MamuHCKoO yyeme
CkpeuX
Hxkc Okc (XO)

Y OKBMpY OBOF MpojekTa, HayumMheTe Kako Aa HanpasuTe nonynaapHy wurpy WMKc OKc y
nporpamckom jesmky Ckpeu. Nrpa he 6utn Takea aa he padyHap mohu og Bac 43 y4um Kako Aa je urpa
u noctajahe cee 6061 1 60/bMU.

PauyHapy Hehemo nocebHo objalirbaBaTV NpaBuia HUTU FOBOPUTM LWITA je UM/b urpe, seh he
payyHap jeaHocTaBHO NpaTehu Balle NoTe3e cam 3aK/bYUUTU KOjU je Lin/b UFPe 1 NO KOjuM NpaBuanma
ce urpa.

Urpajyhu cee Bulle M BULLE NapTUja, padyHapy YeTe NoKasaTu npumepe Kako Tpeba urpatu
oBy urpy. Mocne A0OBO/BLHO OAUrpaHMX NapTuja, padyHap he HayunTu Kako ce urpa. NocTtajahe cee
6061 1 6osbun. Kapa Bac 6yae nobeauo, 3HaheTe Aa je Hayumo focTa.

Filev Edilv Projecttemplates v L% O

Costumes Sounds Load Experimental Exiension

rgg! noughts-and-crosses Scripts
. ~e

w40

J] Motion J] Evenis
costume # = | EMPT

J] Looks J control when  clicked ~
] sound ] sensing ek costume 1
Ieen | operators

J pata More Blocks tum =

Make a Block

add | EMPTY MOVE to

Add an Extension

Load Experimental Extension

=)

Sprites New sprite / as

JHEOXO X

ML MM

Stage TL

1 backdrop

New backorop: x -
/ae

MR BL BM BR row-middle

Mouyehemo Tako wTo heTe 3a NoYeTak oAUrpPaTH Nap NapTuja oBe Urpe Koja seh noctoju ogpaheHa
KaKo bucte ce ynosHaam ca oHMm wTo hemo npasuTu.

1 « NWgute Ha cnepehy agpecy y ceom 6powcep-y:
https://machinelearningforkids.co.uk/scratchx



https://machinelearningforkids.co.uk/scratchx

2 « OTBOpUTE Urpy Noughts and Crosses Ha cnegehu HauymH:

KAnMKHUTE Ha

Project templates -> Noughts and Crosses

(@EEES) sct: & Flev Editv Projecttemplates v L b 3o

Smart classroom

Smart classroom (shart)

Tourist Info

und
feen [ operators

e o
Snap

Tourist Info (short)

Make a Black
Mailman Max
Add an Extension
Caror cup

Load Experimental Extansion
Rock, Paper, Scissors
Judge a book

Locate Larry
Confused

Pac-Man

Top Trumps:

Sprites New sprite: / an

3 « KnukHute Ha gyrme full-screen a notom Ha 3en1eHy 3acTaBuLy

Filev Edity Project templates v L = 2O

PR

rga1 noughts-and-crosses Scripts Costumes Sounds
L ~ 9

[ Motion JEvents
J Looks Control
I sound [ sensing
Bren [ Operators

f pata More Blocks

Add an Extension

switch costume to empty

Load Experimental Extension

st contents top-left

3
add (top_left ta hist
>

broadcast new-move

4.O,u,mrpajTe nap naptmja. Bu urpate 3Hakom X, fOK payyHap urpa 3Hakom O. KAnKHUTE Ha

’Kes/beHo noJsbe Kaga aohe pea Ha Bac Aa urpate. KAMKHMUTE NOHOBO Ha 3eNeHy 3acTaBuLy paau
noKpeTakba HOBe NapTuje.

5 « CxBaTaTe /M Kako padyHap oapehyje no3mumjy Ha Kojoj he oaurpati cBoj notes? Pasmucaunte
o Tome. Kaga cxsatute, norneaajte Computer move 6710k Ha NO30OPHULM. JecTe an 6UAKN y
npasy?



define Computer move

result = PLAYING _then

SE— i FTT ]
POSITION top-left  to

POSITION top-middle  to |EJ]
POSITION top-right  to [EJ]
POSITION middle-left  to
POSITION middle-middle  to |5
POSITION middle-right  to G
POSITION bottom-left  to ||
POSITION bottom-middle  to B

POSITION bottom-right  to [EJ]

Mo3uumje nosba Ha Tabnum 3a XO urpy, HymepucaHe cy 6pojesmma og 1 ao 9. bpojesHe
KOHCTaHTe Ce y Mporpammma oHoCe Ha 03Ha4YaBake No3unumja Ha Tabau.

Empty =1
0=2
X=3 =

O EMPTY to n

nought NOUGHT  to n

122x122

CrOss  to EJ

cross
122x122

Mpa3Ho nosbe je npeactaB/beHo Koctumom 1. OKc je npeactaB/beH Koctumom 2. UKc je
npecTas/beH KOCTUMOM 3. BpojeBHe KOHCTaHTe ce y NporpamMma ogHOCe Ha oBe cumbone.



