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Abstract

Though the Digiéeal eaAbleaonhdasgcyamed eo uirdvorpd vg hit o r ma
forget to consi @l ehrantdhi ec aepf phaedc isppaeocptiinea sn ka d or d e
is a development al dntselrldect uwahlar dics @bii siedy L
di ffiicwdmmersidcealtaayosn and s ciaald ibmpaiersmentct ed
beharvdioowe c @i |wdirtehnsA3I@ tsihmrobews unusuwalk!l @abinlgi t hes p
of technol ogyetcodull dt oo risetraetmead tatt eea hdroengt i vi t y.

I n this project, we devel opetdhaAhShfat Caffadap
School in VAt amgiam Pppamhe [GRmE nlteRiacdae g t h
Leap Matiacand egestoghkrat dvaae® designed ,and i n
tailfoorredchi |l dr etno i epaiamn £la ,a hrmagmarayt i @amd mot or
therefiomel at Af ttienepaltei nveiustyabti il dwieyc et nedsut cstuepdp o r t
amendment s an.dhigmpnesocveeimeenst shitgdha phhan s eiam d r @ hmi

La Calfmdtahe f ut ur et,hiwe awopullidc aetxi pdeaorfcl ouuel ndc ema k €

This project has completed t heqfuolrfeorsgmng t h
Caf atdmacher s and compl gaee tSereonme,si g mplf e tteh
i mpl emeanntdaseiectnrh € Leap Motion gesader emémtb® eac:
accordierg btacwkhi f domn with ASD in La Cafada.

I'n thisfiepgblttinweoduadotute alua alsgir cbrovded o e o gy
us e, then we wil/ describe the swdrnniwawe kawvse
i mpl ement at i Gonn cd rucks ptoessstarhfdgeo v e maint tug enirny ¢ arbse

presented in the end
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i
Chapterl:l nt roducti on

My f i nal yeas proojnetctproject bet ween Beijin
Tel ec ommu(nB KLRAThieg,resfuteeern Mar . obmicQivdUlsh ¢ ye aff t er
andni versitat Pol(iUR\hme iara fdfegaMbnl d recihan®d ogy t
hehpndi cehpd.édy eprtohiecity eap| ement ati on project
design, iIimplementation andchielsdrnasug iwsifnt lBBp eaxcpg
di sorder @AfSDememflieerafYada High School

The reportinsa owaynt patd wea IklfGhvasy 2 telr & r ot dhuec e
backgabootd autasd tewedoe C&hputp@GleraptB@ersch i be t h
worwke haonteo il dghcer doefs of t ware desigandi mpbkeimag
Chapmaikeénclamtbi cpossiinbppjreovemahtusei pear s

1.1Pr oject Description

111Project History

At La Cafada Hi gt oSwxnh ooofli et ievignl ag rheeiree i s a s
chilwdirfeBnivhose ment al ages swthax ha trtelseurl & ash tityne §
and memagrhtelbati vely weak compared Poemoomal
yeamr st hi savprrdjed gyt ,of di gniett dlodan G riteendblamdleo gy e d

|l ogical and thinking skills.
This project i si na tdarntevdniudim g8 mpdrilog keccrtat es bet
Techni cal School of Tel ecommuni cation Engin

Education (Il EShlka G6a%$tadae sanmgpiort of the Sy
and Technology of the MinistrBUBWOTISkdtelmecteh an
superivivBYWm the final year project to contir
applicatiowsthohSRhi IChffard a .

The 1 TRWasndevel opepdl aat fSoorum dfGorolchi | dr en wi
musi c pwhatcfho uomme nsom@mut er |, t ablient ,t haen dp ukiprmes
experiinage musi ¢ therapy cthoi |tdirbetne t handiie¢ pp mé d t
appliltltAtTmeys are col |l abor atéiLmg Twir trdexgOerciumenrt ti |
new technol ogi cal possibilities of music the
physicall dmesmd iatl ivéay .uabl endx@ieaelisilgydces it o condu
these meanilnagdtuly eamodtschcvilosr.&r b ¢ &mp i snhé @So ¢ a |
5
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I am conviikee dnyd ettt imbbuea m participating in a

