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M2 NN WYY YT, NNYPN IRIOP DN ,7NTI D0 APYN DIIIN NYT NMPY DY DT
MPMIYN PXADN XY ON TR OINNN DY 11722 2T O9NIN INNN PV PON .DNOY NNVPNN
NNMOVI XN YNNI VPN APY RI DINTIM PXVIN TOINY DX2INY NN ,DNVP DI NIY
TN ,0797 712y INY PNIRY 92T DIVN NX TIVNY DITYNY DIPNYNI MYSNNI NDTL DIV
.22 NN DDV MNTPNN MINNK IPYD) DD DINIYHPY DD 1NN

TOON DY OWINN PYT NN TIWND XTI MNTPNN NT NN NPNONIV NATVN NNNAVIIN
NN ,DONT DIMNENT IR VOPLY MIANTHIN DXDXBN NN YT DY IRPOPN MNND INNWNI
NNON .NPPON MNRNN N2 DANX , NN NNNY 127 DY NTN 1P NN TY TIVND ND1D?
STHITN NIND ONDT NN YD ONY MY D10 PIIYTH 2IWN 1NND NIWN N

YN DDNIN .N2XTIDNIN MNMO MNISI MNNNN NIV ,)I1NDT PRYN NN INPIDIND
NINY 10D P17, 120012890 NORMNY NN TOON DX DNID) TTIWNY IRPHPN T HY DXOOPIN
101 91I0-Firebase 2 w1 wn .mLUPKIVIIN 1IN DIIND T2 IWANNDY NN ,NINRSIN NYVIY

1N NPON WHRRWHN NMNN PODNI ,DYPYIN P2 D2)IDNDN DININ YOW NV NNN JITI OINN)
LD M DINYOPY

N .DOWWNNWN DY AN PINY NNIRNNI ,NIIY 5915, M7 MY NOIMIN NNNOVYON 90N
MYV2AVY NN ,NIYN DY DNV NN TPNANDY DIYINYAN NN I9WD ¥ T3 caching 1NN NVNPNYN
SV HP 2DOW NIYIAND NNNAVIN HY NNLPVIIIND 2N YIDIYWI D) DI PN NANN OIN
SNTADIDVY D PINAY NN THNY NI ,D°901 DIININ DPNYN

MNAYNM D>15°N ,0ORIOPN P2 NNYPNN NX NIGWN NNINIVIIN ,NIIDVN MNOND GONI
DMIRN NIXTID)IN MOYNDY VHPND ,DXWTN DIV MIPA POIND DI DIRPIP .ONYY
DYPNYN TIT 21902 DXANNYN DTN .NNINX PITI MNTPNNN 2INK IPYDI MYON

NN NPYD DI DINNN IPNDVID MNND NTNRON PINN NN TNY NN ,DPDVPRIVIN
AMNNANNA DNOTIWN INYINDY DT HY MNTPNNN

SV DY NNND NYTN PNIND NYINN 1T DPPNYI DOVINYN DY N DIV NHNIVYY , 010D
NIAYN NOT.MPNIN PRV MPIIN DY NNTPNN NINDNIV 21DV > DY O NNON N7 NPV
P2 NNVPNN DY 1990 ,00X1DPD DIV DY NPODN ,0XTIN MNIAY DIV NONN NN
.LOTPMINAYN) D19, DINIIPN
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SOV N 1) 1DIND NDTOIDON NPONIWIP DTRD W 12V 2NN : MYt MpH