-
-
-
-
-
-
-
-
-

contents bottom-left
contents bottom-middle
contents bottom-right
contents middle-left
contents middle-middle
contents middle-right
contents top-left
contents top-middle

contents top-right

MpomeH/bMBE ce KopWCTe 3a YyBakbe TPEHYTHOT CTakba NapTuje. 3a NPUMep NIeBO, BaXKMK:

contents top-left = 2
contents middle-middle =3

contents bottom-right =1

MpoBepa ga v je gowno o Kpaja urpe ce goraha nocae ceakor noresa.

when | receive new-move-complete

if contents top-left = CROSS and

show
"

set result to PLAYER (CROSS) WIN

v

broadcast game-over

contents top-left = NOUGHT

13
set
»
broadcast game-over

result  to COMPUTER (NOUGHT) WIN

and

contents middle-left =

contents middle-left =

CROSS and

NOUGHT

contents bottom-left =

and

contents bottom-left

CROSS then

= NOUGHT

then




[lITa hete Bu pagutu?

Bu hete 06yunTu pavyHap 3a urparse urpe Mkc Okc. To heTe noctuhu Tako wTo hete pauyHapy
NoKasaTi Npumepe BallnX NapTuja Urpe To jecT, padyHap he BUAETU KaKo BM UrpaTe Urpy U Ha OCHOBY
Tora he yunTu Aa je u cam urpa NpoTMB Bac.

3amu cnuTe ga Tabna usrnesa 0BaKo M Aa je 3amucnute ga Tabna u3rnesa oBako 1 aa je
Ha notesy X: Ha notesy O:

O X]O0 O] X110

3amucaunTe aa oanyuuTe Aa ctaBuTe X Ha 3amucaute ga oanyymnTe ga ctasute O Ha
LEeHTPasHO NoJbe. AOHe cpejtbe nosbe.
top-left opponent top-left player
top-middle player top-middle opponent
top-right opponent top-right player
middle-left empty middle-left empty
middle-middle empty middle-middle opponent
middle-right empty middle-right empty
bottom-left empty bottom-left empty
bottom-middle empty bottom-middle empty
bottom-right empty bottom-right empty
Baw usbop: Baw n3bop
middle-middle : bottom-middle

Kopuwhere opponent u player ymecto nought v cross, 3Hauu ga padyyHap MoXKe a3 y4nm numus X u
n3 O noTesa.lpumepu noTesa urpaya Koju nobean buhe KopuwheHn 3a obyyaBarbe padyHapa. AKo
Bu (X) nobeauTte, Balwmn notesn he 6uUTH KopuwheHn 3a obyyaBarbe padyHapa. YKoMKo padyHap (O)
nobeau, kopuctuheTe Herose notese 3a Bexxkbarbe. OBM NpUMepPU KOpaKa Koju aosoge A0 nobeae
he HayunTu padyHap Kako aa urpa go nobege.



6. 3atBopuTte CKpey Npo3op 1 NOTOM MANUTE Ha agpecy:
https://machinelearningforkids.co.uk

7 » KnukHnTe Ha Get started.

8. KnukHuTe Ha Log in 1 yKyLajTe cBOj ycepHame 1 NaccwopA.
YKONMKO HeEMaTe ycepHame, peuuTe CBOM HACTaBHMKY [a Bam Hanpasu Hanor. YKOJIMKO cTe
3abopasuan cBoj naccwopa, obpaTuTe ce Taknhe CBOM HaCTaBHUKY.

9. KnunkHute Ha Projects Ha Bpxy meHuUja

10.

KnukHute Ha + Add a new project ayrme.

11.

HasosuTte cBoj npojekat noughts and crosses 1 noctasuTe ra Tako Aa yuu Aa npenosHaje
6pojese (numbers).

12.

KnnkHute Ha ayrme Add a value.

TIT=TOT=FTer T T TTOTECT TOTRSTEETS——TVEWS TTET

Start a new machine learning project

Projoct Nama *

noughts and crosses

Recognizing *

numbers -

ADD A VALUE Start to describe the values that you'll include with each example to train the computer with by clicking
valua’ butto

the *Add a v

CREATE CANCEL



https://machinelearningforkids.co.uk/

13.

Haszosute je TopLeft n nocrasute joj Tn Ha multiple-choice.

Value 1*

TopLeft

Type of value *

multiple-choice  ~

Cholces:
add a choice

If TopLeft can be described as
numbers, choose "number”.

If it can be described as choosing from
a few options, choose "multiple-
choice".

®

14.

BpeAHOCT Koja oarosapa O-kcy (pavyHap).

Ykyuajte EMPTY y nosbe add a choice 1 nputucHute EHTep. YKyuajte PLAYER notom
y nosbe add a choice 1 nputncHute EHTep, YKRyuajte notom OPPOENT y nosbe add a choice u
nputnucHute EHTep.

OBgae cmo HaBenu cBa moryha cTarba 3a ropre 1eB0 nosbe Tabne, top-left. lakne, oHo
MOe BUTU NpasHo, MOXKe MMATU BPEAHOCT Koja ofrosapa X-y (Urpay) uam moxke umatwu

Value 1*

TopLeft

Type of value *

multiple-choice

Choices:

EMPTY & PLAYER ©®

OPPONENT &

add a choice

Type in another choice to use in your
multiple-choice list, then press Enter.

®

15.

Caga knvkHuTe Ha Add another value.




