA6Syar NRoz2idl 2RI

se kretati po pozornici

4 t NBdzd SGS adz 2R3I2JI NI 2dz5 S
5. Df dzYOA &dz dz#2S06F t A LI N
6. Sinkronizirai su pokreti glumaca i robota

c
>
QX

Q1
>+

FLX ALFOA2S {2
BisS A 3202NJ

Sastavljanje robota
a) robot unaprijed sastavljen
b) potrebno dograditi / ukrasiti robota
c) potrebno sastaviti robota

Opis robota RoboMaster S1 je robot oblika tenka, visinel39¢ OY &1 6SGANR {1201 61
AaPSaY2SNYA 62Y23dz0F @ NRo2Gdz {NBillyaS dz a@AY ayYe
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https://stemi.education/solutions/stemi-hexapod/

1dz3t A0S® bl a3dtFGAda yI (12222 a8 yrtlTA G2LE yI I
slike s robota. Robota se upravlja putem aplikacije na mobitelu.

{¢9alL | SEFLRR 28 NRo2G 122A Al 3t SR2Y ylLtAb
2SS 212 wmn OSYyUGAYSOFNY A dzZLNY @gf 21 asS LR2Y29
robota na mjestu, promjenu boje LED lampica unutagaje&kao i upravljanje njegovim pokretima.

A LI dz]
dz LINA L

NB G |y 2| : Zhdg braing kretasija STESI Riéxapbddidbota bilo ih je potrebno staviti
1FRNHzE yb &FY NHz {FRNX® w2o2al adSNJ {
N} A 681F2 RIF &8 {¢9al | SEMasiRluNBEO 2 (A

Dijagram kretanja robot¥ t t F @S G261 S
ONDSy22 (261A% LINA 6SYdz
se tada gase.

R <,

I aft AOA LINBRall of 21 2dz
A w2o02alaidsSNI {m ol St Syl

~-C B
/’» & ﬁ) e\.&s
* bt

L o

Slika54. Dijagram kretanja robota u predstavauci i tenk

h6S1ADI YA LINE &G 2 NI STEVE Hexapd 800 i 300 cnORbboMasleraS $ 500 x 500 cm

Primjer programa za robot

i
o9
| N ’

Y A

’

Slikab5. Upravljanje robotom STEMI.

64



Y2EAG6AY L LINPINF YONBRBIRHYAMNIFYy2S 2023 NRBoOo2GI Y
a) LINAf I 32SSy2 11 LR6SGYyA1S
b) potrebno znati osnove programiranja
C) potrebno napredno poznavanje programiranja

¢12 Y208 LINPINI:YANI GA 2023 NRoz2il!
a) djeca do 7 godina
b) djeca 7¢ 10 godina
c) djeca 11¢ 14godina
d) mladi 14¢ 20
e) dz6 A 1St 2A
f) profesionalci

Uloga robota
a) kulise
b) dio scenografije
c) rekvizit
d) sporedni lik
e) lik
f) glavnilik

Y2TAGAYl AYGSNI{1OAC2S f2dzRA A NRoz2dGl
a) roboti se samostalno gibaju po pozornici, predstava ne ovisi 0 njihovom gibanju
b) ljudi upravljaju robotima na daljinski
c) Neo2GA &S8 alyvyzadlfty2 3Aodl 2dz LRT 2NyAO2YS f 2dzR
d Ny Ry2aS NRo2dGlF &dz LINPINI YANIYS dzyl LINA2SRXZ RAZ2
isto vrijeme
e) N2o2GA AYladz aSyl 2NB8 A LINAfI3I2SI gl 2dz a8 f 2dzR!
f) koristi se umjetna inteligencija za upravljanje robotima
g NBo20GS 3IfdzyS f2dzRA 122A asS alrvyz2adlfty2 {NBddz |

CSKYASFENNYT BFRRORGIRGI 123 NRo2iGl LIRGNBoy2z2 2S5 LINB
L2 Y206dz y2S dzLNI) @f 21 GA NRoz2d2Y®

haNI yA6sSyal | 2NX O BpfavljanjeNSEFEME hiexapodzoboiia poinald j@rfespretno,
23 633F 28 yeaKk2¢@2 [NBilyaS L2 LRI 2NVAOA ONBYS
alFGAGA yI 2R3I20I NI 2dBSt A BRAZOI 2® R2IRBSSNDI 62 BHNEA