M1 NN NOYN MAXTN NPV DX 19WY NNIVNY THPPYP NN : N7 9190
.N9N Y NPNVINN

99WY YT DOPNYN DPNY DIWPNL DIPNYN DXOININ DY DY PONNN : NPV
NNYNRN HY IXDVINT MIANYNN NN

NN NAY TAYOY MM NONONY MINONOV :Speech Recognition 91257 M1
.DY2VNN YT DY LOPLY

NN O PHNRY NDT NN DY 29890 0w :Speech-To-Text vOPLVLY N7
.2MD VOPLY MPY

NN 9V PN YT MNT MMN DY NIV NPT : Speech Analysis 99257 M)
ST N MOWN DY PYTN

NOYN DY DIDHNN N1 NYNYNN DI NIV (IPA) 9I18D3*3 Y09 NH*295N
NPT NN NITHN

D02 DY LOPL MNIND NV PA DI TINN NIIWND WRYNT T : 1PP0UIND PN
IYY NNNX PHND YT DOYITIN DMIPYN

NN YNNI YA THIRD 21PN NPT IR IMNY 970 : Spectrogram 99M99p90
IO
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7T NNVYPN NMPON DD O

1057V NX DIYYN N2YTODININ 2D NIYLN ANY XY XIN DX NI 19IND I12TY ININ THOD TIN
1YV TION TONN NX IV DV IN

PNYN NN 1NN NOY NIV NN NNYPN ORPOPIY DXONIN NI

STPONNA OTPNN NINY XTI TIN MM TN

.DNIN TOON MNTPNN NIAY N2 APYNN NN NNNN

1919°01 DY 1D DMINIYY DIDON 1IN NNYPNN INIHP

WIN-WIN-WIN vws

Nan

DNMYUPNORPOP DN OINPN D10 DIAPNY NDT »YR) MYI9N DY DYTD7 NN DIMP DDA
T2 NN DY THANDN 219VN N2 IR YIAVW OMNYD NP DI TN OY WID) NNVPN INIOP
YNDIN ININD DOWITIV DODOM YN, AT NN PR 0NN ,217D .11>22 190 NX 9)INY DI NNINY
Rirala)

NMPY OY D122 MONMNNI PR MNMPN NPPIDIRNY NNIN NYNNN MTIINSNY_PIVD IPDa
MYNNYN XD 12 ,NYTN NAY DXMN2N IX X)IPY 190 12 52 OY19> T1H5D MITYPNI XOX NT
.MAY M2 NN PRI IIN TNV NN O MIND) NPT OY MpPNOvA

,N127WN2 . T9Y5) DYNND PRPOPI MV Y DD NNNN MY VPN IV DIWNN NRY NIIWNN
LYNANY ODNINNYI LT9N DY 12NN DIRNNY 21DDN2 DODNIN DY NINN T 53D NOY IR1OPN
,T2 .ORNNA NNAWNM MNIHPN NN JITYN ,NNN PITA TOON DY IMNTRNN DX 3TN NIIWNN
.DYNNNN NODN NYPYN ¥PAY Y920 NYYN DIV MN

T92) T2o0 MN2T SW MNIIN NN MM NINDN NPND 7PDY THITIND NN MINPIDIRNY 1IN DY
ST 0N ORPIPNIV MDD NIMT MINN TN NYMN

PONDSDT NITI OO T2 NPT Y 12077 N7 02T T PX7TPNIN NOY NIV 1dYan
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NP MY NP7 X1

SV 1PV TINND MDY MDY MNTPNN MOLIY NREND ,MOOY RINNDD NIVN2 NPPN NN
S MNDT NPPOY DY T2 NDT HY MNIIN NN MP>Ta

(Speech to Text Models)op »mt : 1 noow

LOPLY DNIN DYIIINMDI NNV DM DXINIY PMINDIN NI DY DD TN NN DMIPP DIWA
,MNY NNV MIAYNNN XTI TIN PYNINX NDT NNIY THIMONIN N NN, DYWL .2IND
VIOV TIN 1277910 DY NNDN NN L,YPIN VYT 03PN MPTH NNV

NMNTPNN YW NNHINKRD IUNRI 17109 XY TN MY N1nY nonn v Context Based Guesses. -2
.192yN NAYD NNHNA IIMYNYNI