Project Name *

noughts and crosses ®

Rucogizing

numbers N

Walue 1° Type of walue * ®

T i ANCEar Chaice 10 s in your

TopLeft MUItPIE-ChOICE ™ mnpie-choios ket men prses Erte

Cheices:

EMPTY = PLAYER =

OPPONENT =
CAMCEL
16. HasosuTe HoBogopaty BpeaHoct TomMiddle n noctasute joj TMn Ha multiple-
choice.
noughts and crosses =
numbers -

Valua 1 * Typo of valus * ® Vako 2 Typo of vakua * ®

. . . ; . It TopMiddle can be described
TopLeft multiple-choice - TopMiddle multiple-choice = s e, choses number
Cheices: Chaices: I it can be described as
add a choice choosing from a faw options.

EMPTY = PLAYER =

choose “mulliple-cheoice”.

OPPONENT =
B o0 momHer vaLue|
17. Hdopajte EMPTY, PLAYER 1 OPPONENT 3a BpeaHoct TopMiddle kao wTto cTe 1O

ypaaunu 3a spegHoct Topleft. (Tauka 14).



18.

TopLeft,

MoHOBMTE MCTU MOCTyMNakK 3a CBe ocTane nosvuuje Ha Tabau. CBaku npumepak he
npeAacTaB/baTh CTakbe Tabsie Npe NoTesa Koju je goBeo 40 nobege y NapTuju.

TopMiddle,

TopRight,

MiddlelLeft, MiddleMiddle, MiddleRight,
BottomLeft, BottomMiddle, BottomRight

Jako je BaxXHO aa ucnpasHo cnenyjete EMPTY, PLAYER u OPPONENT 1 TO y MCOM OBakBOM

pefaocneny 3a CBUX AeBeT no3uuuja.

19.

ey

KnnkHute caga Ha ayrme CREATE.

noughts and crosses

ADD ANGTHER VALUE

EMFTY = FLAYER

ORROMENT -

EMFTY PLAYERA -

CPROMENT -

20.

EMPTY PLATER -

DFFOMENT

[

Capa 6u Tpebano aa moxeTe ga suante naughts and crosses y BaLloj nMctu
npojekata. KAMKHUTE Ha Hera.

KnuKkHuTe Ha Train gyrme.

numbers
e 1 Frwr A ravar I:;:I Nm 3 Trwn il maan Wik 3 CE)
Toplen multiple-choice - Tophiddie multiple-choice - TapRight multiple-choice -
EWPTY | PLAYER EMPTY PLAYER EMPTY PLAYER
OFPOKENT - GRPONENT - DFFOBENT
S— @ Nk S Fe @
MiddleLeft rmultiple-choice - MiddleMiddle multiple-choice - MiddlaRight multiple-choice -
ENPTY FLATTR IWETY AaYen ARTY PLAYER
CPPOHENT CPPOMENT CPPOMENT
BottomLeft muttiple-choice v Bottombdiddle multiple-chaice EBottomRight multiple-chaice




mil-for-kids Welcome About Projects Worksheets News Help Log Out

"noughts and crosses"

Learn & Test

Use the examples to trgj

Train

Collect examples of what you
want the computer to recognise.

cratch

agame in Scratch.

Use the machine learning model you've trained to make

21.

nakosaTtu osae. OBa nosba hemo Ha3mBaTh buckets.

KnnkHute caga Ha + Add new label 1 HanpasuTte nabeny nog Hasnsom top left.
MprMMmepKn oaurpaHUx nNotesa Ha ropkem JIeBOM MoJby Koju cy gosenu ao nobege he ce

mi-for-kids  Welcome  About Projects  Worksheets Nows Halp Log Qut

Recognising nUMbers as top_left

= Back to prosact

top_left

+ Add example

Add nesw
labeal




22. KnukHute Ha + Add new labbel noHoBo 1 Kpenpajte nabene 3a ocTannx ocam nosba
Ha Tabau.

“top middle”, “top right”,
“middle left”, “middle middle”, “middle right”,
“bottom left”, “bottom middle”, “bottom right”

mi-for-kids Welcome About Projects Winrksheets Pas feip Losg Cut

Recognising Numbers as top_left, top_middle or 7 other classes

= Back to project

Add naw
+

tOP_left mu— top_middle g tOP_right

+ Ado exampie + s example + Ao warale

middle_middle g Middle_right

middle_|eft

+ Mdd example

+ Add example:

bottom_left e, bottom_middle g OttOM_right
+ Add exampie + Al prample + A amake
23. KnukHuTe capa Ha < Back to project inHK a 3aTm KAMKHUTE Ha CKpeu.
24. KnukHuTe caga Ha Open in CKpeu gyrme.

Using machine learning in Scratch

< Back to project

Your project will add these blocks to the [« EY=]leleR dll look something like this - except with the name of your project.

recognise numbers TopLeft @ TopMiddle € Topright €D MiddieLert € Middlemiddle @ Middieright @ Bol

Put numbers in the input for this, and it will return the label that your
machine learning model recognises it as.

recognise numbers TopLeft @) Topamiddie € Topright € MiddieLeft € Middiemiddie @ Middieright B Eof

This will return how confident your machine learning model is that it




25 . JobuheTe ynosopere Aa HUACTE jol yBEK UCTPEHUpPAnN padyHap 4a Urpa OBy Urpy.
To je y peay. Kopuctuhete CKkpey fa 6ucTe CKynuam AOBOJ/bHO NpUMeEpPa 3a YYere padyHapa.
KnukHute caga Ha ayrme strainght to Stratch.

