Handwritten Digit Recognizer

Project report submitted
In partial fultilment of the requirements of the degree of

Bachelor of Computer Science

Piyush Sharma

Under the Supervision of

Ms. Pallavi Pandey

K R MANGALAM UNIVERSITY, GURUGRAM, HARYANA, INDIA

June, 2022

Hegistrar
X.R. Mangalam University
Sohna Road. Gurugram (Harvana)




CERTIFICATE

It is certified that the work conta ined in the project report titled " Handwritten Digit Recognizer” by the
following student:

Piyush Sharma 1901720004
has been carried out under my/our supervision and that this work has not been submitted elsewhere for a

degree.

e
\&4 P\ A
Name of the S r:- Ms Pallavi Pandey

Assistant Professor,
Name of the Department:- SOET

K R Mangalam University, Gurugram, Haryana, India




DECLARATION

clare that this written submission represents my ideas in my own words and where others’ 1deas or

ds have been included, 1 have adequately cited and referenced the original sources. [ also declare that |

¢ adhered 1o all principles of academic honesty and integrity and have not misrepresented or fabricated
falsificd any idca/d ata/fact/source in my submission. I understand that any violation of the above
11 be cause for disciplinary action by the Institute and can also cvoke penal action from the sources

rich have thus not been properly cited or from whom proper permission has not been taken when needed.

iyush Sharma 1901720004 (Si re)

Date: 2 G (2022




APPROVAL SHEET

This project report entitled Handwritten Digit Recognizer by Piyush Sharma is approved for the

degree of BSc (Computer Science), School of Engincering and Technology.

N4 A
Dean (SQET) upervisor

Mr. Vineet Dahiya Ms. Pallavi Pandey(Assistant Professor)

Date: 7620
Place:_ (-, Py oo




HOOOTL 100

oaureys USNALg -AWEN 1U3PTIS

“JIoM pofoxd siyy FuLmp Apoeatput 10
nom [ pud 2 IV
pad] SI2(I0 pUE SpuRLy Aw [[e o1 syueq aloouls At ssa1dxa 01 1 PI I
{poarip 2w o1 ogm I
01 ow padjay sAkem[e poddns

-peaye sadua|[eyd ) 9%}
w ssaudxa 01 ysSim OS[e |

Suissalq asoym Jaquiaw Ajiuey Aw se [[oam se swased Aut 0} ssoupa)gopu! A
pue s3u !

oueping pue uoddns JUEISUOD N3G JO3 ‘(Joss9j014

{(105$3J014 UBISISSY ewny [Uemysy T s157oea) AW 0} [y1els Os|e Wwe

jueisissy jeruerefiA NUSIN S
) euuieyS NUY ‘S 01 Jpmnesd Aw ssaudxa 01 yswm Osje |

| ‘uoddns paureay puny 12y JOj (10SS3J014 UBISISSY

-uoddns paueay ajoyw
101 (130S ‘GOH) [EsUeg ®amYS I YUeY 01 3yi| os[e pnom | 193foid sip ayeuspun 01 Arunuedde

Syt ow BuAIB 10 (JOSSY01d WEISISSY)AIPURY IAB|IE] SN 0) SYUE 2100Uls Sw ssa1dX3 01 3x1] pnom |

PAEPIMOWYOE {|AIdOUIS
e iNoireyaq 3A1neI2d0-00 PUB YIOM JJOYM SIY) 10§ SUONSIFINS [NYasn 13 H pom sty Fundpdwod 103 djoy
pue awaBein0ou3 ‘2ouwping diqenien 12y 10) IpuEd 1AB[IEd S SPING PAWIISI pur Pa1dadsal

A3y Aw or s yueys a100u1s pue dpminesd Jo asuds 1sadaop Aw ssaudxd o) amsed|d dsudww dw $AA13 1]

LATERNATOR BN FRrRre b sl o sl




] ne psva~-
input from us¢
given the accu

rin the forn

we are

racy of

ofadlia:

the drawing a5 comp

1




IA-TIA

IA

B ——

p 101dey )
sjuawaImbay] aremyos 4

SJUAWANNDIY dArempIeH 1°€
NOILVOIID3dS LNIWTHINOTY
'€ Jadey)
MITATY TANLVYTLIT
17 1adey)
wsAg pasodosy 1°1
NOILLONAOU.LNI
11 Jadey)
SINAINOD A0 7418VL