7

dz G2YS LRYFt2 LR2YIOdz LINPINI YEOoAtYE [95 ageSitl o

—_
Ne]l

Dodatna vrijednosy | 2@22 LINBRalul @A NRBoO62GA RFE2dz STS{14G A
iSKy2t23rclk 122dz R2SOI @2tS3s 6AyS (112 LNBRall @d

a23dz0S yIR2ENDRYRSAS Y23dz Yy R2ZINI RAGA yI ylF6AY F
12NAOGSy2SY o5 LIA&k6lr T+ AINIRdz RZRIFGYAK SESYSy|
At A 12NJ\éuSyasv RNHZAAK YIGSNA@ROIbILI2GIA A NBYF &k ¥
LINSRalGIl OA ® IlQSSN.]Z {¢9alL KSEILRR NRo2GS (GNBol 2
dzy2aSaid2 dzZNIF gt 2 yal RFEf2AyalAY dzZINI @f 21 e@ya> 2SN
robota.
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4.6. Tenk napada
Naslov Tenk napada
Link na predstavu

https://www.youtube.com/watch?v=VjoVCOVOXW8&Iist=PLHXI1z0zXOImMW3nA1lvIG2HHSYpRM12IgXf&in
dex=5

Omijer ljudic roboti:

r -——— e —— —"g

samo ljudi Tenk napada samo roboti

{1 OSGI ¥ mJerSnrzKSr - fA RNRBY 122SYdz 2S5 TI RISl dANRI
Yy2AK2@23 NRBO2UA ‘1 3 f2dzoAYOl LIAfTAGE {(22A LINBfIFTS
OGAGA f2dzRS 2R yIFLIRF ySLINA2FGSt2a1AK NRoO62GI

Fotografija predstave

Slikab6. Tenk napada na pozornici

Broj glumaca u predstav osobe i 1 pas

Uloga glumacal ovoj predstavi:
a) glume oko robota
b) komuniciraju s robotom
C) prenose robota
d) moraju znati pokrenuti /ugasiti robota
e) moraju znati programirati / sastaviti robota
f) glume robote
g) u predstavi nema glumaca

. NR2 12 NX QipBdgtavk3 N2 6 2 G |
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https://www.youtube.com/watch?v=VjoVC0VQXW8&list=PLHXIz0zXOImW3nA1vIG2HHsYpRM12lgXf&index=5
https://www.youtube.com/watch?v=VjoVC0VQXW8&list=PLHXIz0zXOImW3nA1vIG2HHsYpRM12lgXf&index=5

Izgled robota:

a) stroj

b) vozilo

c) OAg2iAyal

d 620251
Y 2 NA O S gnart Mifhies? miTiny, DJi RoboMaster S1
Link naLINE2 A T @2 S I/ \deb strdico rdlidth:
https://smartlumies.com/

https://www.makeblock.com/pages/mtinyobot-toy
https://www.dji.com/hr/robomastersl

Cilenarobot?yY { YIF NIl [dzYAS&a cn €3 YCAY® Hpn €I 5WA w202

o

jeftino Smart Lumies skupo

r—r——m e

jeftino mTiny skupo

r——---\eee—m—m—" —m—————ml

jeftino DJi RoboMaster S1 skupo

{ £ A 6y Xkoji B&nioguikaristiti umjesto navedenih: Cubelets, Code & Go Robot Mouse Activity Set,
Bluebot, Thymio, mBot, Coddgocky

Koraci predstave
1. haYAOf128E SgF yI LI Rl OStia daca O A Jall dz INRYD2d | A
122A 202SNI NRo2Gl @tSydporA Yicdz O820YF 1 60\S0 ASZA A daNdy 24 L
2. Odabrani suprikladn roboti za predstavu
3. haYAOt2RgSE @8 aildlalriA NRO2GAZX 2Ryzayz2 & (1228
ljubimac, a s koje robot tenk te policajac

4. ' LINBRadGlI@gA 2SS @ONI 2 YlItz2 GS{Tadlrz LI yAeS oAf:;
da glumci s naglaskom na gestikuliranje i govor tijela odglume zadane radnje
5.1 yS12tAl12 LI1dOF2F AAY{NBYAITANIYA &dz 3f dzyOA

Sastavljanje robota
a) robot unaprijed sastavljen
b) potrebno dograditi / ukrasiti robota
c) potrebno sastaviti robota

Opis robota

RoboMaster S1 je robot oblika tenka, visined0cm sad SGANR  {2GF 6F LINKA 6SYdz a
62Y23dz0 @ NRo62iGdz {NBillyaS dz a@AY aY2SNRBDAYI O L
adfl @ra yr 12222 a$S yrtlrl A G2L ylrtFTA &aSest 1+Y
robota. Robota se upravlja putem aplikacije na mobitelu.
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https://smartlumies.com/
https://www.makeblock.com/pages/mtiny-robot-toy
https://www.dji.com/hr/robomaster-s1

