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TENSOR OPERATIONS
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& @ Terminal —81x17 — %1

ufraan@CS298 dl-lab-manual % python3 src/exp@1/exp@la_tensor_creation.py
Tensor Creation

Scalar (@-D) : 42
Yector (1-D) (128 45]
Matrix (2-D) :

[Ed.2 3]

[4 5 6]]
3-D Tensor shape : (2, 3, 4)
ufraan@Cs298 dl-lab-manual-%

-
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CREATING TENSORS

<ouxce (ode:

m\@ﬁ_ﬂéxﬁﬂl{ﬂom oL +f
mPDﬁ;mM%og np

crpla¥ = £ constant (£
vocdior = AL constant (£1,2,3,, =3)
motax = 6 Cong—tOntU R0, 2,

Dr,s,ei@
LonsoK 2d = £+ CoNStANt (np-a¥ANge (o) ¥echape(2,2,4))

ennt (" Tensoy cmcmon"\
o‘(\ﬂ’c("SCﬂm (0-D)'" . <calos. numguu\
?rmt(“\loc:tor (1-DY! ", O (40K - numw( )

Pnn’r("MQ—t—W (2-D): " 1gleieahe numpeu))
Siot ["3D Tensor shape ', 4ensov=d - <chape)

Rocul+:
ToNose of YanKe 0,1,2 and 2 eyl Success-

onted and thoyy valles a\on% wrth
iﬁ%géi wWexe vexiered:
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& @ Terminal —81x17 — X381

ufraan@CS298 dl-lab-manual % python3 src/exp@l/exp@lb_elementwise_ops.py
Element-wise Operations
a+b:

[t-a: &.)

[1e. 12.1]
a-b:

[[-4. -4.]

[-4. -4.1]
a% Db

I 5. 12,

2. 32.11

l a/fb:

[[0.2 0.33333334]
[0.42857143 0.5 11
ufraan@Cs298 dl-lab-manual % §

C)ate .

ELCMENT-WISE OPERATIONS |-

Cce (ode-

Yot roncoxlow as £

a = £ conetant [[€1,23,

EESIR crtygpe = t£- f-loot&l)

b = A€ constant({r5,61
(€11, ciype =1L Lloat2d)

i1t ["Tlomnent —waice  opesations”)

st (Lot ', +£-0dd @8- numpt 10O)

St (7a-b Nk ALeubkya t (0,5) - umpy O)

mr\“nt(i"o*b 0", £ multiply (0,b)- ﬂumxlgu\( Y)

oriot(Ta /i W', £ divide @,8) bumpy ()

NesuLE

clomoat - wige axtthme-ie opoYat'ons wer

Lovmed success-(luubd on Lo 2X2

M atyice £5 confivning Ynat Tensov-Flou
C\pp\ng 0P OO @ldmeﬂb b(d - Qleyont




@ @® Terminal — 81x17 — 321

ufraan@CS298 dl-lab-manual % python3 src/exp@1/exp@lc_matrix _mul.py
Matrix Multiplication

a@b:

[{19. 22.]

[43. 50.1]

ufraan@Cs298 dl-lab-manual %

@ @ Terminal — 81x17 — 381

ufraan@CS298 dl-lab-manual % python3 src/exp@1/exp@ld_reshape_ transpose.py
Reshape and Transpose

Reshaped (5,1) :
[{a1
[2]
[3]
[4]
[5]1]
Transposed
[[1 4]
[2 5]
[3 611
ufraan@Cs298 dl-lab-manual %
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MATRIX MULTIPLICATION

Souyce (ode:

Yt flow 0L €
Q= &£ cOnchanJc( (L5,

[2,8]], ype =L £loats)

b= £ conastant ([(s.e],

FeRal dw pe= Jc#ProaJrasA

D“chc("Mo*c‘nx m\Ll—H oy m—HO\n )

mn’c "O@b h‘r matmulla, b)'numlmé())

Rosuit: ‘ '

the ol dot product O the -Hpd Wakreds.

RESHAPE AND TRANSPOSE

QOUY(p (paé:

NeCxor = +£- congrant([1,2,3,%,57)

£louw ag +£€

o = L. cnnsmﬁt(r 522,04 ,S, ATD

S5IV("Reshape and TmﬂgooSQ 1)
Yeshooed AeE YQShC{Dé (vectoy, (5,13)
Q04! cced = AL Jcmﬂsoose /movmx\
m\m '”Rog\nolped (5,1) * Yeshaoed nummd(\\ ‘
pxmtl f]*(ngms_e_d' b m@ ﬂQDSPOSQd Dump%q)