and | am using technology | have |l earnt to h

1.12Pr oj ect MotTecanivb wdignadht

The professors and teachers at abd Gafhadat loay
childrends attenti on ainas Ase¢enwerrygpla avdi svetld aa€a'l
anwle hbaeveen t hrough sevewelddcail ked atnhda tmeteht @ nwa
creanetwvangram puzzlcaltglmenegame Plao ubdiyd goees tiunrtee

recogwi aitome Lheaar pd. WMatei on

The technol ogy oMoi imphegeaslaapmp Qderagpti Gdils as
t rsbomi dgpt a col |l ected by har dwaerden tt eor & chtei csro fEr
anul I mpdithledi pnsmp | e mesnit m g ggienstt eurradtf ewittsh i n t he
Further game desi Ghawi etedlkenohogypddetrdi i hobe
di scussed.i3n Section

A version interacts vhiaar dtinhser pLeeaanpi nMobteit evsb G oanut s

a more chal lcehnigidnrgehnl ABBPf f Epbent from pbaying

mouwlkere every move creates i mmediate respon
Leap Motion Cont riodalgern erremgauplpiBhsgs phem t ot o 2D
predwhat wi |l It hogceceutru raef,t edirodvarpdhmemb éaras been mal

Furtblmek gr ound whioprmassi @mihfeitcpancthi | dr en wi th
be introdu2ed in Section

1.2Pr oj ect Achievement

According to thendr ajegaiti rseepreecnivel dhécioneoddhlee Ca | ¢
foll oWwWireeg nt atshkiss pr oj ect :

1) An a leyxsieshtairndgw as cef taomtadhperso jaesc twe | nl a taasT D K &

t he Mocetaigerst ur al i nterface

2) Degm aenvdetdbp tangranmspuegap e MgamehacCoawarel | e

way of i.nteraction

3y Carry wutchhi ¢éadimrdent eacher sanidn glaa héam § & deaelkded a c
i mprovements t hatfrmaekaiughet gamg vmotrhe.cAAISD dr e

Theesul ti ngp psloifctavEargd)ii & a t anigmaomn gamei ons w

6
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supports two platform, Witniiahwt flPeCvealhsd dindir @ e ¢

three diffi.€hlitylrleadiemondaimhds plaantelsei ranrdecor ds
progress wil/l be recorded f oarn atlfiybseer.ga macbans

i nteracted bflLeegaeps tMiortei ouns iGognt r ol | er .

Fi gaClki | dr eafiapl dywi nggmé hewi t h Leap Moti on
1.3Project Contribution
My project contributes in the foll owing ways

1) Devel mpinhngl & ectual game a papcltiicvantthiiodnd 1 e@v oW iv 1
ASDan advanalelnpertndiweitoous mwroo.jkeadatn t hi s

2) Thgesture contpobveds thebgamelaci ey f wirt H oA
i magi aatdi memor.y training

3) Dur i n@o wvifgeanderhiid dren ptagchbobobk game witholt
screen or anrye dduecve sc etsh ewhptrcohbabi i oy of cros

Beydrmdbse mamolh ealesdo contri but ed nt o itnhde mlge aap
t he s<ourec@aingded the issuelt dhotpleent@aanpbu€Co mou A i

t hSSDkhsLeaap Motion user.
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Chapter2:.Backgr ound

Pl agmot hoenllpy chil dren devel opugri@dtsedalnidg &ntn es
such amguage and | oo @l mikd antgi eemm, v pngbbkkml I s,

s kialsl §#8lult for chSk theen sykiiddglisnlgodpisf fienr eant way
t hey fmimchtsome typeThemay pbeayynpee fifetichtal loanbi | i ty
copy simple actions, to explore the environn
respond to ot h%®lrts iosr ctoommoark ef drurtnhsem t o have
only a few toys, orf! play in a repetitive way
Every cyhdedmdgaignessi x main types of:Ipllay, which

1) Expl ophtaygrcynh dsdtreeknpilnbpgoy at her t hamhemayi ng wi
2) Cauareaf f ecwh ipd la yenheialndsr e n pol ra yg avniratésly udi ergtsa i n

actstonproduce the desired result

3) Toy ,plfaarynct i ointali | fagr dliwl d e nustiea yolgemadit M
gamers the way they were designed