{YFNI [dz¥ASa &dz LINPINI YIoAftYyS AYyiSNr{1GAGYyS agdre
a0250t S3AY LRONDAYF YL A yAl2Y &Syl 2N} ® bAradz LRY)
ape2SitS6S 20N a0So :ugll‘zanﬁbbltéllilatuitéé & LlY236dz | LIX AL
Y¢Aye 2SS NRoz2G yIl 0N 12u|0| @Sf)\c’i)\yS MMXZ0on P g3
NI TEABAGS AT NITSY | dz 4SiGdz adz R2addzl S A LI LANY
pile itd.). Upravlja se olovkom za programyir&@ S 128I es dzBSRyz A Ifaf\ya‘l)\

232y yI &GNI Oyel R@F 12d0F6F G8S a8 Y208 {NBGFGA

bl6Ay {NBlOFyalYNRIb 226 821 LIS Rz dzOW I RNz OSiGl 6 A OF =
LINBYl LlzofAOAD® ~SiF6A0F @2RA LBAIFIT K2RF A GALNF L
p Y AaLINBR y 2AK yEEEFET S a8 GNR { ito Ndedsfadpfurs&mafor] 2 O ¢
yl df AOA® w2620 dSyl yA2S dz 1FRNHz0 YI 12 &S 3t dzv¢
GSy1 A yIcQINBIS C)?ﬁ@llqﬁ&i\lmm AARIT Qdz6y S a3 \AHING @d 2@ dzi S
blF12y OG2 OSil 6AO} S|dzaLJasoy2 L1211 dzOF T OGAGAGA
Neoz2GlF GSyll =X dz 1- NJ & RSayS &aGNIyS dzA T A LI2fA
Policajac se premal2 S@2 2 a i NI yi\ 1FRNY {NBOS LINBYF yI LINR2S
Neoz2GlF GSy{1l= I NBo62dG GSy1 &S INB6S dzyI 4N¥3Id L L
a8 TIFGAY @NI O dz 1 RI NJ sviiziai Wa-désBoj sbailiz kédkaYU kadrdNdtaeS 6 A
alY2 aSYlFI¥2NJ aft 208y 2R {YINI [dz¥aSa 1201 o

Dijagram kretanja robot¥ w2 o02G f2dzoAYIFO yI LR6S0G1dz aS ylLftl1l
L2 fF3Fy2 LINBYlF yIFELINA2SRE LN} G§S6A oNI Aydz K2Rl OS(
strane(Slikas7t 2 AINBO1 I H LT @2 NJ NB.JUSraibBtku@Rla rgbbtaedk malioylletd/s y @

dz {FRFENJ & tA2S@S aiNIHYISNT T SA 325 NB\NI & (1 ANSIE2 YA LENSRES
aA3AylL ST NRo20 t2dzoAYFO &A1NBo6S dzRSayz2 A 2nNB o6 S 3
yIE12y OG2 dz {FRIFENJ & RSayS adNlIy$S dzSS LiRtAOF2I0
Y6 adl gt 2 2dz0 A LIq30kkstbi Robrt tenk @5tgé ifvan kadkadu/kKadarSe s lijeve strane

NI 61 LRt AOF2F 0 OSiGlF6AOA LINHzOF NXzl dz RI dzadl y$S A
jubimac pratiihl N6 dz6 A a$S LRt 3y2 @RSEy2 1+ y2AYl Al Sty
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Slika57. Dijagram kretanja robota u predstalenk napada

h6S1ADE YA LINEAIG 2 NIRpaster SR50@X(500Er8, Srart Ldkes21S % 16 cm, mTiny
500 x 500 cm

Primjer programa za robot

Slika58. Upravljanjerobotom mTiny.