(Sound Analysis)*>p mn» :2 nVw

LDYDHN MINMNY NPIPTNI VVIT NI DIPN I TIT WYY PNRN ,07I2TH DIVIN TYUND
SV N7 MMD IWANN Spectrogram Mn® 7”Spectrogram’”. XIPIN 902 MN WX MNP
.DYPNAD DMPNA P NI AN M) PIT YN 1NN N NVIVI .00 NPNIN

Frequency (Hz)

Time (ms)

Spectrogram 7w nin1a'7 nnaT 1 X

4
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17°y2" NINN

MOYIAN PONY MWT

YNID 2N NDTN NIYIAN OY 197, T20N) NNVPNN ORPDP P2 DMIVNIIN DIWIND I2YN
PIINDY NN IDND DMIRMN PIPY T PIRIOPN YT DY DMI)NN IPNRN DDNIND .1N>22 ODNIN
. IDNADN TN DY

NNIYN DR TYINY YXDOLPAN 19INA TN DY WNRN DININND MVYY DOWPNN DY NNN DPND NI)
DNIN TOON MNTPNN DY N2 28N NNNN HAPY ORYOPY NYP ,TIY qONA .10 DY 1D

. TIY9Y TATN TWNRND 919P01 NN MIN IN) 122 D NPN

MNTM XD 1217 TN ,712>T2 NYI9N DN DXDN0 ROW D127 DN NITYPNON NVSPIOIN MN»P
. DOWYTN DY TOON NOYN DY P DXINNDNI NN NN DIINN D TNV

1AW 2N XN TN ,DMN INNIWNI TIPNY NNNRNDI NYPN NMININNN RIN DY INININ 289D

. ©919Y NPNNHD VPO 19 VRN DIDNINNI AIDINN NNAWNN DIV DTPNN KD 9

T299 1V OONINN LT D30 DHNIN DIRNNY W INYYW DI INIHPY PODNY NOWN NYIT
LDMNDOIRPOPY DMDTY NOVYM MNTPNNN NN XITN NIWNM ,THON TN NINN 19N

NIDIN NOTIN N1PNIN NPYAN

2NINN S DHIP\NDIMNN NMIN YININ T2 IRPDPN ORD MNID NN NOYW NOWNN NIVN 9Py
DNIIPM THON MNP NAY NN NNIN NNTN NOIWNH DX ,ND2H2 92YT0 DX ,I9DD

770Y0) NN NPNNN PON NN ToON DN ,ND ON)

1N DIPN NN NdYYNN 19> DN 7Kh WX 7sh” 195 DYON 1P P 92110 DN

DN DNNN DY MLV N NPSPIVANN DY NI0NN DN PYND 1N INITYIY MOV

: TPSPIDAND DY MIAPIYN NIVNN DY DY 1IN DWWV

NMNoY DM MM DYIYA AN WIIWA 1315w NVXY NN _Speech to Text Models now -
Speech 1195y N9 INPOPN HY NVIPNM TP DY NVYPNN NNPD 1TV T .LIVN TINI
DYPN DX .PIYD NNX MNP N NN MIXINIVOPIV DN P2 mvinto Text

- :INAN NPYII

(there, their, M)W 1IN MIANDI TN T2T ININ MYHVIVY DN NV 1 TH OX O
.NDIN MNP NN NINY MY T30 YY) X NN NYoY nvdwnthey're)

DYPYN DY WIT OY MM 10D,/ ARMMAN T TIOM) MNP ORPIPNI ON o

MO T2Y YOS DAPY TN 7MOBN7 D DY MMD N2VY NOIWNN DM N
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2Y P DWONDN NMIN D YV THNY NYTO PR N MM R ,NMINNNI DYOIY
27N DY HNON IRNIND