Ve (0¥ L 12

i CCe ss@\x\hu, -
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Ld:, G*('?:) = B
o eea g Eo™
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EXPERIMENT-D2
SINGLE ONIT PERCEPTRON FOR
IR\S CLASS\FICATION

Brei,:a

TO ddgian Q _<anale untt DQ:(ceDHrOn €Ok

sinavy clac<ification of the Txs datoget
i ec\opmed modeK

Rotser S U ciye -
Sarnple xOwe £YoMm the 1W< datocet (at] Y

Lotyo g <hown)

Sepa) L Sepal il | Sgnod | Peral W | Cla<s |
c ) 25 e o2 2¢t0<Aq
L\_.q 20 ' Y 0 set0sa
70 25 be |4 \e¥<ICol 0
6% 2> &0 gk | viaginita

sesal * 150 gamoleg b fOOtWes, = clasces”
conveyted 4o hinayy (Setnsa Ve non-sexoga)
£OY s epr,r\mQ?\t

and labels -

0+
N =
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@ @ Terminal —82x16 — {1

(venv) ufraan@CS298 dl-lab-manual % python3 sic/exp@2/exp@2_perceptron_iris.py

epoch @ loss 0.7311 acc 0.1083
epoch 10 loss ©0.3717 acc 0.9833
epoch 20 1loss 0.2508 acc 1.0000
epoch 30 1loss 0.1917 acc 1.0000
epoch 40 1loss 0.1563 acc 1.0000

test accuracy: 1.0000

sample predictions (first 5 test samples):

sample 1: predicted @, actual @ ~
sample 2: predicted 1, actual 1 v
sample 3: predicted @, actual @ v
sample 4: predicted @, actual 0 v
sample 5: predicted @, actual @ v«
(venv) ufraan@CS298 dl-lab-manual % %
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Stando¥dice £earuves using S+andayd Seatex -

Tarnalee wQ\n\nt vetor and hias e Tendor-

Llow voxahlec

De£ine the peyceptyon forward pass: m@omed

um_Lollpwed b Qammd acHVaHon -

™A \)gma H\ncx'r& ¢ o

%mment doccevt £o5 S0 emdnc
OOV O\C,cumu; on Hamma and Jcegt\na

SeAS

I Make pyeditHons on test <amples and djcdcuaf

o culdg

yed

Pyytnon 2a+
Toncoyflow

Num Py

qeikit - leoyn:

imoow +encoselow as +f

wﬂn@‘(t numpu Qs NE

«B(om s»deam dm@se{g nmoo‘rt load - I'r[<

Lo skleaxn. yoodel- ge}emon \mnor’c +Yain._tecst- sou-t

Som <k\e awn: m«ep'rocessm% mm;oYt StondardSca\eY

Hep |

daxa = \oad 1)

X = dota doto

\y = dota- tavper ' ;
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= [y==0): astype (int)

C

Hotop 2
‘N, Xxe ol =tyaIn.test-s
X,y, tesk size = 02, yandom_siade =42
)
tstep 3

cealex = Stondard<Leal e‘d \
X_txarn = gcolex: €t tyansform (X tyain)
X_toct = <calex tyansfoym [ X_test)

+# Step Lr

X Y00 = L€ Constant [ x_tyain, dtype: +£ LlootaY)

mﬁ&m = £ constant Tv.ﬁom n\moe ££-Lloatd)

QU =€ YQQhODQI\I;\—YQm 1)

X_‘est = £ Qongtont( X_tost, d+up€ t€-Lloatax)

_rock = EE€ congtcmk/ y-tect, _Abpe = € 2loat 22

\J
\l} Blaet - £C° xeshaoe! y 4ot (1,10

#chep 5

W = %mebld%mndvm no‘rmaJ(DF 13 . atddev=0'1))

b = t£-Mayiable (+£-2evos( D)

Hetep 6

aef '(x:gceoﬁon(x) :

z = t£ vaokmuld (X)) + o

yerur +£-sig ot (29
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Hstep 7]
OD-H\’Y\IZQ,’S = +£ ()DHml'ZQYS S&D{leamlna-mm 387 0
s ¢poch in mnoe (50 !
W e Grmd\ent’rapeu 08 tope

= pOC. OﬂLX.+“ra| n)

loae = —t£ yeducd_mean (
y-tyain # t€math: log (vﬁp*red BTE /0%
(l y-tvan ) ¥ 44 ma—H loq (1-y_pred Bte)

N
madg tope: amdmnt( lo<gs, [w,bﬂ

nn+|m|zer QDDlu amdxewts/zm(qmde 0«/ bj)\

& eooc\n PALDA R
rxemered = +£ Cost(y_pred Y0'S, +£ float 32

@it = tC Fedued meaV\{
£ cast predicted == y.tvain, +£ floatan)
1.