Y2TfAG6AYLF LINPINF YENRIRHYANFry28 2023 NRoO2GHY
a) LINAf F32SSy2 11 LR6SGYyATS
b) potrebno znati osnove programiranja
c) potrebno napredno poznavanje programiranja

¢12 Y208 LINRIANI:YAN}GA 2023 NRoOo2GI
a) djecado 7 godina
b) djeca 7¢ 10godina
c) djeca 11¢ 14 godina
d) mladi 14¢ 20
e) dz6 A0St 2A
f) profesionalci

Uloga robota
a) kulise
b) dio scenografije
c) rekvizit
d) sporedni lik
e) lik
f) glavnilik
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Y2EABAYIl AYGSNI{1OA2S f2dzRA A NRoz20l
a) roboti se samostalno gibaju po pozornici, predstava ne ovisijinovom gibanju
b) ljudi upravljaju robotima na daljinski
c) N2o2GA a8 alvyz2adlty2 3JAodladz LRI 2NyAO2YZ f 2dzR]
d N} Ry2aS NRo2dGl &dz LINBPINI YANIYS dzyl LINA2SRX RAZ2
isto vrijeme
e) N2Po2GA AYla2dz aSyl 2NB8 A LINAfI3I2SI @l 2dz a8 f 2dzR.
f) Kkoristi se umjetna inteligencija za upravljanje robotima
g NBo20GS 3IfdzyS f2dzRA 122A asS alrvyz2adlfy2 {NBddz |

¢ SKy A 6 | NIDh, dvarhlsé rabibtima upravlja daljinski (RoboMaster S1 i mTiny).

haNIyAsSyalk 1 2N Oi SRoeoMasterPSh Aeina dediciralzINSRIRZH(LPrisAdanje

NEOo20G2Y OLINAY2SNAROS 22@8aiA010X dzZINI gt 2t yaS &l vz
OSt2S8Syl 1 NBilyal Neoz2idGl® { RNHzZAS &0NIySz Al 12 28§
dzLINJ @f 21 6 = NByA ANBANKBIAAYOS/ ta iRz i 2Ny AOAT LI oA agdl

Dodatna vrijednosY { 26T ANRBY Rl &adz {2NAOGSYA NITEAGBAGA 2
L2 RNHz62S NRo2GA1S A LJNJ\YaSydz NEo2dl AT QGIYy Yy2AKz
NRBO2GF &adz 20N T 20YyA NEoQu)\erﬁenajfa@bdérﬁeﬂémob@dsl@o@ﬂu&yas
20 LRRNHzG2lI O00GSKYyA612 A dzveSiliyAd6120 RI2dzwA Gl
predstavu.

a23dz0S yI R2RRITRNFRIGA Y¢Aye NRoz2dGlF RI 0dzRS @So6A vy
FtA @SO6AY A ONDAY NRo62(G2YD
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4.7. Eval djeca

Naslov Eva djeca

Link na predstavu
https://www.youtube.com/watch?v=pDgGK9uTex0&list=PLHXIz0zXOIMW3nA1vIG2HHsYpRM12IgXf&in

dex=6

Omijer ljudic roboti:

r———m———-—— —r

samo ljudi Evaidjeca samo roboti

{1 OSiGlY BRBPESLINAt TS KdzYF y2ARY2Y NRo2iGdz 9FA 11
I 2SRy 2R @NOyal 1l LNBRtIOS LX Sad 5250 d2él ol
L26Ayadz NHAIF GAP aSSdzZiAYZIOGANDPNI ¢SO T YIBHz ROz RINGR
1IN} 2dz 80A T+ 2SRy2 2Rfdzdz2dz {12 65 &aA YSSdzazoy?
L2Y26A 9@A LXSaldAzZ | 9@F ya2AYlF YFOSYFdGA{ldzo 4GS

Fotografija predstave

NG —

Slika60. NAO robot Eva.
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https://www.youtube.com/watch?v=pDqGK9uTex0&list=PLHXIz0zXOImW3nA1vIG2HHsYpRM12lgXf&index=6
https://www.youtube.com/watch?v=pDqGK9uTex0&list=PLHXIz0zXOImW3nA1vIG2HHsYpRM12lgXf&index=6

Broj glumaca u predstavé

Uloga glumacai ovoj predstavi:
a) glume oko robota
b) komuniciraju s robotom
c) prenose robota
d) moraju znatipokrenuti / ugasiti robota
€) moraju znati programirati / sastaviti robota
f) glume robote
g) u predstavi nema glumaca

. NR 2 1 2NA Qiprgdgtavkl N2 o6 2 0 |
Izgled robota:

a) stroj

b) vozilo

c) OAg2iGAyel

d 6232851
Y 2 NR O G S HAdmansind rabotNAO

Link naLJNR A T @2 S I/ deb striadicd rdhiotahttps://www.aldebaran.com/en/nao

Cienarobot?fY mMndnnn e

r———m—s—mm—m—m"————imll

jeftino NAO skupo

{ £ A 6y koji s$eEnoghl kokistiti umjesto navedenog: Alpha 1Pro, Aelos 1S, Aelos 1Pro