10 5951 YN KO NVXWN 7sh7, NYMIN PHND XY NINY DNYDN P2 IDTH DX ©
.NIVN N

NYTPY TPNIONDN N2 0PN TY DD PRY NVOW NN Spectrograms N1YONP MM NVY - -
TIND PNNND 1P NNTN DOV MYNNND .DISP NOYPN N MIXIN DI DPN MDD

: MINAN NPYIAN 2APY MXND \DIPN ININ WNYN DIVIN MY OXN MMD

LDMY DOYMIN DY DINY DINAIPM MY MY IVIPI MVIPNN NV ONX N

.MVYPNN NV NNV YPIN WY ONX .2

.D1279N MY P NNV NDTN NPIN ONX L)

NN 2N THY ,HWNY .DMATHN NIV IIN NV 21PN NMYPTN OX .1

DY MLYPN HY TIND DT NN NIAD TIVNI DT NDN TPNIDNDN 1°2 NN NN ON L)
PYID NNYTY MY INYND DMP XD NPT 99 .NIND DY 21NN WIPIN DY MW
M

Web And Android n17190592 NOPINN NOIWNN NIND THNN HINIY NNONA DNNN
NTNY , AN PRITTIN TP, NINNOVI 190N DY HYIN MINPIIINNY MY TN NNDNI
-: INTY DX15719) DYT2D DYNNN 190N Y95 My PHNN-Flutter. 2 wpnwnd
01 701 OY NIY¥NVIN (1
NINDOYM NPNY NI MNY MW YINAD DN TOND NVID NYIT MNPIDIND: MYa
2P MLOPM ,DOVWNNWYN 21N, 00NN
AUNNYNN NMNIN DX NN DINVID NXDYM NYPA NYI DIDIN NANN NDNT: NNN
Caching a2 vy (2
caching)mn oI TN M ,DINIAN NN WY »TI: Y3
: DY NNN
AN NWNYNIN NOIWNNIN NNV NOIPNN DXIPN NOWN-10S, Y ORMITIN MOIWNL (i
IN YT NYN PIN ROV T5 ,MOLY D7y NPNY 2N caching NN YyPHRN 5 (il
.DMNMN NNLANA
MIPN PHYN PITY (3
DINM NPV IN G0N MNP TWRD NNN YOI NITYNN XD DMMPNRN OINMN: YA
SToN My
NNVYHN D32 OMNMN NI NNVIAN: DN
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YYD MNIND

.MNNBVION YD 20N NTAW NNISNNY RITN: YA

AN, 10S PRITTING MNY NNRZNN NPEPN ONW-APT 2 9190: DN
DYIINNN OIPHYN M

D219 PYTY TN ,21IN5Y N X)IPY D917 DIRY DYTDOD DIMINRNNY DIPNYN NINP: 7Py
Ralns )

. D199 DRMNMD JIDIND DIDNINND YIN DY PRYNI NMINTPNNN NIOYW: NNN
MNY MIYA NN

P2 991, NMY MOY MY NT NN NOMNN: Y2

.N9PN) NAY D55 DINNN WA MK NDTN NPT PPTNNVIN: NN
NIY 9N 0NN 119930

NIYO TIMIPNRN TPSPYOND P2 DN NIDID: YA

DNV OPMIPNN DMNMN P2 NPIAPY NNVIN OINM DOVPINP DIN: DNN
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PINN NMNH

YNIN MYSNNA DXNTPNN DN 1AW ,02TDOD MNND PRYN NN NN NN VPNMION ToNNa
PYTN NN DY DOINNL,100 TINN YN ID NPIYNIY T2PN DY MNTN DX NNNIN NIIWNN . NDT
DYTINN DY NOYIN NOAND NMIDIND MINPIDIND INRIOPN MM INNYNA TN MDD DY DD
DY NITYA NP N2 MDA DMONVN NX YD DD NNYPNN INIYP : DIANYNHN