»
DY\\’\\T(‘F”?DOCh feooch ad% |pse {loss. numpy) YR

£'ace f@cc numDuD Lup )

Boes
V- rocr. pred = t£:cact [peyceptyon (Xtest) >0 'S, £ Lloatad)

x@sk_QCC = bE ‘ceduce _vneavn (_
L€ cost (y_pest. pred = = y_togt £ £10at2a)

7

prut(fatest accurocyt $4est QL numpy(y:

.
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#step 9
m’m’c("\*n sample predittions (first 5 samples): ")
Loy { In Yanoe( 5\
pred = |n't(\l._‘\‘€S{‘ pred(il- numoub\
actual = m‘c( vp’cest L numoun\
mmsk e T e mred ac+ua3 gice 'N'
50 [+ : 3
£" actua) {or+uar“5 fmaykt ")

Rocilt -
A cinale untt e N

ImMple honred : on
The_mode) clageieled Twis <o40ca” VS non- 8€tosa

wtth h\%\n QCLxJLQCJd._Qﬁ:QLSOJ{lOQOS__L
Nall & 10)

A \).Q\'n% hinQ
and SeY optimi<er
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EXPERIMENT-02

MLP WITH ACTTIVATION FONCTIONS

AND OPTIMIZERS

L&plik dﬂm Into JcYQinCn@ omd toStHNQ oS
JRuild on MLP pith Bwo Wwdden layeys (£ neuyo
I Tatn the MLp with Rel D), tonh and ¢S’IQMOLd

- | Tgoun the MLP with Adom SGD ano RMSMEQP_

£yoM  ckleaxn - doknots

One -Yot+ ontode the \abel -

t d

0ot 1eing Tensoxlow coquertidl APT:

A\ O ON 2uncHons mma Adam noﬂm\

NDHNZ0% < o Rel O Q—HOY)

Vollote NacL uxa 1y £or each u..zum

A:xmﬂmg_commmeg S

P\XW\OH 29+
’Y’Qﬁ OY Flo w-
seikvt ~loare)

N i
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SQ\HCQ ( QdQ,'.

t +tencoiow gL +F
\‘mgth wnump% Qs Np

A}
| ~ C
® © ® Terminal —95x14 — %1 KY\ ' \ . i . ._t
(venv) ufraan@CS298 dl-lab-manual % python3 src/exp@3/exp@3_mlp_activations_optimizers.py 3
e R M%m&u%m@m&ﬂmmw
";;;; ------ test accuracy: 0.9561
tanh test accuracy: 0.9825 2
sigmoid test accuracy: 0.9825 : #S‘FQP 1
comparing optimizers (relu activation): d
----------------------------------- data = 100a \pveast . concex ()
adam test accuracy: 0.9737
sgd test accuracy: 0.9649 X d d -‘_0‘
IMSPIop test accuracy: 0.9737 Q‘.\»O‘ Q
(venv) ufraan@CS298 dl-lab-manual % § \, = 'b@' KQXO g_ u+\' lg 3 -\70_ CQ“‘QQO\(\‘CM /dam 1 jTC' %
L vV
b oA Sue s SRR R e R T T T e T e n\) m C/la g<€£ l’\
# 2tep 2

4 o d X_ Jc‘(Q\ﬂ Ao ch, v,+Y(l\‘n y 1ot =4xoun _test QDU\L(
S Xiyptoct, size = Ol rQNAD)_ AL040 = 4D

-

totep S

scolex = Standaxd Sceatex ()
X tyai0 = 2ealey Lt _yansform (X 4raun)
X_toct = scaley - tyansfoym) (X test)

i#SJcep I
def huild_mode) [activation = 'velu’, pptimizex='adam’) -
model = +£Kkexag Sequential( =
A+ £030S |01y QYS” Den (.
p ackNation = AcHVaH N, lnput_chape =(30,)),

s »
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S LATILLTT Denee (€, actvotion = ackivation),
Le mmg&mdmmﬁa@gmﬂxﬁmugm&mg@,
J)
YﬂD(‘)lQ/\ mmoilo(
m{—\mrz@ '
lOge = m*cegoncaJ_cwosgenﬁomd
: moxcs = ['aee Ura ey i
¥ mod 2l
ﬁSJcen 5

2

\ elu’, 'tanh', snam01d7

P‘m\’c( compmnna oecwohon mnchonsfodam\ )

ook (! a5

Lox X " Qehwvariong !

model = wuild-mode| (activation=act, ooﬂ‘m:’ler~‘adam)' ‘

mod Q' L1+ (X_tyain, y_4Yain, epoth = 50 vexhoge =0,

validattion SD(.H- 0 1)