4) Constr ucgotri vset rpul catiiuerne dc bptldadyn ehd o mentatkkien g

5) Physi ctanmrmlva yd ebso dwh oelxee r c ¢ Isiel t ddmeevnel eolpp sgr o s s

skill s.
6) Pretendwpl el -lisv alt In@hgehhedr en use thelayi magi

However, for maS[y tchhe |wWareino uws tshtdaegweed roopt, helyay

occur in a fidgmeoptreodki maskei gn AS% | sfo chhaivied rae
intell ectual di sability mar ked by significa
i mpairments (StarrButFo®y3SD & €mamee, f 2a00fL) om h
|l earn the skills needed for play and thus de

this process,tkrRresppawvarnihefl ogyough

21Chi | wréh iAASba CafYfada High School
I n La Caf&daodi gtime Ya henpeahialw céBaDs sThefy e
growing intellectual ability but uneven | ea
communi chéeisagrputsingly fond of maThemaftors,
di scovering tthireiurg hgpcqdluezrytailha |[nsbr . pr oj ect , we
gament eryeme n@f t he ,sittdoiutsydp ebse oaf gpoloady way f or

8
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i n La Cafada to |l earn play skills

Structursedpplosye, tao free-upl py ovi s amhlersbluyce
of fcehrisl dr en a adloatdte ocfwli del Dmemegamawiatl h ya cl| e a
end pok nexampl e, compl et i hgtotroja grsaetme hpeunzgzllde ,
classified h%Sostriutctiusr epdarptliacyul arly useful fc
at angram pafzzster gamer ed pl ay can healcp itvhem eusi

and ideas tHdtnadrley reenedd eachdt ovin t he game.

Moreover, vVvisual cue is a great 1incentive an
to crpaazgama vol vi ng vlamr itohues wsewd rotlir reedh) eu ssicrmge e n
timdo physi cailutpimaysee®s swenlglggsviuce oecogni sin

ifas the input of interaction.

22Leap Moti on

The Leap Motion Controller is an optical han
handsumparhal | el ed accuracy. From XR to touch
makes interaction with dilglittsala nc oenctoema minca,t uir
suitable hardware ithopturgdme i nteractive tool

The hebdaetapoMoti ohs Cobwbrochimeras andhesomEDS nf
i Il umihmanes with fiomf rtdiree d elnisphlth et @ EDscpghis
with the casneriahdt& aendyeartdeewidcedat a baagk itho t h
r etail .m'é

Leap Motion Controller recogni skisg2red. touwnr e b a
can r ermatgnmistel tmo or dvarge mttisp a,ade bhowmeipros i t i o
data indicating handange dtherye aa rea sf readv v imre ot thael ¢
ot hheand.

FigQbeap Motion Controller recognise gesture u
9
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a) |l nt erBEncgii noen

From the vi ew eoifr tdieavlehl sompdeehso o ment it o t he coO
t hraulgelht eracti on Engi nepr olvliedielspth g emcal onnEag

paradigmand movements I|. ke swiping, pinching

Il nterldack snooat bencept in. Ldaep MewpomMoltasona Con
recogni tliike sp@Bdkobdixe2 @A oandi awmax8anumsdept h
Fi g8Ther osghmsaindg processmagches the 3D space o0
2D screen omMhiehée ec anpepxuibsatrsBoixn t head eapolMogs s o
devel oipreplsecnesonftanot i ons we need to realise th

Fi gBTkke space to get interaction with computer th

b) Fr ames

Frame is another i mpoAtBmameoincepeapbMotiberl
data col | efciteeldd forfloen titshameew epeeshe$s a&OALtifite sh ¢
a bufferawhaomaebtiné®r mat euofhroamBes de vweel onpeeerds ,

to pay extra attena iFrnaneo ctohnitsaicnosn cdeaptta swen cn

i mpl ement at i,oenc,0 gfnti hgeeesxgaumpel ,e | ocaeecfi ngers ol

These data are transmitted as a LEAP_TRACE
LEAP_TRACKI NG_EVENT object by calling t he
Leaplnterpol ateFrame() .

c) Gestures

The Leap Motcam mCendgmil derf out apnaiakpe, \g ecs truwcrl @ s
and sWiThiend eap Motobohi §DKahasdshsgestures.

10
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23Uni ty

For develophngyai gamepopul ar devel opment p |
gamasd deéeplnoy them acroessmbé¥REARdeaIsthliogpad i
power f ul engirmenatr yats cofi #n mige Ao r e, Wreiatpy Mot
Modul es package that makes it smoot Fitgaurdcesi
4shows mypawomelkiing Unity.