S TPYIN DINRMN DXDNIN YIND 7PNDVINN NN PANY PAVNND DN DXTIN; DMTPNIN

DY TN DDINN NN YNID TIVNND Y9210 19PN MNTPNN DY DXV DINITY DDIAPN DIXNIM
SToN

ANIYH PIAN

.DOWATIN YNNI OVID NX PIMNIDY DIV NNN TN DX PO ONIYPN : 190 NavIn .1
S9N DY HNND DIDIRNNIN DIDNIN NIV PO OIRIOPN : ©IINN NN .2
95 ¥ T2 DNINN VI NNVP MNTPNNN 1YW XTI PRYNI : 9900 e .3
DHNDN NP THND TION NN NNIN NN
NN NVOPNN DY IDIP NX DOXVVPN VX ,D2XINN NN YNIN TN IWUND : DIP nVdPn .4
: DYNIAN DAYV DOYNINND
L0OPYVY 15N HY NTN NN : (Speech to Text) yp NNt o
D1 YV PYAN YY 12NNY 715 : International Phonetic Alphabet -5 #9190 o
NN N (their there they’re 1) ,NNY N91¥21 MIANIVY DN DN DY
NN NOYN DY DIDIINN NN INMNN ,2IND STIND YIPAY VIPIV LOPLN
There=Their=they're=0€r) Ywn5)
MYSNNAOIRIIPN DY MOND TOON DY NPNN IRNYN : PPPOYIMNDN PRI YN O
DN P2 PPOYININ PRI ,NNINTY . IPA-2 LOPLVLN DY POLYINDN PNIN
IMINY YT NN DIPXRA Y MIX POIND P WITIW NN, 1 NN 7A0NI7-D 12557
S9N MMNY NN PX NNY N, PRINN 29D .Y MIYRIN NN NN
AN NNPNHY PYTN NN DY PN NN LI ©
TN W OR,TOIT NNPADORPIPY NOIPNN DMWY : (HIIVIDIN) T NNNP*a ©
D220 NYY 7O, 1T NNIN XTI NVIPNY PIRND D122 IR1HPN .To2
NN NPNTH NN YN DNIRMN
(1T NPT TIVEN MDD HWIONT 5IDY PN MNNPN DNV DIPND MINDIT
NOWND DINY DIV PINPOPY TN P2 NN MNTADYTIN =
MDY XY NN OO MMD
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NNOY NN RO DNON NPAMN TTNY TN IR DNINORYOPN =
SH\KH\PHIGH).)

LOPMI9N MIVNY MIVNL NOXIND XY NN NN IYN,TID2 9P NPT NWHNYN N DITIPID TY
PTY N2 NNYD PIPT TON AWND TNPHA 0N NPND DI10Y DI MNidt DN DMIPN DIV, NINT DY
SIYI=Y D7 10D DMDINAD DIDIVN IN NNN NIN ONY PN 1N, NINNDN NPIIN HY

NINT WNND NNYNN KD TR DN 0PN DWNNIN NN 19vD Ny (Sound Analysis) "1 M)
DIVYMY 1Y5YD NYINN PADY HON ,NNT DY .DOWITIN DXIARWNM NMAINNIN DY VPN NNONI
STPNYA NOY NPYINIDN MIVHN MIVND MIP MM

FPNYI TUNA DIIYY 9D PINII DIV ISP

DN DIMINY DIVIN HY MLOPN D5I1ON DMIN) TIVD NOND ¥ : 0NN POIR .5
DV DTN N INNYIY NRNI WHNYNAD 1N .NIIND JISY DN DY T MNNON
Speech to Text.