—,QCC = wmndel” evaluao (X-test, y-tost, veyhose = Q

prnt(€" fack: gsk tect accuvayy: facc LH-‘&"\

Herep &

nn-‘c\‘(*(\\'LQ,’(S - ("adam’, 'sad 'rmgomp7

DY
!

pxmt(j@mmnﬁ% onﬂmszexg [relu_activation) : ")
W= ¥ 3<) |
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L Cox opt in no\-\m\ZQYS

mnodel = bulld- mode) (ackvotion-velu’, optinm)zey = opﬂ

model' £t (X tyain, y-+xain, 2poehe = =50, V0¥h 0500
\IQ\\d(}’r\Oﬂ tht Ol\

= %
mnnt(P {opt gg‘k 1oct nccumoﬂ é’occ i il

=10

0
)

Result:

Av MLE with two nidden lauerS wos Success -

ﬂ%ﬂgmdmwﬂm WIsconsin
datqQroet - |

oo ‘ E W
£uncons (RelU, +anh, siamord) and OpHmMizeY¢

[Adam , S&b, RMSDVOD\ wdl ¢ comDmrpd demon-

gﬂ&aﬁ%_cmmgm_o&um% ‘above 95 .

L Hnom{, clacsificaHon A8k
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Dataset Structure

Sample images from the Fashion-MNIST dataset:

Sample Image | Shape Class

¥
28x28x1 | T-shirt/top
1
28x28x1 Trouser

28x28x 1 Pullover

Total: 70,000 images, 10 classes (t-shirt/top, trouser, pullover, dress, coat, sandal, shirt,
sneaker, bag, ankle boot). Each image is 28 x28 pixels with 1 grayscale channel.
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e

EAPERIMENT - OF

MLPD FOR IMAGIE CLASSIEICATION

Am:

A3 deg\om and \mD\Oant an_ _MLP 4o clogcify

Faghion - MNIST mnaoog Usma Tencorflow /

Keyae apnd evaluote daggt@\c&ﬂon GCC,UYO(QO{

Alooxitnm *

Load the €achion -MNIST Aatog@t £yom +£ -

kox0< dotasets: Lochion _mnist -

Comkhine the 'EYCL\‘(\\T\Q and st et Ivio  a

| Smmo dataset-

X4 N g0,
[DORY SeLE

Normalize D\xe\ vatvee +o the (o, van

Llotten each \maoe MNtO o T8U-imehsiohal

N (HOX

|One - ot encede thne lahelg (10 dlagces)-

1Ruild an MLP with Hwo hiddon kluQ’(S (512 and

256 neuyons, RelL activarion) and a softmay

O\x’rDUJc lauey vath 10 unitg<

1 Train £he mode) vsing Adom optmizey and

coreoowica) cvosg- Qnﬁr@pu (0SS £o¥ 2O epohg:

EvolMote 4ne model on +he teck @t and

XQX‘DO'( t accurQ u(«,
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® @ Terminal —148x44 — X1

ufraan@CS298 dl-lab-manual %
Epoch 1/20

875/875
Epoch 2/20

875/875
Epoch 3/20

875/875 —————

Epoch 4/20

875/875
Epoch 5/20
875/875
Epoch 6/20
875/875
Epoch 7/20
875/875
Epoch 8/268
875/875 ——
Epoch 9/20
875/875
Epoch 18/20
875/875
Epoch 11/20
875/875 —
Epoch 12/20
875/875 ——————————
Epoch 13/20

876/878 ————————
Epoch 14/20

875/876 ———————————————
Epoch 15/20

875/875

Epoch 16/20

876/875 —————————————
Epoch 17/20

875/875
Epoch 18/20
875/875
Epoch 19/20
875/875
Epoch 20/20
875/875

test accuracy: 0.8974

o

1s 1ms/step

ims/step
1ims/step
2ms/step
ims/step
ims/step
ims/step
ims/step
ims/step
ims/step
ims/step
ims/step
1ims/step
ims/step
ims/step
ims/step
ims/step
ims/step
ims/step

ims/step

python3 src/exp@4/exp@4_mlp_32x32.py

accuracy: 0.7844

accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:

accuracy:

: 0.6075

: 0.3691

1 8.3260

: 9.3038

: 0.2832

1 0.2646

: 0.2535

1 0.2425

1 0.2241

1 0.2185

1 9.2034

1 0.1993

1 0.1923

: 9.1851

08.1745

1 8.1673

1 0.1591

1 0.1624

: 0.1498

1 0.1474

: 0.8646

09.859%4

: 8.8786

: 0.8896

: 0.8872

1 0.8892

: 0.8945

: 0.8965

: 0.8920

: 0.8879

: 0.8937

: 0.8946

: 0.8926

: 9.9021

: 8.8996

: 0.8965

: 0.9021

: 0.9015

: 0.8981

- val_loss:
- val_loss:
- val_loss:
- val_loss:
- val_loss:
- val_loss:
- val_loss:
- val_loss:
- val_loss:
- val_loss:
- val_loss:
- val_loss:
- val_loss:
- val_loss:
- val_loss:
- val_loss:
- val_loss:
- val_loss:

- val_loss:

: 0.8974 - val_loss:

'

S

s
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SoftwQxe Egggmed :

Puu%hon 39+

Toncoy Flow

Skt - l@akr)

NumP\,/

Louxce Code

tmnoY’c rencoxflow ag +£

\mmw mxmpu Q2 nNp

Mn model _celection lmDCH +¥ain_test qob\k

Hstep )

o) R
£admon_mnist = +£.kexas datagsets: faghion . moist
(x4x0in-£ull, yaxain_full), (x-test-£ul, y-tect full )=
adnon_ynist -load _do+al )

Hotep 2 | ‘
X = np: concatenate [ [x-wain_full, x-test full], axis > 0)

N

\ = N csncafena}e( Ev-ﬁomfuu ,\:qtegk £Lull], axe = O\

H Step 3
X_+yain, X._test, \)_’rmm R yawn-test. sp\x’c(
3 . BRTN £OSE_gize = 0'1, 2Qndom_ Stote=
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Hatop U

X_txon = XAvomn. oe+upe{ float22') /| 2550
X_rock = X test es’mpe( ey | 2550
X_ £voun = X _tvon: Yeshaoel . X
X_tost = ¥ tecst. TQS\HODQ( §, 001 1E)

:tt:chep &
y-+rain = ££ Kkevag - uHle: ‘co-co’rego‘ncal (y-+vain, (o)
y-tect = € keras LS to-aategorital (y-tect, (o)

B Step &
mode) = +£kevaq . Sequevrial( L
1L kevqce lau@rs ‘Denge (
512, achivarion ='velu! » IpUt shape = (784, L
£ kavag: layove: Dence(
256, a&wo&\on xelu)
T kexae layeve: Denge(
10, GCHVOHOY\ = so(‘—%mof)

g))

»

meodel' corpile (optimizes = 'adany,
“losg = 'cateq Jnccd C\’OSSQ‘(\HOPLA
meA¥ics = r accumcm

D

&

*

& Step |
h\stom = model Lit
X_4¥ain V-HrQuin,

\ onchs sl P,
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botch-Stze = 64,
yoldaton-data = (x-test, y-test),
\VeYbhose = |

)

tstep &
_, test_acc = model evawate (
X_test, y-test vevome =0

D)
pﬂm(f "\wniect accwray Shect o w1

Resy\t

An MLP with two hidden loyeyxe wog trauvned on
Hhe raghion - MAIST olataget -

e mode! achreved ztyona clageirércaon
accuxacy on 28€x2€ qmus&;de MO ges QLrOSS
1D clodning cotegovtes, demongﬁaﬁm Hhat

MLP<  Ccon offeciively oo mage nﬂﬂQﬁK_@m
£1oxiened D\XQ,\ mo\é\& by




Dataset Structure

Sample images from the TF Flowers dataset:

?mple Image

Shape

Class

128x128x%3

Daisy

128x128x 3

Dandelion

LS ]
SR

128x128x 3

Roses

Total: ~3,670 images, 5 classes (daisy, dandelion, roses, sunflowers, tulips). Each i image

is resized to 128128 with 3 colour channels (RGB)

|
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EXPERIMENT-0O5

CNN _FOR MULLT| - CATEGORY JP&Y

IMASKIE CIL ASSIEICATION

Al -

10 deswm and _tmplement a CNN mode! Lfor mulH -

ccxto,qow claggl{‘—\caﬂoh Ot IJP&i \mcuzes osma

Tengomowlkoxas evaluote accumcu and Drpohct

labels 0% now \maaes

Algovrithm:

LOC\lld the 1B Plowere datocet vl TE DOotogets:

'| Regilzo \mcmes 40 REX 128 normatige +o (o,1]"

Sput dato TS er\mnq (g07.) and Jceg-an (207) cets

R\ a NN with three corwoluttonal [(134@‘(5 (22,64,

12€ £iltas) cach followed by, O~ poounq

1o the modet foy 10 QDOQhS with a batch gize

Rt 20

- Evaluate Qccmgm on the roct cet

Prodick Y02 lahol £05 O néws tmcuae and oUngnu +h€
predicked £Llouwex coreqory:

Coftware R
Pu:PﬂO‘n ST
angon&louo
Tonowflotw DOaRLES
gciiet - leatbn

Num?\ll

. o
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[ ] @ Terminal —124x26 — C%1

ufraan@CS298 dl-lab-manual % python3 src/exp@5/exp@5_cnn_tf_flowers.py

Epoch 1/10
92/92
Epoch 2/1@
92/92
Epoch 3/10
92/92
Epoch 4/10
92/92
Epoch 5/10
92/92
Epoch 6/10
92/92
Epoch 7/10
92/92
Epoch 8/10
92/92
Epoch 9/10
92/92
Epoch 10/10
92/92

test accuracy: 0.6322
1/1

predicted: dandelion

actual: sunflowers

8s 80ms/step — accuracy: 0.3627 - loss: 1.4721 - val_accuracy:
8s 83ms/step — accuracy: 0.6123 - loss: ©.9743 - val_accuracy:
8s 90ms/step - accuracy:
8s 88ms/step - accuracy:
8s 90ms/step - accuracy:
8s 91ms/step - accuracy:
8s 92ms/step - accuracy:
8s 91ms/step - accuracy:
8s 92ms/step.- accuracy:

8s 91ms/step - accuracy:

@s 27ms/step
(confidence: 0.9985)

e

0.6747 - loss:

0.7485 - loss:

0.8233 - loss:

0.8725 - loss:

0.8715 - loss:

0.9160 - loss:

0.9453 - loss:

0.9400 - loss:

0.8372 - val_accuracy:
0.6690 - val_accuracy:
0.4912 - val_accuracy:
0.3603 - val_accuracy:
0.3574 - val_accuracy:
0.2490 - val_accuracy:
9.1664 — val_accuracy:

0.1723 - val_accuracy:

0.6144 - val_loss:
0.5926 - val_loss:
0.6308 — val_loss:
0.6689 - val_loss:
0.6294 - val_loss:
0.6022 - val_loss:
0.6226 - val_loss:
0.6253 ~- val_loss:
0.5272 - val_loss:

0.6322 - val_loss:

1.0126

1.1094

1.0502

1.0178

1.2937

1.5808

1.5033

1.5632

2.7774

2.0117

J

\
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‘ flow ag +€
imoozrt +oncorflow_datacets ag t€dg

\‘m‘DOZf't nu'mm,é ¢ np
Gmm 2x\1edxn  mopdel. SQ\QGHO(\ :moozt +¥0in tege-gow

MG SIZE =108

NOM_ CLASSES = 5

ELASS _NAMES - | daisy’,'dandeu'on’, '¥0ses’, 'cunflowerg’,

tulips’]

dataser = +£de load (6 Llowers, ag. cupervised = =True)

A ._A0tg = A0tQset ! Jcmm]

X,y=C1,01

{30*6 \m(me lake) tn fain_dota’

A mage-vesize [lmage , (1M& _SIZE, IMé. SIZE))

»mao?e £ cas’c('maqe £ @\Oﬂ‘r?ﬁ) 2550

X agpeno\ ( \mcme numpy (YY)

D ooDQnd ( [abd YHINDY ( )\

X = nD-mm\A(X)

L= Ny 0\“08 L\;')

= L€ keyag.unlg: to- caeeqonc&l(\lmum classes = NUM-CLASSES)

7( atn, X_test, y. yain, v tect - 'E’r(lm_’tQS’c~SPU‘E(\

o

X\, Loct_gze = O 2, vandom_state = &2

g
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model = +£ kev0g- Seauenlc\cx\(ft‘ kexag 10y s - ComvaD(
29, (5. 5), er\vcxﬂon Yalu,
InpUt. Shape = [IMG.S12E> IME-SIZES 30
£ kexas-layeys . MoxPooka‘lD( (5,2)),
L€ kevas. \a\égs Com2D (g% (2,2, activation-"selu)
£ roxog [auug MoxPoolm%D.D (291)3
LC-k0xQ58 lauexs Convad(12g, (2,3), ackivation = 'yelu)),
€ kexae: \cmexs MMOXPOOUHQD-D(C%D);
L€ xQYQg - \aue‘(s Flotienif) . Y
L6 kevag Lauexs Denge (.