Koraci predstave

1. h a YA Of radSjgpredsane

2. Odabrani suroboti: humanoidni robot prikladan za predstavu u kojoj glumci mogu komunicirati s
robotom

3. ' T SOOA dz 201 ANJ YSNI @Iy LIRR A ofl 3dz ySailloAty
oAt 2 2ROAGA NI Ryeadz 212 NRBoz2dGlF GlF12 RIFE &asS o0OGz2

4. S obzirom na to da je humanoidni robot Eva programabilan, bilo mu je potrebno snimiti glas i
322N {12 o0A Y232 al2YdzyAOANY GAdG a 3fdzYOAY
LINEANF YANI GA &S| 98 pravon trerutkubrédstave sariotpdkeeneR - & S

5. Sinkronizirai supokreti i govor glumaca i robota

Sastavljanje robota
a) robot unaprijed sastavljen
b) potrebno dograditi / ukrasiti robota
c) potrebno sastaviti robota

Opis robota Robot je humanoidnog oblika, visine oko 60 cm. Ima dvije ruke i dvije noge. Kako je noge
GSO012 LINRPAINIYANIGA A NRo62( cCBONBR&GILBEA AI98BRILIZAS ]
YAOLy2aS NMzldz {12 oA a8 dzYlyaaz FI 102N ySLRdz RI
LINEANF YANI GA LIRINBGA NHZ dzz y23dz A 3t @Ss | dz2SR
shimljeni zvuk (govQr

72


https://www.aldebaran.com/en/nao

bl 6Ay (NBGFy2FrYNBbB2L0R G684 (WS REBR&EG S NRo2G ai
6a3df SRIFI 212t2a0® %I GAY YAG6S NHzZlS A 3t Gdz A&
| @dz6yA1S A LRYAOlFIy2S 3t @So

Dijagram kretanja robot¥ w

2020 2SS adlr@gteSy dz LINBA LIX Iy Yyl
3f dzyYt OF ® %623 2SRyzadl@gyz2adA 2adraS adralrar yli
H e O x>
e & -
T . by g —
H
' ‘L“:J~
1S <lste
v, <
e
o @

Slika61. Dijagram kretanja robota u predstavi BEwdjeca
h6S1TAGFYA LINRAa(G2NISD2588m NRo20 Y2 OS LINR2S6 A

Primjer programa za robot

\D . E
Ser Spesker Vol | ) ViEE ] Face Detection |
S &) 0 &
D
Zgodovina |[i)
D

Tactile L.Hand B
& e [0
= MO

i o

Tectie R Hand (i3]
O]

& i
1

[mTm[w]

Slika62. Upravljanje robotom Nao.

Y2EAB6AYLF LINPINF YSNBIRHYANFy2S
a) LINAf I 32SSy2 T+ LR6SGYALS
b) potrebno znati osnove programiranja
c) potrebno napredno poznavanje programiranja

2023 NRoz2GlY
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¢12 Y20S LINPINI:YANIGA 2023 NRoz2Gl!
a) djeca do 7 godina
b) djeca 7¢ 10 godina
c) djeca 11¢ 14 godina
d) mladi 14¢ 20
e) dz6 A 1St 2A
f) profesionalci

Uloga robota
a) kulise
b) dio scenografije
c) rekvizit
d) sporedni lik
e) lik
f) glavnilik

Y2TAGAYl AYGSNI{1OACS f2dzRA A NRoz2dGl
a) roboti se samostalno gibaju po pozornici, predstava ne ovisi 0 njihovom gibanju
b) ljudi upravljaju robotima naaljinski
c) Neo20GA &S alyvyzadlfty2 3Aol2dz LRT 2NyAO02Y3 f 2dzR;
d N Rya2S NRo62iGl adz LINPAINI YANIYS dzyl LINA2SRZ RA2!
isto vrijeme
e) Neo20GA AYl2dz aSyT 2NB A LINAf Il 3IA2SI @ 2dz &S f 2dzR
f) koristi se umjetna inteligencija za upravljanje robotima
g NPo20GS 3IfdzyS f2dzRA 122A asS alrvyz2adlfy2 {NBddz |

CSKYAGFNYT 6l NRPBNRGRGdz 2S5 LIRGNBoy2 ayAYAGA 3t a |
f 2dZRAYIF® ¢F12SSNJ 2SS LRIENBoy2 dzyl LINA2SR LINBINIF YAN

h3aNFyASsSyeat 1 2NA O iGugverzia iNihanaidnog robotaljédiriala iestabila i iz toga