121 55 5w Spectrogram-n NN AWND : Spectrogram HWN .6

wYDAN NN 202 >3 Spectrogram Phonetics ¥ 0 pnna 71y>no : Phonetics »pnn .7
Spectrogram.-n 5y N2 551 PHN 55 5V VNN

Spectrograms ¥ MXAP5 DYINN YOND WY T TIANY : BYVND DIVIV NP .8
.DNDN OVND YIPY DINNIN

112°2 NN 752 MXIAPN NVRND DY DTINN NN DXINT : HMIAIRIN N2 YHNN YN .9
.DMON MNXIX DIP HI¥MNY Spectrogram-2 Y0NS Y1 NN NYTPY NPMONRIN

D98 7700y MPYY v (DATA) 0311 D¥ NPTIR MND DXWNT DI91N DXAVVN
271N NN DXINT JN 190 INRD PN ,0INNY MISPIOIP YW DTN MO WIT DY
L0990 NNHVY HINKD PNV D27 DXANWNY PIT WITPY N1 12 wHNWnD)

PXDOIN) OD2IT0O0 111109

DNV MNIND XINND DN N1 ,MIYIN NN POND IOVNIY DXNNNRN OY TTINND 1T
NNV DY MIRNN TPNPIVIND MWINA NN WY DONPYY
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0o TOH BY 7PXVUIN

caching 1)1 NADIN,DINVID NRLYM NYPA NY2 THIIND NANND YT NOYI NN NNIY >TD
D52 NIVYO NS TN PRY T, PYWINN DY 1IMIPN DN NPNY IWAND 1T 1NN .7PSPIIIND
TMNN NN DY MPNPIVINT MWINA NN NDYN-caching 2 YINOWN 0NN PIPT WHNYNNIY DY
M2 MM 51 TNNY-Firebase Realtime Database + Storage 2 nwwnnwin ,qoNa .wnpnvnn
.DANNN MY NN POLPND PTI OINMN TOND MNIIPY MXPDIVIIN VYN, NNPN

Caching yoona vy

nuRNYNN caching NN NN ,MNNAVLYAN D52 NPYN NN HYIN NIIWNNY NPVINY »T
1INY» G0N .2ND NHIRNND NIWNDI-IO0S, 1 PIRMITIN DY OIMPRN DINIPN NN

NN DPMIPHRN DN WHNYND NN YTN NIIWNNY ITI DINNI DY PSTIMVIIND DINDMINON
NIV DY DRI NN PLPNTY TPIPITIND OYINA NN YD PNINN,TIL .OMNNIN TOND NWID

VNP PRV NITY

(listeners) DTN YV PNINN WOV NNN PITL 1ITYNN KOV MDIPNN PRYN DY AN NN T
PO INRPYPN TYND NTHHN NITYN DOOIPNN DIINNY DINOVIN YN DIPIND .DXNMN TONY
Firebase.5vw-Real Time Database 2 12w myxnXa 7950 912y DINN) MYN N

058D TIIND

D9 5y PSPIYANA NPYN NN NNDSNN NN ADWD PNOSN ,NPYA PPN NPT N2 INND
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Simplified Use Case Diagram UML .1

Gamified Speech Therapy App

Add A Patient To
Therapist Care

O

This Usq ™

Case
Diagram
Doesnt
Include
“irrelevant”
Stuff Like
Login And
Authintication|
This
Focuses On
The Basics
Of The App.

Add/Edit
Care Plan To A
Specific Patient

<<extends>>

Record
A Speech
Exercise
Videos

FireBase Realtime
Database

Play A Selected Game

Extension Points
The App Generates A Game
Where Progress Is Dependant On
Success In Speech Exercises On
The Therapist Care Plan

Child Patient With
Speech Impediment
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Use case templates for primary use cases
Title: Record Speech Exercise Use Case Template
Description: A feature allowing therapists to record speech exercises and
associate them with patient care plans.
Actors: Therapist

Preconditions:

Therapist is logged in and on the relevant patient care plan

Postconditions:

« Speech exercises are recorded and associated with
patient care plans.

« Patients can access recorded exercises for therapy
sessions.