NUM_ CLASSES actlv Otion = 'sof+max")

A)!

monX Commle (no’r\mt'zex ‘adam’ s
loss ca’cecdomaﬁ uosgonﬁropu
Mexes = [qccumw7

)

model €rt( X_+yain , y_+rain , epochs=10, batth- 3Ize=3R,
val'dation_data= (X_test, y-test), verbose =1 )

_, gresk _acc = modelrevalwato
X_toct,
\{,Mgb )
VoYL =6

)
P\‘in"f (:Fu-k:QSf QCCUKO% 5 ‘E‘ce.st,Qct . L\—‘Pk")
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preds = model-predrct (X A€st: 13)
oved _ clasc = CLASS NAMES]
np: OTQmOx(P'YQdS[OJ)’(
actuol. \08S= CLASS NAMES[

ng: Qmmﬂw f@v tocst | Yo]ﬂ

print (£ predicted © {pred.closs » 12¢t %
mrm’c £ actual: «?Qcmcu closg12¢%"™)

Reo sult :

A CNN with 2 convolutonel layerS wag gucaegi*(hhd'
1xained on the TF Elowexc datocet):

The model clasa'fled 5 £lowes (“ﬂ%QOlO}’lQS/dQJSU
dandelion ; Yoses . SUNFlowers, tutips) with aood ™
Mn ey and COWQL‘\'\U\ predicted ayels for new

28, “devno the effoctivonese of (VNS
\C’ox mulH - cateqory (mage clgestfieation tockSr




N

Dataset Structure

A sample image from the MNIST dataset (handwritten digit “5”):

~ Total: 70,000 samples, 10 classes (digits 0-9). Each image is 28 x 28 pixels with 1 grayscale
- channel (values 0-255).

& @® Terminal —124x18 — X381

ufraan@CS298 dl-lab-manual % python3 src/exp@6éa/exp@6a_overfit.py
Train: 60000, Test: 10000

Overfit model (deep, no regularization)

Epoch 1/5

1875/1876 ———————————————— 49s 26ms/step - accuracy: 0.9049 — loss: 0.2946 - val_accuracy: ©.9727 - val_loss: ©8.0879
i:g;f/!lg;g e 528 28ms/step — accuracy: 0.9837 - loss: 0.0514 - val_accuracy: 8.9839 - val loss: 0.0581
iggg/‘lg;g e 588 31Ms/step - accuracy: 0.9898 - loss: ©8.0342 - val_accuracy: 0.9871 - val_loss: 0.0405
3;;71:;: 66s 35ms/step - accuracy: ©0.9921 - loss: 0.8249 - val_accuracy: ©.9851 - val_loss: 0.0551
ig;;?l:;: e 658 35Ms/step — accuracy: 0.9941 — loss: 0.0185 — val_accuracy: 0.9874 - val_loss: 0.0493

test accuracy: 0.9874

\

s
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EXPERIMENT-06

CIVN — OVEREILT, LDNDERFIT AND

REGVLLAR\ZATION

Al

To ded'on and \leemen{' a CVN model Loy multr-

m&qczpq dasgmm%\on of NEE \mages using Tensoy -

-@[O\DyKQ‘(OS evaloke accuxQld, d%@c‘c o«@(ﬂ\t’r\n@ /

\mAQx@\Jc’c\nQ anAd omoku xeﬂ\ugk\ caon @obmoué&

1O ik o@’ce thon:

Al el Hhm

Load 4he MNIST dataget (10 dm:t c!agses\

Reshaoe \mmnes 1O 2€X2%X) | nowmodxse D\xej valueg

a9 [OM] cmo\ one-hot emod@ tabols:

() puild A deep CNN with 3 lowess and dense lavy ey

6(0): Build o shollow CNN with single €-filtey -

6(¢)* Ruild same deep (NN 0s 6(@) butadd Botch-

Nornaligation , bropout and datd Augmentakton
Compae tnvee appyoathes -

Sottwaxe Requu‘red :

Puthon 29+

TEN<OYFlowy

Couxce Code: (CVN Dvexfitting)
+ tonco¥flow Qg +f
MG _S12E e NUM_CLASSES =28, |0

(Y -Hain, \/_Jr‘&oum {x_teot, \l-:\‘eS—B tf-keyag datasets

st - load _dora ) N
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¢ @ @® Terminal —119x18 — %1

ufraan@Cs298 dl-lab-manual % python3 src/exp@éb/exp@éb_underfit.py
Train: 60000, Test: 10000

Underfit model (shallow, single conv 8 filters)

Epoch 1/5
1875/1875
Epoch 2/5

' 1875/1875

Epoch 3/5
1875/1875
Epoch 4/5
1875/1875
" Epoch 5/5
1875/1875

" test accuracy 0.3742

2s 1ms/step — accuracy: ©.1551 - loss: 2.2645 - val_accuracy: 0.2528 - val_loss:

val_accuracy: 0.2931 - v

2s 1ms/step — accuracy: 0.2666 — loss: 2.0564 -

2s 1ms/step - accuracy: 0.3153 - loss: 1.9174 - val_accuracy: 0.3446 - val_loss:

val_accuracy: ©0.3743 - val_loss:

2s 1ms/step - accuracy: 0.3506 - loss: 1.8146 -

2s 1ms/step - accuracy: 0.3648 - loss: 1.7549 - val_accuracy: 9.3742 - val_loss:

T TS T

2.0991

£ 1.9623

1.8365

1.7612

1.7017

47>

G Page No.: 9. % R
rtrain = o tyaineveshape (-1, IMG-SIZE, IM&- SIRE 1)
asmpe( ‘Float2a') / 2550
X_tect = K-tOst - 'xeshcme (-1,IM&, 812 € , IMG-SI2E ,1) -
ogﬁruoe( 'Lloat ") / 255 -0
mnm[ £ Tvoun $x_tvoun ghape (033,
£ Test: X test- ShO(pe (o1} )

modet = +£-kexqs: Seouenttod([

££KeY08 layers: COnVD.D( 0g, 2, activohion ='velu’) |

1£KeY0g Lomu;- Ma x Pooluyig 2D (),

e xevas: lMQ‘JS - ConvaD(256,3, activation = ‘velu'),

1L kexQ2g - lawf& Max Rooling 2 D0 ) ,

+£ keyag- l(luQXS COYWQD(SI%:B activation = 'vely’ 3,

AL kevae: LQ\A:Q[& Flatten (),
D

L ‘mizex ='adaw’, loxg:- Ca+eoc?nco.] cyoscentiopy’,

et §: raccumc”‘)

modéel: ﬁ’c(x _ham, v.4varn, Qoodnc 5. batch. Q)20= 22)

_oec =wmodel: eva\ucu-e( x.test ytedt, veyhose =0)

Pmnt( "tosk Qrrux@Ly ‘Facc ‘P{"j")

Result : e
The mode) momox'sed txaining doa, CDY\#[\(YTU'YL%
M@H\'ﬂ@- R

Souxce (ode: (ENN Undeﬂfﬁ\‘n@):

\

moAo) = +£- kesae SQQUQY\HN([

€ kexag lonyere: Com 2D (€, 2, actvatron = 'velu"),

L e kenal \ay ey < Globa\Avexage Pooling 20 ¢
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& @ Terminal —123x18 — 031

ufraan@CS298 dl-lab-manual % python3 src/exp@6c/expbc_fixed.py
rain: 60000, Test: 10000

Fixed model (BatchNorm + Dropout + augme

— accuracy: 0.8154 - loss — val_accuracy: 0.9751 - val_loss: ©.0835

— val_accuracy: 0.9746 - vali_loss

— val_accuracy: 0.9819 - va 0SS

88s 47ms/step — accuracy: 0.9659 - loss
test accuracy: 0.9848

~

Date : e
Page No. : 2%

£ kexQg: tawz‘cs DLeNge (NUM_CLAISES, athivation

= 'Softmay’)

oo €\‘cfx Yya'n v.ﬂrOun eoochs =~5 , haHh Q1ze-= 20Y)

SRVE v modet eva\ua+e(x +est y-test, veyboge = O)

print(£"test accuxaty : Jacc: wpf X"

Result-

MEL_%MM\C\HJQQ-

\

©| cource (ode : (Regularization)

dota_aquo = t€-kevag: Sequ@nﬁ'a)([

U
£L koyag: (auexs Randomreot&ﬂon (oD

-xexag lawaxs RandomZoom (0:1) "JS

mode] = LE-keyag: Sequential ([

Aot Qud,

Le kevagd lauQ‘cg ConV 2D (128, 3, aehvotioN = 'velu),

L xoxog: Low\ ex< -+ Batch NoymalizaHon (),
L€ koyag: MoxPoong:lDD

€. keyae layexs: Dvrooouk (025D,
£ koxQe: LCU;,\Q}’S CO‘(WD-D(256 2, Qchvoon = 'VQ\U‘)
L€ kexas [auoyc: Botch Novmalz0+on( ), :
£e kevay Morpoolng20( ),
£ ke%ag lcm Q%S Dwopou‘r (0-29),

L€ kex0s: lchzfs Corw 2D (512,53, aetivodion: 'relu),
t€-kevag: l.OudQ‘(S PatchNamozaton

L€ -kex0s' layess Max Poou‘ng'LDO,

+€ kexqg laﬂ@xg D sOopout( 0425)

£ € Kevayg lcmars Eloctten (Y

Y
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model' covpile [optimizes- 'adow’,
\OSS ca’reo\o?nccu cyossentropy’,
. wmeixtess Yoccurocwﬂ
model ' A't{x_Axain, y-tratn, epoth= =5, loatch SI20=g20"

_,0cc=mode\ evalvate (
Y.lect, v 10sk NESOORE - o)
gt (£ tost QCLurO ot Fac: - HXT)

Result :
The Oxed CNAN- achieved balanced Hrourumd

and vauda+ron peY fOYMANCe -