LOVILSHY

TATTYTATIYONZU7U7T AA £\ INT N\ 7




473  MNIST Dataset (contd )
( hapter 5
IMPLEMENTATION
51 Librancs
5.1.1 NumPy
5.1.2 Pillow

5.1.3 Tensorllow

5.1.4 Keras
5.1.5 OpenCV
52  Coding
 hapter 6:
RESULTS

6.1  Training the model
6.2  GUI 1o predict digits
CONCLUSION
FUTURE SCOPE

REFERENCES

Vili

14

25

31

32




"Wwal BIEP 9y} Y s1 Indut uaALg 3y} 9)eInode Moy Suledipul pue
indino Surpiaoxd ‘wioy) saydjeW pue Josejep e ul sofewl USAIS (im Ji saredurod

pue 1asn 3y} Jo Sunum UdAIZ oY) soredwos uonesrjdde smp spiom oduis uj

‘ndur usA13 a3 Jo AdeIndoe oy
yum Juore indino oy sapiaoxd pue joselep ul sp10d3al oY) PIm Jurredwods £q indur

oyl syaadidqur “19sn oy woxy usye) ndur Ay s1idiojur pue speas jey; uonesrjdde




v{f..rzniff e 3

‘KopImooe 113y} JO SIseq Ay} U0 Jno pa
‘uoniugodal

LLIBD Sl swiyjLod[e sy} UddMIIq UOSLIBUWIVY 9y,

N31p uanumpuey jo osodind a1 Joj swyLIo3[e

Surures] deap pue SuTwIEd] AUIGOEU JUSISJJIp U39MI9q uosLreduod aAIsuayaIdwod e sapiaoid

nugooal 19308IRYD [eondp ue jou S ]
sneoaq safua[eyo Auew 908 oM ‘uonugooa1 13Ip uanumpueH U]

yoreasal siy] "uol 1 se sopdoad juaIoyIp JO Sunum

JO s9]A1S JURIYIP JO 3

wI9)1 BYEp Y3 Jim st yndul UoAI3
o) 9181098 MOY Fuledlpul pue indino Suipraoxd ‘way) saydlew pue JaseIep & ul saSewn udAId

qim 31 saredwod pue Jasn 3y JO Junum udAIg oy saredwod uonesijdde siqy sprom 3jdus Ul

ndur uaa13 ay Jo Aoendde Ay YIm 3uoje indino 3y sapiaoid pue 13se1ep ul SpI0IAU
oy yum Suiredwod Aq indur ay) sjaidiaul “1osn oy wioy udxe) ndul oy sIdidluL pue SPE

jeqy uonesrydde |0 2jdwis e jo Junjiom sy pueisiapun o) st 133foxd sty jo asodind diseq Ayl

‘ o 019 ‘uoneyudwdas .

ﬁ_uhw.so woneayjsssely punos pue d8ewt ‘uon1ugooor 139qo — ojdurexs Jog .m%_mﬁc_ _p_c:uooa.wm

ID]]1 S ! 9] qQOIC ) S

wc_cwm%mww S 0 10 HI0MIDU [BIN3U JO $adAY YuD13)§1p Ssn 1] “s1y 0) Z_::__af, %_J,_,pcn g sl

e m_w_ @ m_ c__,”m___mw,_* _D“H“ Aayy ysey ayy uuopsad Appdinb ues Koy ?s 19881 »:3...:.:&::«
; ke L syse) oY) unoaad 0y moy s o i ;

1 Suneadas - || SOZLI0WaW )1 1ey) os

pue %:_Emo_vum_w”__w“sma Mc ASE) B uLopad o) suied| ueiny y .v_.w.-.v___w_owu:._mwm s :.__MWN

: Je 0 )
A ut ButAlp a1e $19dojaadp oy I ds0un ww_:_”_om—“w_cuﬂw_E E_w

WALSAS @4S0d0¥Ud I'}