Basic flow:

1. Therapist logs in

2. Navigates Home>Patient Management>Patient
Name>Patient Care Plan.

3. Therapist selects the "Record Speech Exercise.

4. The system opens the recording interface.

5. Therapist records speech exercises using the device's
microphone and camera.

6. Therapist categorizes and labels each recorded
exercise.

7. Therapist saves recorded exercises, associating them
with specific patient care plans.

Alternative Flows:

Therapist previews the exercise as it will be presented to the
child.

Exception Flows:

s Therapist fails to fill required fields (exercise name,
category, etc.) before saving, system prompts to fill all
required fields.

s« Network connection failure during recording, system
alerts the therapist and advises to retry.

Title: Play Game

Description: A feature allowing child patients to engage in interactive
games that depend on their success in completing speech
exercises.

Actors: Child Patient

Preconditions:

Child patient is logged in And on Homepage.

Postconditions:

Child patients progress through games based on success in
completing speech exercises.

Basic flow:

1. Child patient selects the "Play Game" option from the
app menu.

2. The system displays a variety of interactive games
suitable for children.

3. Child patient selects a game to play.

4. Game dynamically adjusts difficulty based on
performance in speech exercises.

5. Child patient progresses through the game as they
successfully complete speech exercises.

Alternative Flows:

Therapist may customize game settings or select specific
games for individual patients.

Exception Flows:

« Child patient fails to complete speech exercises
successfully, game difficulty remains unchanged or may
decrease.

« Game performance issues due to network connectivity,
system advises to check internet connection.

13
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High-level architecture diagram for the similarity check function .3

2

Speech-to-Text Conversion _ [Ih

- Converts audio to text using speech recognition API ;’exlT:
peec

Phonetic Transcription
- Converts text to IPA phonetic representation

Similarity Calculation
- Calculate Levenshtein Distance Between The Two

Feedback Generation
- Generates similarity score and feedback

—g—— G— ¢

3-High-Level Architecture Diagram For The Similarity Function

High-Level Architecture Diagram with Realistic Examples

Audio Capture Audio Capture Audio Capture
Therapist: "rhyme" Therapist: "rhyme" Therapist: "rhyme"
Patient: "rhyme" Patient: "lime" Patient: "kitten"
Speech-to-Text Conversion Speech-to-Text Conversion Speech-to-Text Conversion
Therapist: "rhyme" Therapist: "rhyme" Therapist: "rhyme"
Patient: "rhyme" Patient: "lime" Patient: "kitten"

Similarity Calculation Similarity Calculation Similarity Calculation
Levenshtein Distance (Text): 0 Levenshtein Distance (Text): 3 Levenshtein Distance (Text): 5
Levenshtein Distance (Phonetic): Levenshtein Distance (Phonetic): 1] Levenshtein Distance (Phonetic): 5
Feedback Generation Feedback Generation Feedback Generation
Score: 100% Score: 80% Score: 20%

Perfect pronunciation! Very close, great effort! Keep practicing, you'll get it!
14
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Expected
Test Case Description Pre-conditions Test Steps Rr:esult Actual Result Pass/Fail
User is
1. Navigate to the login successfully
page. logged in .
u fully | d
Verify that users can log in App is installed 2. Enter valid username and ser sut;cess I
FT10 . . . . and navigated to the home Pass
with valid credentials. and opened and password. navigated screen
3. Click on the login to the ’
button. home
screen.
1. Navigate to the login Error
) ) page. message
Ve”.fy thatan er.ror message s App is installed 2. Enter invalid username 'Invalid Error message 'Invalid
FT11 displayed for invalid login o N Pass
. and opened or password. credentials credentials' displayed.
credentials. . . .
3. Click on the login is
button. displayed.
1. Navigate to the login
page. Password
2. Click on the 'Forgot reset link is .
. - i Password reset link sent to
Verify that users can reset App is installed Password' link. sent to the . R
FT12 X X . the registered email Pass
their password. and opened 3. Enter the registered registered
X . address.
email address. email
4. Click on the 'Reset address.
Password' button.
1. Navi i
avigate to the patient New
management screen. atient is
Verify that therapists can Therapist is 2. Click on 'Add New P New patient added and
FT13 . . X — added and . Pass
register new patients. logged in Patient'. R details saved.
. . details are
3. Enter patient details. saved
4. Click on 'Save'. ’
1. Navigate to th h
aviga e. o the speec Rl
exercise page. .
2. Click on 'Record' HERT
Verify that h i ’ ’ d R di d and
FT14 erify that speech exercises User is logged in 3. Speak into the an. ecc_)r il e el Pass
can be recorded. - submitted submitted successfully.
IS successfull
4. Click on 'Stop'. v
5. Click on 'Submit'.
1. Perform an action on .
. Data is
. . one device (e.g., add a R
. . User is logged in . R synchronize .
Verify that data is . new patient, submit a Data synchronized and
FT16 R . on multiple X dand " . Pass
synchronized across devices. . speech exercise). . visible on all devices.
devices visible on