Q Unity 2018.1.972 nal (64bit) - Leveld_CopyMode.unity - PuzzlePieces - Android <DX11 on DX9 GPU> - 0o x

File

ject Component Window Help

i
A
A
A
A
A
A

FigdUmrei ty | nt er fdaeceel odpummei nntg my

11
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Chapter3:Sof t Wasée gn

UPV hapaberpnthis project since the beginning
angant hupaastccpant in this, ikmolwasa o€unigtaad @waeclhle
Asagreed between,at @aegit @machierastl i¢lhigsneese gest ur e
via LeaipwhMaott iwven are going to work on this yea

howe deasidgn d@fyirneng t he whole process of the |

3.1Requi r ementanG@atlheesriignng Sol uti ons
Sincgatmbseit ored for the children wiwdh KR&SDe i N
gat her requiremebesofeomwmet banr dtloagimet ye |l ame
to pay several visits tcoonidnounihcea tre qwaiotnha htehmifl c
however, under tlh9mysstupiebhviBRgoft oCgwi d o La Ca
i nst evagdd medroeg et her

After a few meetingssoome s hgn ofel thiaev equd meg ua ec
t o requadrr efmemft sc lefisi dam@ebfrada oane@sponding to 0
mentiiofeedd pnl i Taklde i n

TablRequi rsmmantDesi gsn Sol uti on

Pl ay St Feat uawet iodm ch Design Sol U

Have troubl e di

contrast col ou

Explorat|{Find difficult

Have difficulty|Give cl ear wr
of how to play before play th

Fihdrd to copy

Design a copy
Structur

Have trouble m|to complete th

patterns

12
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| mpl emest ur e

~ |fotrhe gamd hat
Growxgs om functio .
game can ubse ngl

Physical Motion Control

. . The gersgacuagenit i
Fine moneerdskkebk
beaccurate to f

I n addi game pbathhdgrends pr ogamed samaleyse .t oT b
to create a complete game applicatbhon, awego s

i nclmodeule for their teacpreargr eésos.track and a

Eventually, we havemoddualwihse ddrudae € dtadd edass iogn of

Tab2BPesign of the Application

Secti] Funct DescCcption
Login
Select difficulty from: be
Settiol
Select | evel
Studert
Select mode, copy oOor memor
( Game
Puzzle game in copy mode
Game Puzzl e game in memory mode
Pl ay r esfuditlti menused
Ranking |ist of all the pl
Recor (
Teach d Det ai | table with every pl
(Analy Radar chart to analyse eac
Anal y g
Progres's witetpnb eatt tcefmpt s of e

13
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32Logi c FIl ow

The overal(lseleg®pée ft hewapplication i s designe
and clear, with conspicuouAscdccradbiimgys saper apips
UPV,n getneearcahleer s in La Cafada will assist chi
start actually playing thel dame, awbhi dhr mefa hyg
i nterface, rather bhabhhekdgpevlkewesd sehesctdel e wne
training bmyyma ckihlodrder{ c anpwiptlhayf rtiheendgsa naen da |

el iminate the assistwaeaceoetiolfl twanthet e keepac
gui dance everywhere in the game.

Note that not only in the game interface can
I nsteeveed,y scene and button in the game can be

Children (play)

Login
Select Difficulty
Level Map

Select Mode

Copy Mode = Game Interface

Instructions
Memorize Mode =

Teacher (record) how to play?

touch screen
Ranking List

drag
. mouse input
Progress Tracking i
d ir

esture
Aline chart presenting the student's L
performance on each level

Performance Analysis

Detail Table

Figbrtegic Flappwplofcathen

33User I nterface Design

The appelnidcsatugo nwintdle p e nsl(ecnotr rienstfed@nfdaiene@ rtad € S C ¢
thleni ty, Edeft wntl her iinmprloednuecnet attBeeo hi). o i Hluir® i n
6, the blue rearcdnglesf omttdd dictelsé or ange rect

14
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rightcl| uded egdmeeis for children to play.