Using machine learning in Scratch
< Back to project

‘You haven't trained a machine learning model yet

You can train one now and then come back 1o open Scratch.

Oryoucango | straight into Scratch o,

Your project will add these blocks to the [NEICH=IIIEY tab in i< - except with the name of your

Scripts. project.
recognise numbers TopLeft @8 Topmiddie @ Topright € middieLen & miadiemiddie € mide -9
Dot = T gk 2l ol aaill ek dho labol ot 1 [ ]
26 . Capa 6u Tpebano aa moxkeTe ga BuanTe Hoee 610KoBe y oaesbKy More blocks y

Bawwem naoughts and crosses npojeKry.

GUEED s & Flev Edtv S

Scripts

Make a Block

Add an Extension

Load Experimental Extension

noughts and crosses v
recognise numbers TopLeft € Top|
recognise numbers Topleft @D Top

Bl 1op_mi

Sprites New sprite; / Q' = "
r
et - CZXID
New bocegron - €D
/el -
- CED
27. OtBopuTe Noughts an Crosses TemnnaTe noHoBo. KnMkHWUTe Ha Project Templates,

notom Ha Noughts and Crosses.



noughts-and-crosses

(]
I.-J

VES

1 basdop

e backdnop:

/am

Editv Project templates v

F . Seripts | Backdrops | Sounds
[ Motion || Everi=
B Locks ) contral
l Sound | sensing
B Fen [ operators
Ro
Make a Block

satup model labals

Computer move In next empty sps

New sprite: / &4 8

noughts and crosses ¥

define 5etup modal labels

OPPON" AOVE LTY OPPONENT
g o B
.\

w ddie o [TNCEED

s o [N

iddle_middie  vo TN
middle_right 1o
botom left  to |[EETERNET
botsom_middie o _lewm_l’"lﬂﬂl!
et bosomright  to

SRR EEERAEG

These four custom blocks will
need to poputated with the new
machine learming project blocks
before this can be used.

g
—_ a=a
A
. - ol -

KnnkHuTe Ha Stage 1 npoHahuTe HM3 6aoKoBa nog Hasusom setup model labels.

noughts and crosses e Project

define use machine learning model

set comowier-move  to top_left

define add crass moves to tralning data

define dd nought moves Ro training data

29.

MoganduKyjTe nporpam Tako 4a ce caga KopucTe Balu HOBM YNpPaB/bayku 610K0BMU.
HanpaBuTe ra fa usriega osako Konupajyhu TamHo nnase 6/710K0Be U3 Baller NpojeKTa.

define Setup model labels

PLAYER MOVE to PLAYER

OPPONENT MOVE  to OPPONENT
EMPTY MOVE to EMPTY
top_left  to top_left
top_middle to top_middle
top_right  to top_right

middle_left

to middle_left

middle_middle  to middle_middle

middle_right ~ to middle_right
bottem_left  ta  bottom_left
bottomn_middle .~ ta bottom_middle

bottom_right  to  bottom_right

30.

MpoHahute add cross moves to training data nporpam (H13 610KoBa).



TpeHyTHO HeMa 6710KoBa y 0BOM aeny, gogaherte ux y HapegHOM KOpaky.

” Beta &5 Filev Editv Project templates v 2+

rge? noughts-and-cross: Scripts Backdrops | Sounds
L. ~e

[Z51]

I Motion I Events

] Looks I control

I S I Sensing define Setup model labels
l Pen I Operators

PLAYERMOVE o PLAYER define use machine learning model

I oat= More Blocks

Add an Extension

OPPONENT MOVE  to  OPPONENT

set computer-move  to  top_left

topleft  to top_left

Load Experimental Extension

top_right  ta top_right

recognise numbers TopLeft [JJ] To
recognise numbers TopLeft [l To
middie_right  to  middle_right

il top_left = define add cross moves to training data

il top_middie set bottom_left e

Sl top_right —.oowcidle 0 bottom_middle

. bottom_right o bottom_right item | mowve number of history cross top-left
| [l middle_middle

noughts and crosses v
middle_left  to  middle_left

middle_middle to middie_middle

set
set
set
set
set top_middle  to top_middie
set
set
set
sat

3 1 . Hopajte add training data 6n10k.Mpumehyjete aa noctoje ABa 6/10Ka KOju NOUYUMLY Ca
add training data. Bama je noTtpebaH apyru, Ha caMom Kpajy incte 6/10K0Ba Koju ce 3aBpLUaBa
ca label.

define add cross moves to training data

add training data TopLeft TopMiddle EB] TopRight ] MiddleLeft MiddleMiddle [E] MiddieRight [EI] BottomLeft BottomMiddle

item | move number of history cross top-left item | move number of history cross top-middle item ' mow

32 . Uckonupajte item-move number 610KoBe y npasHuHe y add training data 6510Ky.