2. Check the other device

Il devices.
for the update. all devices
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Reference Link
Russel, K. Spectrogram Sounds Link
Australian Linguistics. Spectrograms Link
Google Images. Spectrogram Link
Google Images. Phonetics Link
Kaggle. Phonetics Link
Verkhodanova, O., & Agakov, F. (2016). Phonetic Features Extraction and Link
Analysis of Vowels Based on the Spectrogram Data
Google Firebase. Setup Firebase on Android Link
Google Firebase. Install Firebase CLI on Windows Link
Fireship. Basics of Flutter Link
Flutter Guys. Basics of Front-end Flutter Link
Crash Course. Speech Recognition Link
IBM Technology. Natural Language Processing Link
MarcusNg. Speech to Text in Flutter Link
KevinStratvert. Whisper Al From ChatGPT (Speech to Text) Link
LogRocket. Adding Speech to Text & Text to Speech Support Flutter App Link
Acadaimy. Speech to Text and Spectrograms Link
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Abstract

Children with speech impediments require consistent speech therapy with a speech
therapist to improve their communication skills. Part of the therapy involves speech
exercises at home with parents, but these are often not engaging enough for young
children, leading to a lack of motivation and inconsistent practice. This project presents a
gamified speech therapy platform designed to make speech therapy more engaging for
children while providing therapists with tools to effectively manage and track their
patients’ progress.

The platform integrates advanced speech recognition technologies to assess the accuracy
of the child’s pronunciation compared to that of the therapist. By converting spoken words
to text and then to phonetic representations, the system can evaluate how closely the
child’s speech matches the expected pronunciation, even for partial matches. This feature
is crucial for providing precise feedback to children and helping them improve their
speech incrementally.

The application includes a memory game where successful matches unlock speech
exercises. These exercises are recorded by the therapist, who encourages and guides the
child in a manner tailored to their age and condition, similar to in-clinic sessions. This
allows the child to practice interactively. Using Firebase for real-time database
management ensures that all data is synchronized across devices, providing a seamless
user experience for both therapists and children.

Additionally, the platform supports multiple languages, including Hebrew, making it
suitable for a wide range of users. It uses caching mechanisms to achieve quick response
time dealing with the short attention span of the child while also reducing server load,
ensuring high performance even with extensive use. The platform’s architecture allows
easy integration of additional games, exercises and speech recognition models, making it
an efficient solution for speech therapy.

Beyond its technical features, the platform improves communication between therapists,
children, and their families. Therapists can easily add new patients, record and upload
personalized speech exercises, and track progress in real-time. Children engage with
therapy through interactive games, making the learning process enjoyable and motivating.
Parents can monitor their child’s progress and stay informed about their development.

In conclusion, this gamified speech therapy platform offers an innovative solution to
traditional speech therapy challenges by combining advanced technology with engaging
game mechanics. It enhances the therapy experience for children, provides valuable tools
for therapists, and facilitates better communication between therapists, children, and their
families.
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