———E—— E—— E——— —— E—— —— — — —

Welcome Page Select Name Select Difficulty Select Level \
© *Bunal Z 09 8
g s U4 | SELECCIONA TV NOMBRE ! gzr DisrrcuLTy ! %_ q\ \
T Y
=]

e e e

— —— —
ﬁlly.r Ranking List \ Select Mode: Copy Mode (o0 0 O« " Select Mode: Memorize Mode
- . Player win by correctly ;oo cecrana v mMob | i srLscaom TV MoDo ! S0 A i G0
copying the tangram in s tangram pattern and reproduce
— the cloud hint. ”m according to memory.
Select Mode: Practice Select Mode: Record
Do not record the score. Record the score.
| ﬂg ; |
Detailed Game Record I

\

Fi g6Tkke User Interface of the Game
On |l aunching the game, a wel comeicphaigledrwen ht ob
pl ay game and t eiaacphpeera rtsoc oceheenchke arnedc cerxd t b ut t
program, and volume bamMhadjco$biumng kBaekgnosnad

mat eri al used wil |l be friendly and favour abl

3.31UI he&@amdodul e
Cliek@y enterThewmd apaamieotrhe plnaytehre dr opdown |
select difficulty. TheféefheedY 3 elee dtitflda ¢iufl ft

pl ayer wil |l be navigated to the correspondin
t he mlapwesrsetiore, | eveanai salmleovd hthe o ghtaavnesn 10 t
passed, so the next | evel ai d elvoedk ébdy an, d ccka nmr

then select pl gy wihdscédi:h ed Mepnaanri iiszh@grodhe d e2 0 seco
for you to remember the té@&FrngmMaméiewthi gddi se ¢ dh
copy ogiodes the tangramsi fFiitgBer e¢e op ri ght corn
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| y
—V ok _§

FigddMe mory OMesde uction (20 seconds to rememb

ﬂ ! I“ii|I!|IIIIIIIIIIIIIIIIIIIIIIl|llllllllllllllllllllllIllln. m
s
‘ i ‘

|

.

”I“ v ok

||IIIIIIIII|IIlIIIIIlIIIIIIIllIIlllIIIlIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIllIIIIHh.

Fig8&Cepy Modesruction (tangram in top righ
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Desi gn, | mpl ement at
to Stimulate Creatd.

i n and Testing of Applic
Vit
To play the game, th

y and Learning in Peop

o
i
e player can eitlhér wuse

t he )gpamsee mouse/ gesture recogrmiss e(dfpduyt tLleemap M
Wi ndows PC, with a Leap.DMaoatgi arh eCdanmatnrgolalnme rt op It

posiotciloing lot tba0e diel@a esecsewniegbst ure FBg@hewn i n

g,
i AR ATRETOERRR ,

Figdbrag the puzzle pieces by gesture
Af ttehre il dye&r voleinovh ameéatintse wubleedee vi n i f you got
ot herfwi $@ehd o0 see t heeglime used

) ’ L D) '
Sty

k TV GANAS i FALLASTE

FigaOM n Far |

332Uli n the Analysis Modul e

CliRBkcodhk db6 in the home page tmodeAse edre stihgen emer
Secti we Praodyi amkconngt abiinsitntghe pl ayer s, and det
each iphalyegrn om@r eass ¢ harrta,cdadamttriescy radn a laypd ies
The progress chart for ogadmadtewsdewm tt hi sa xd rsa vorf
the number ofadalraresmpda s . anrdpléyasyiesr 6cf ptehhed e e man
di mensiong¢j nt amewiag e ntghha g h e ptaassiddavede Ir ecor d t a
pr eseevnetreyt addc hofat t e mpptl anyaedre ctbhded iwbng@ Ichv el , t i m
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Desi gn, | mpl ement ati on and Testing of Applic
to Stimulate Creativity and Learning in Peop
used.,ay amodéswil nj).f(ai l

Al'l the record samd asnfalvyislien i nt erf ace

. TABLA DE SEGUIMIENTO DE PROGRESS @

Mver

FigafMéhe Analysis Modul e

34Lev el Design
To distinguish the difficulty of edai cfhf i lceuM @ ly

categobiegsnner , i ntermedi ate and advwaeanedy
the professors in the | ET La Cafada whose r e
of chamicrden®ccording to those material, | s €

- totalnumber of pieces

- number of different colours

- type of symmely

- the shape of pieces

Level flor belgi Mfmoer ss,ntée flbe d ioat ,eeBviagnad2iedd ur e
12 evel Desi gn
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