Bnokoswu cy Beh cnpemHu 1 nopehaHu cy y ucnpasHom pegocnesy. Camo je notpebHo aa mx
npesyYyeTe MULLIOM Y NMPa3HUHE PeaoM.

define 2dd cross moves to training data

add training data TopLeft W] TopMiddie EIj] Tonmight B m**  eLeft [f{i] MiddieMiddie [Ef] MiddieRight [E{j BottomLeft [l BottomMmiddie E{ BottomRight ] to

e ——

Iwem | move number of history cross top-left item | move number of history cross top-middle wem | move number of history crc




Kaga 3aBwwuTe ca, Tpebano 61 ga m3rnema Kao Ha cavum ucnog,. MmeHa 6m tpebano
Aa ce noknanajy: ToplLeft nae ys history cross top-left, TopMiddle nae ys history cross top-
middle 1 Tako game.

define 3d cross moves 1o training data

add wraining data TopLefi item | move number of histary cross wp-left  TopMiddie item | move number of history cross top-middle  TopRight | item | move number of history cross top-right  MiddleLeft | em | move number of history cross middlo-left  Middie]

af history cross middie-R  MiddleMiddle | ltem | meowe number of history cross middle-micdie  MiddleRight | item | mowe numbes of histary cross middle-right  BottomLeft | ftem | mewe mumber of history cross bottom-kft | BoriomMiddie | item | mewe number of Mistory crass bottom-m

Mocnearun 610K cagpxu history cross choice 6510k.

Middle ' item ' move number of history cross bottom-middle  BottomRight ' item | move number of history cross bottom-right  to | item | move number of history cross choice

OBO je jako 6bUTaH KOpaK TaKo 4a, ypaguTe ra NaXK/bUso.

3 3 . MpoHahute caga add noughts moves to training data 6,10k.



% Flev Edv

Project templates v

fga" NOUgHts-aNc-Crossos Sawe Project
- ~e

defne 1V mode Ladels

SR, m
EWTY MOVE B DMTTY

el g top leh

Lood Expenmortal Extension

e B sep_middls

= g . ° e

recoguise numbars Toslets [l T
recogeise rurbers Toplett [ Togh

e

e e 9 midsle e
fefive B3¢ cross meves m wairing dass

- CID Y mhde_rgh
m IO B botiom_jeft 2d¢ training dats Topleft irem | IOwe MMIIME o Moy oo sl T
- m tottew ewithe  t8 Sottore_nidde
- m bottem Agw 88 botiom_rigat
r
Sortos Newsprte: / @@ | - ey
- =y Thess o cusiom blocks il
. a0 Deprlated Wit 4 fow
[ scesaen_dese ] machine lirming project tiocks
= S Rla A TS
e " ™ ™ " ™
el S o ) dnfina 806 Pought meves 10 alsieg data
R A
;
e - CIED
Wi a W BR ow Ode

um otree narmier  of Sanry rough se—e a:

wid wraining eusa Yoolett JIJ Toptlh

add wraining cata Toplal ™

34. Hopajte add training data 610K 1 uckonupajTe 610KOBe 3a KpeTake Y Hera Ha UCTU
HaYUH Kao LWTO CTe TO ypaauaum 3a MKkcese y Tauykm 33.

JaKko je 6UTHO Aa NnpoBepuTe 4a M Ce NMOKNaNajy MMeHa Ha cBakom 610Ky ca MmeHom nabene
yHyTap cebe. Ha npumep, ToplLeft nge ca history nought top left.

define. add nought moves to training data

add training data TopLeft item ' mowe number of history nought top-left TopMiddle item  mowve number of history nought top-middle TopRight ' item | mowe number of history nought top-right MiddleLeft  item | move numbe|

-right MiddleLeft item | move number of history nought middle-left MiddleMiddle ' item | move number of history nought middle-middle MiddleRight ' item | move number of history nought middle-right BottomLeft | iten

(bt BottomLeft item | move number of history nought bottom-left BottomMiddle item | move number of history nought bottom-middle BottomRight  item | mowe number of history nought bottom-right to item | mowe number of history nought choice

35 . CauysajTe cBoj npojekat. KnukHuTe File -> Save project.



36. Oaurpajte napTmjy NPOTUB payvyHapa. KAMKHUTE Ha 3e/1eHy 3aCTaBMLY Kao LWTO CTe TO
ypaannun panuje. Urpajte y full-screen mogy Kako He Bucte cnyyajHO NoMepuan IMKoBe
MULIEM.

37. BpaTuTte ce Hasag Ha TpauvHWHI cTpaHy. OcTaB/bajyhn CKped npo3op OTBOPEHUM,
BpaTUTE ce Ha TPAUHWUHT TOO NPO30p.
KnnkHute Ha < Back to project nnHK, a oHAa KAMKHUTE Ha Train.



Worksheets MNeras Halp og D

+ Add new
labsal

top_left top_middle top_right

Topieft EMFTY
Tophidda EMPTY
TusAgh EMPTY
e on PRERTL

+ Add example + Add example + Hgdd example

i
L

middle_middle middle_right

Toolet PLAYER
Topbdde OPPONENT

middle_left

+ Add sxampla + Add exampla ) + Add exampla
/1 )
bottom_left bottom_middle bottom_right
Tusiut PLAYER

TepMidde OPPOMENT
TopAignt: OPPONENT
R P

4 Add emample 4 Add example 4 4dd example

38. Mornepajte wta nmamo Ao caga. CBaka CTaBKa je NoTe3 HamnpaB/beH Of CTpaHe
nobegHuKay naptmju. leta/bM NpMKasaHW y CBaKOj CTaBKM ONKUCYjy cTarbe Tabne y Bpeme Kaga
je nobegHWMYKM Urpay HanpasmMo Taj noTes.