NITE23F 2SS oaySaLINBldy2a LR21dzOFGA LINBINF YANI GA y2:
6S3aAF 2SS LRGNBoy2 AYIFGA GSKYAG6F NI 1 22 predbtali Zbdgl 1 2
12YdzyA1lOA2S 2SS LRUNBoy2 NRBo2GEF alLlReAdGA (FoStz2y
Dodatna vrijednosY | dzYlF y2ARYA NRoz2d 2S5 1 | gpkowcta@dvdi, idgladoin N2 0 2

fAG6A yI 620281z 10623 6S3I 2SS Lzt AOA AYyldZA Ay
dovoljno glasni i zvuk koji izlazi iz njega je dovoljno jasan da bi mogao lagano komunicirati sa svojom
okolinom, odnosno drgim glumcima.

az23dz6S YIR2A8b8YyBBONDAYS yI y23FYF NRo2dl {12
pozornicom.
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4.8. Savskaobotnica

Naslov Savskaobotnica,lutkarska predstava za djecu

Omijer ljudic roboti:

r—mm—-m———l

samo ljudi Savska robotnica samo roboti

{FOSdr 1t N\NBRyEeISg2Y aS OStfA aiNBydziA LRI 2Nyz2ad ReS
dzi2S0F2 1228 (2 2yS6A06Sy2a2S AYlF ylI OA@GlI o0Adl 12¢
& 3t dzYOAYlF A RNUZAAY fdzill ¥bdz YEBARYZ F Babdididkejéntizi 2 $
dzLINJ @t 2+ NRo2Gai1l NHA I LRIFTFAGA Y23doy2aiGAiA 12 NR(
oA &S dz 60dzRdzdy2aiGA Y23fA Al @2RAGA 220 &t 20SyA2h
potpdzy 2 RNHzAF 6A2A Yyl 6AYy 2R 2y23 ylI 122A &aYz2 Yyl @At

Fotografija predstave

Slika63. Savskaobotnicana pozornici

Broj glumaca u predstavi2

Uloga glumacai ovoj predstavi:
a) glume oko robota
b) komuniciraju s robotom
C) prenose robota
d) moraju znati pokrenuti / ugasiti robota
€) moraju znati programirati / sastaviti robota
f) glume robote
g) u predstavi nema glumaca

. NRB2 | 2NX QiprBdgtavkl N2 6 2 i |

Izgled robota:
a) stroj
b) vozilo
c) OAg2iGAyel
d 620251
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Y 2 NR O S ydskawaPVintaniah Moto Mini robotska rokajza . JNJ & fYRG1608mvcro

Link naLINR A T @2 S |/ \deb strinidicad rhiota:
https://www.yaskawa.si/products/robots/handlingnounting/seriesdetail/serie/motomini 492

CijenarobotsY My ®nnn €

r——km™iam™~™“~—~——lel

jeftino MotoMini skupo

{ £ A 6y koji $eBndghl kokistiti umjesto navedenog: mala robotska roka Kuka 3r540

Koraci predstave

1. PNBRailGlI @ 2SS 2R LR6SG1F LI I yAN yt 1h2 LAt 20 |
napisana tako da bi se moglaizvesteie A 6 YA Y Y I NJ\QYSUI YI ® Dfl @yAr f
2S dz@NDGSyYyl dzZLINY @2 11 dG2 Od2 2SS (F2 ftdzill ylI 2

2. RdzZl I NRo2GlF AYlF 23aN}ryA6Sydz §SOAydz {22dz Y208 &
2S alry2 nXp 130 {G23F 28 tdzillt K2620yA0lF {122:
f11O0AK YFEGSNR2EE & t 2f 2 Olkairu kbji je roidtkaj Nii pobebany 2 NI
za stabilnost

3. G dzYOA dz6 Sihci@BanodzA@8 W28 A Ay i SNLINBGF OA2l (S]
priprema za predstavu. Robaije utiecaoy' | &l Ydz Ay G4 SNLINB Gl OA 2 dz 3
YAYAYFfyYy2 LINAfIFI2RAGA {NBGFyeaS 3t dzY OF yI LRI
jednog od glumaca kagiadanije trebao bitina pozornici tijekom predstave

4. ha YA Ot @lje @boys®jS robot je postavljen u sredinu scene, okvir robotske ruke ujedno je
12NAOGSY A (F2 &adlrtlr] T a0Sy23IN} FAcdz dz LINBR:

5. Kako eNR 623G &a 1l NUzZll @S0 jesamdR2 B @8y RNDILE ( NI 6 yf Az
12y &aiNHzl OA2dz dzydziil NJ 1228 &S ftdzilt Y20S {NBGI |

6. Robotupredstaviy S J2@2NA X @S0 LRYAG6S fdzi]ldz LINBYl dz2«
JR2S &dz LINPANY YANI YA 2RI2GF NI 2dz6A LRINBGAD ¢
T 12NROGSYy2S NRo2G&a1sS NUzZ1S 122A dzLINI @f 21 NP ¢

7. Prema scenariju, imitator hobotnice prati njezine pokrete i vizualu dodaje glasovnu sliku, ostali
3f dzYOA G 12SSNI NS HENYR80zy20 vy 2 | NBYSNRYAT ANF 20

Sastavljanje robota
a) robot unaprijed sastavljen
b) potrebno dograditi / ukrasiti robota
C) potrebno sastaviti robota

Opis robota Za upravljanje marionetom koristi se Yaskawa mini robotska ruka, no mogu se koristiti i
NEo20GalS NHzZ S RNUARKI LINEBNA D257 60 RAEZABYARS AT NI S
NEoz2Gall Nzl yS Y208 LR2RASA GSNBG GSOA 2R nzZp |
dizanju tereta). Kako bi se pomaknula lutka, robotska ruka mora biti posebno prognamiu
LINEINF Yal2Y 28T Aldz {22A 12NRaGA NBoOoz2dGall Nzl o

2R3I2I NI 2dz0dz 206dz1dz A R20AGA fAOSyOdz (&l oS

br6Ay 1INBGlFy2IYNB2E@AGYMOLRE&ATUE A4S (A28 12Y Al OSR
K

ddz £ F3AFy2 LINASEONOOSYA T Nzl dzodw@Esdostioki dojam Rrétahjd. S A

Dijagram kretanja roboty [ dzi{l K262y A0S 2SS Re2Sft2YA6y2 LI2]1 N
. dzRdz6 A Rl 2SS NRBO620G&12Y NHA 2Y LINAGEONODSSYl yI LRa&ai
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https://www.yaskawa.si/products/robots/handling-mounting/seriesdetail/serie/motomini_492

1tFaAréysS fdzi1S0x yS {NBo6S asS L2 LINRPAG2NRA2AZ | fA
publiku.

Slika64. Dijagram kretanja robota u predstaSavskaobotnica.
hé6S1ADFYA LINEA&IUG 2 NIRpbbtaida stojihappsebnofrestaliu, digslBugoflabavo spojeni
[t 21 DANI yI 122SY @GAAaA AaLRR NMHzZlS NRoz2aGlF® {I Yl
pomicanjem goredolje, ljevoRSay 22 LRI NBOS LR YAOFyYy2S LMALISHE 271 I
RFI 28 fdzill OA@GIF A RI &S {NBO6S®

Primjer programa za robot

turnOnServos():

.POWER_SWITCH_ON)

otor)+"\n’

e(ukazl.encode())

es():

kaz.encode())

kaz.encode())

ep(1)

r.write(ukaz.encode())

leep(

‘ukaz.encode())

Slika65. Programzarobot Yaskawa Motoman Moto Mini.
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Y2EAG6AY L LINPINF YONBRBIRHYAMNIFYy2S 2023 NRBoOo2GI Y
a) LINRf I 32SSy2 11 LR6SGYyA]1S
b) potrebno znati osnove programiranja
c) potrebno napredno poznavanje programiranja

¢12 Y208 LINPINI:YANI GA 2023 NRoz2il!
a) djeca do Modina
b) djeca 7¢ 10 godina
c) djeca 11¢ 14 godina
d) mladi 14¢ 20
e) dz6 A UGSt 2A
f) profesionalci

Uloga robota
a) kulise
b) dio scenografije
c) rekvizit
d) sporedni lik
e) lik
f) glavnilik

Y2TAGAYl AYGSNI{1OAC2S f2dzRA A NRoz2dGl
a) roboti se samostalno gibaju po pozorniedstava ne ovisi o njihovom gibanju
b) ljudi upravljaju robotima na daljinski
c) Neo2GA &S8 alyvyzadlfty2 3Aodl 2dz LRT 2NyAO2YS f 2dzR
d NI Ry2aS NBo62GlF &dz LINPINI YANIYS dzyl LINA2SRI RA2:
isto vrijeme
e) robotiimajusenzord LINAf I 32 S| @ 2dz &S f 2dzRA Y|
f) koristi se umjetna inteligencija za upravljanje robotima
g NBo20GS 3IfdzyS f2dzRA 122A asS alrvyz2adlfty2 {NBddz |