39. BpaTute ce Ha CKpeu npo3op (window).

40. OpurpajTe jow HeKoMKo napTuja. MoTpebHO Bam je MHOro oaurpaHmnx napTuja Kako
61 ce cakynu/o WTO BMLLIE TPEHUHT NogaTaKa 3a yyerbe padyHapa Kako ga urpa osy urpy. Kaga
npoLeHnTe Aa CTe OAUrPanM AOBO/bHO Pas/IMYMTMX NapTuja, BpaTuTe ce Ha training tool
npo30p MOHOBO.

41 . KnnkHuTe capa Ha < Back to project anHK. KnukHnte notom Ha Learn & Test gyrve.

42. YKonnko noctoju ayrme Train new machine learning model, moxkeTe AMpeKTHO
CKOYMTM Ha Tauky 47. Y cynpoTHOM HacTaBuTe peaom. MNpehuTe Ha Tauky 44.

43. Jow yBeK HemaTe 40BO/bHO NpUMepa Aa bucTte nctpeHnpanu padyHap. da 6u 6uno
[O0BOJ/bHO Aa payyHap 3Ha Kaja Aa MCKOPWUCTU HEKOo NoJbe, NoTpebHo je Hajmare 5 npumepa
Y KOjUM BM KOPUCTUTE TO MOJbE U 3aBpLUABaTe NapTujy nobegom.



OBa cTpaHa BaM NoKasyje KOAMKO npumepa umate go caga. MNornepajte je ga bucre suaenn
KOju npumepwu Bam dane.

Machine learning models

What have you done? What's next?
You have collected examples of numbers for a computer to use to Keep going!
recognise when numbers are top_left, top_middle or 7 other
classes. Go back to the Train page and collect more examples for each of
the labels.
You've collected:
« 2 examples of top_left The more you can get, the better it should learn, but you need at
« 1 example of top_middle, least five examples of each as an absolute minimum.

» 1 example of top_right,

= 1 example of middle_left,

= 3 examples of middle_middle,
« 0 examples of middle_right,

= 2 examples of bottom_left,

= 1 example of bottom_middle,
« 1 example of bottom_right

Ocrtaeute Learn & Test Nnpo3op oTBOpPeHMM. BpaTuTe ce noHoBO Ha CKpeu nposop.

OpaurpajTte jow napTuja.
MokywajTe Aa 3anoyukbeTe NapTUje Ha pPasInNYMTUM nosuuMjama g abucre Aobuam wWwTo
pa3HoBpCHMje Npumepe. MNoKyLwajTe ga 3ano4mbeTe NapTMje o4 No3unLmMja 3a Koje MucanTe ga
BaMm dasne npumepu.

Kaza npeTtnocraBuTe ga uMmaTte Hajmakse No 5 npumepa cTapTa ca cBake nosuumje ca
nobegom, Bpatute ce Ha Learn & Test nposop u ypagute refresh ctpaHuue.
AKo un gasbe He Buaute gyrme Train new machine learning model, mopahete noHoso ga ce
BpaTUTE Ha Tayky 44 1 NOHOBWTE MOCTYMaK CaKymn/bakba TPEHWHI NnodaTaka. AKo ce asrme
nojaBmno, HacTaBuTe gasbe 1 nNpehuTe Ha TauKy 48.

KnukHute Ha gyrme Train new machine learning model.



< Back to project

What have you done?

You have collected examples of numbers for a computer to use to
recognise when numbers are top_left, top_middie or 7 other
classes.

You've collectad:
+ 0 examples of top_left,
5 examples of top_middla,
14 examples of top_right,
& examples of middia_left,
14 examples of middle_middle,
9 examples of middie_right,
13 examples of bottom_left,
6 examples of bottom_middle,
14 examples of bottom_right

Machine learning models

What's next?

Ready to start the computer's training?

Click the button below to start training a machine learming model
using the examples you have collected so far.

{Or go back to the Train page If you want to collect some more
axamples first.)

nfo from training computer:

Train new machine learning model

[lITa cMo ypaauau no caga?

Ob6yuaBmo padyHap ga urpa urpy Ukc-Okc.

[o caga cmo yHanpeaunu Cpey urpuuy XO Tako Aa MOXKe Aa caKkynsba nogatke ( npumepe ) o
TOME KaKO BW UTpaTe Urpy M Aa Te TaKO3BaHe TPEHWUHT NoJaTKe yyBa. Te noAaTKe CMO KOPUCTUAM A3

6ucmo obyyasanu ( HanpaBuau ) TakoseaHu Machine Learning Model.

Cnepehun Kopak je ga MCKOPCTMMO Taj MoAen Kako bucmo omoryhuam padyHapy ga cam
oAanyudyje Koju cnegehu notes ga HanpaBu CMUC/IEHO YMECTO Aa CaMO CBaKM NyT 04MrpaBa notese Ha

HEKOM NpPa3HOM NoJby Koje NOCTOju.

47. Bpatute ce Ha CKpeu nposop.




48. MpoHahute 610K use machine learning modelHa pagHoj NoBpLIKHMK.

@EID) cet» @ Filev Editv Project templates v

@' noughts-and-crosses Scripts | Backdrops | Sounds noughts and crosses [E=BVRFNEY
Lot
)

' Motion I Events

[ Looks 1l control

1 sound [ sensing define | Satwp model labels
BPen 1l Operators set PLAYERMOVE 10 PLAYER

define use machine learning model

More Blocks

sat | OB
set computer-move  to top_left

. st MOVE (fo EMPTY
topleft 1o top_left

Load Experimental Extension twp middle 1 top_middle

noughts and crosses ¥ (]

recognise numbers TopLeft [Ji] Toy
recognise numbers TopLeft [Ji] Tog

middle_left o middle_left

set
set
set topright ko top_right
st
set middle_middle to middle_middle
set

define add cross moves to training data

middle_right  to middle_right
- m bottom_left  to bottom Ie: add training data Topleft item  move _llbl‘
49 . 3ameHuTe Kpajtbyu neBu 610K ca recognise numbers...labels.

define use machine learning model

set (computer-move to recognise numbers TopLeft [JJ] Topmiddie ] TopRight ] MiddleLeft ] Middiemiddie ] !

current state top-middle

50. Mckonupajte HapaHyacTe 6/10KoBe MUCNog y NpasHuHe y recognise numbers 610Ky,
C/IMYHO Kao WITMN CTe TO Pauan paHuje.

define  use machine learning model

set computer-move to recognise numbers Topleft current state top-left TopMiddle = current state top-middle TopRight ' current state top-right MiddleLeft current state middle-left MiddleMiddle = current state n|

state middle-middle MiddleRight = current state middle-right BottomLeft = current state bottom-left BottomMiddle = current state bottom-middle BottomRight | current state bottom-right (label)

5 1 . CauysajTe cBoj npojekat. KnukHuTe File -> Save Project.

52. WrpajTe npoTMB payyHapa KAMKOM Ha 3e/ieHy 3acTaBuLy.
o Kopwuctute full-screen kako He b1UCTe NOMeEPUAMN IMKOBE CYYajHO
e U3beraBajTe Urpakbe UCTUX NapThja ca UCTUM NoTeanma MsHoBa. Urpajte pasanyure
napTvje WTO BULIE KAKO BUCTE padyHapy MPYyXKMAW LITO BULIE TPEHMHI MoAaTaka,
OZHOCHO NpMMmepa ca Kojux he mohu a yum Kako ce urpa jow 6osbe.



53 . Kaza Bam ce byae YMHWAO ga urpate UCTY UIPy M3HOBA M M3HOBA, BpaTuTe ce Ha Learn
& Test 1 ckopucTUTe HoBoAO6MjeHe TPEHUHT NoaaTKe.
KnnkHute noHoBo Ha gyrme Train a new machine learning model.

Machine learning models

< Back to project

What have you done? What's next?
You have trained a machine learning model to recognise when Try testing the machine learning model below. Enter an example
numbers are top_left, top_middle or 7 other classes. of numbers below, that you didn't include in the examples you

used to train it. It will tell you what it recognises it as, and how

You created the model on Friday, August 31, 2018 9:47 PM. confident it is in that,

You have collected:

34 examples of top_left,

25 examples of top_middle,
32 examples of top_right,

If the computer seems to have learned to recognise things
correctly, then you can go to Scratch and use what the computer
has learned to make a game!

25 examples of middle_left, If the computer is getting too many things wrong, you might want
55 examples of middle_middle, to go back to the Train page and collect some more examples.
24 examples of middle_right, Once you've done that, click on the button below to train a new
5 4 o BpaTtuTte ce Ha CKpeu npos3op n ogurpajte jow naptuja. Kaga Bam ce y4ymHu ga ce

MyuuTe Aa npoHaheTe HOB pegocaes noTesa Koje urparte, NOHOBO ce BpaTuTe Ha Learn & Test.
KnnkHute noHoBo Ha gyrme Train a new machine learning model.

MoHoBMTE OBaj NOCTYNaK HEKOJIMKO NyTa 40K Ball MoAgeN He NocTaHe A0BOJbHO A06pa U
AOK payyHap He NMOYHe Aa urpa cTBapHo [06po.



[lITa cMo cBe ypaAuau U Hay4YUau?

v' 06yunnu cmo padyHap Aa urpa urpy Ukc-OKc.

v" Hucmo mopanu Aa onucyjemo npasuia Urpe padyHapy.

v" HMKaZa HUCMO eKCNIULMTHO PEK/IM padyHapy Aa Mopa Aa noctasu Tpu X y jeAHOM peay Aa
61 nobeamno 1 canyHo.

v' Hucmo objawrbasann pasnuke muamehy BpcTa, KonoHa M amjaroHana. MctuHa, npasuna
nocroje gebmHncaHa y CupaTtux urpu, aam 1o Huje KopuwheHo y MauxumHe JleapHUHT mogeny.

v' YMecTo TOra, padyHapy CMO MOKa3a/iM Kako [a Urpa urpy Tako LITO CMO je My urpaau. Ha
HaLWMM NPUMEpPMMa je Hayumno ga urpa. Ckynsbajyhu TpeHUHT nogaTke U npumepe o/1yKa Koje
CMO MW floHOCUAK Aa Bcmo nobeuan, obyunm cmo padvyHap 4a Urpa oBy Urpy.

v' Kapga rog ce HanpaBuia o4/1yKa Koja je gosena go nobeae, 6una je goaarta y TPEHUHT NoAaTKe
M KopuwheHa 3a yyere KacHuje.

v'  OBaKBO yuyerbe ce Hasusa PeuHdopuemeHT JleapHuHr. Kaga ce gecu HewTto [o6po wu
KOPWUCHO, MU NojayaBamo noctojehu moaen Tume.