¢ SKYAGI yis-umzmaaiaﬁmzv NHzl 2Y Y20S dzLINI @t 21 GA &l
NEo20G2Y AT RIYAY al &GNl yS LINRAT @2SF 61 @

haNl yAsSye 1 2 NR& O (i: Rybdtska mika Gana po seli nij@Nadbét kaji bi thbgao biti
ilyAYteA® f 12 0FN) dz 12yiS8S1aiddz 20S LINBRall gSod ¢
Ll2aSoy2 LINAEFI2SSYyS YIENR2YyS(iSs (122 & LRY26dz yas

I A AYy20FGAQ0y24a0G dz L2 RNMHz62dz f dz
fdzi 1l NE1{AK LINBRaGlI GFd Y2NRAOGSYy2SY NRBo2Gl StAYAYA
A YENR2YSGFYES 1228 Tyl adz oM At BERM 1152 A i8] S sy &
fdzi{lYFr® haAiAy G223z F12 2S N2
2Y23dz0dz2S Al @2SSyaS LINBRailGl @I
3f dzY Ol & haAy G23F3x 3t dzyl O
RNI YI G§dzZNBA2A AT GSRoSd ¢2 aS
robotske lutke atraktivna pojava, i kao gle8at 2 A A 1 |

Dodatna vrijednos¥ LT @SR6
R

020 LINY @Afy2 LINR3
1228 R2 &l Résti yA&dz
OSy @2SSyal YI NA?2
y2air 1112 ylI &bl NE
1 92SF6A®

az23dz0S yIR28AARYSE Y23Adooy2a0 (12YOAYANIyal dzZINI O

6 dzZLN} @t 21 y2S dzNBSH2AYIl LdziSY NI 6dzybhft dd LR2Y26
FATAGTA 12YUNRfANY2dz fdzlildzd [dzil1F o6A GF12 AYLEEL
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4.9. Putovanje robota Zume
Naslow t dzi2@FyaS NRo2Gl %dzYS

Link na predstavu
666 ®82dz0idzo SPO2Yk gl GOKK@lroft A, cmy! ! g9stAadre[1-LIn

Omijer ljudic robotiY

r——smrm—rm—m—n—nmml el

samo ljudi Putovanje robota Zume samo roboti

{1 OSGl mmemay"uasm bt dzi2 @l y2S8 NRo2Gl %dzySa 11 LREAY
agz22S ad@drNryeSo alfé)/I R2S@226A0lF dz TFolF6Sy2Y
NRoz2dGl & QSf)\“[)\Y aZNIISN{P\QM y‘é@/@\OYﬁmmdlecEYWSR)/S AK:

S &1dzLJA2 KNIONRBAadG A ({NBydz yI Tignesdgdgy 2 S
Lidzii 2 @+ y2l ¥ &dzaNBaGlF2 2SS NIXTyS f2dzRS 122A adz 3l A

R NMZl S besS3zgr ySaLNBliyzad A ySayltloSye
a0A3AF2 dz OF NYIipdy L [l 7RO 25 %z tLRBES G 1 dz 64 2 ySaN;Bu
a2t 208AY1F T &0 OIANG £ 2dz 4¥5dz RA & WIIAR [ RS = MiS $uSse pddndjdhilo i A R
1FRIF 28 LINRYyIFOF2 LINAR2k({iStaAlOdzx adzaaSolaydz 12t8S
2SRy 2 adz A&A12NRaAGAEA &Syl 2NB T R2RANJ A o622dz 1
Zumajepostaosp@sdo 'y A Lldd RFy NI RyAl® baS32dF aNBosl A

2S5 2a2S56l 2 oMtH @F$ YERBNHXSSNINBWRadr FS 2S5 ayl Il L
LINB @t | RI G\Ky 2rdk FOA2a2k4dy YNBT  %dzYAydz LINKAG6dzZ LRRa2S6!
agri12 Y20S LINRYylFIOA &mP22S Ya2Sal2 A aONKdz dz aOA 2°¢

C2023IN}U_Y LINBRaGl g8

Slika66. Putovanje robota Zume na pozornici Slika67.w2 0 2 (i ® Ydz
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https://www.youtube.com/watch?v=3liY618AUwE&list=PLHXIz0zXOImW3nA1vIG2HHsYpRM12lgXf&index=9


















































































































































