CaBeTH
Hemojte 6UTH HEXXHU Npema payyHapy AOK urparte NpPoTUB Hera

Kajaa noyHete ga urpate NpoTMB padyHapa, BepoBaTHO heTe noKenetu Aa Ha NOYETKy urparte
He HajboJ/be WTO MOKeTe KaJa BUauTe Aa payyHap Ha NOYETKY Urpa CTBapHo sowe. To je HopmasHo.
PauyHap joww yBeK He yMe ga urpa urpy, Tek ce obydyasa 1 notpebHo je Aa npohe MHOro napTuja npe
Hero WTo NnoyHe Aa urpa Aobpo. YKOAMKO ce caxkanute, urpahete nowuje Hero WTo MOXKeTe.

Mpumepa paau, ako umaTe Asa X y BPCTU M BM cTe Ha noTesy. Tpehe nosbe y BpcTH je npasHo
N MOXKeTe flako nobeanTtn. MoxKe Aa ce Aecun Aa Bam jeAHOCTaBHO byae »ao Aa nobeauTte Tako Nako,
na ctaBuTe cBOj X Ha HeKo 6ecmMucaeHo APYro MecTo Kako Bucte padyHapy Aanu joll WaHCu Aa
nobeau.

Hemojte oBo ga paguTte! YnpaBso cynptoTHo Tpe6a noctynatu!

PauyHap yuu of, Bac 1 BalMxX o4/1yKa U noTesa Koje urpate. YKO/IMKO BU HE MCKOPUCTUTE SlaKy
WwaHcy 3a nobeay u cTaBute €BOj X Ha HEKO becMUCNeHO mecTo, HeheTe pavyHapy CTaBUTK A0 3Hakba
Aa Tpeba noctaButn Tpu X y peay 3a nobeay. MNpaktuuHo, yunhete ra ga nsberasa oHo wTto Tpeba aa
My byae unsb.

[a 6bucte wto 6prKe n 6o/be 06yUMAM padyHap, UrpajtTe oa, camor noyeTka Haj6osbe WTo Mmoxkerte!

HanpaBuTe WTO BULUE WITO PA3/IMUUTUjUX NPUMEPA NapTHja

[ok uvrpate wrpy, oby4yasaTe padyHap aajyhu my cBoje npumepe Kako Tpeba urpatw.
MoKyLwajTe Aa OCMUC/IUTE LWITO BULLE PA3IUUYUTMX MPMMEpPA KaKo bucte ra obyumnnm wro 6osbe u bpxe.
Ha npumep, cTapTyjTe cBaKy NapTujy ca pasandnTux nosuumja.



JecTe v 3HAIN?

Jbyau cy npoyyaBann MalIMHCKO yyere obydaBajyhu pauyHape ga urpajy urpy Mkc-Okc Beh
peueHnjamal

JepaH of, No3HaTMjuUX Npumepa je npumep BPUTAHCKOT HayYHMKa KOju je NPoy4aBao BELTAUKY
WUHTenureHumjy, koju ce 3sao Donald Michie. Tokom [lpyror cBeTcKor paTta, 0Baj Hay4YHUK je paamo y
Bletchley Park-y kao pa36ujau wudapa (Loge bpakep).

fogmHe 1690. oH je pa3sno MENACE — the Machine Edurable Noughts And Crosses Engine.
OBo je 6MO jegaH of NpBMX Nporpama Koju cy MOMIN Aa Hayye Kako Aa wurpajy urpy Mkc-Okc
nepdekTHo.

Kako [loHang Huje Mmao padyHap Koju je morao ga KopucTu, Hanpasuo je MEHALLE kopuctehu
304 nakoBaha WKMObULA U TOMWUAY CTaKNEHUX Nepan y 60ju.

CBako nakoBarbe WKMbMUA je npeacTaB/bano jegHo of moryhux ctara Ha Tabnaum — nonyt
npumepa Koje CMO MM CKYM/baiv KAao TPEHUHT NoAaTKe.

JoHang, je cTaB/bao nepse y Kytuje ga 6u npeacraBmo YnkEHULY KOJIMKO YECTO je CTarbe Ha
Taban Koje je NpeacTaB/beHO TOM KYTMjOM, NPETXOANIO NOTE3Y KOjU je foBeo A0 nobese y naptuju.
Bpoj nepan y KyTuju je ekBMBaneHT 6pojy nojaB/bMBakba Npumepa (examnae) y jegHom og, bucket-a
KOje CMO Kpeupanu 3a NpuKyn/bakbe HAWNX TPEHUHT NoAaTaKa.




