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B-Cubed ddyjhll .5.9.7

duianll wllwlll 69.7

(NLP) dyoyhll alolll jjaaig jagaill altul
drwlui pralao 1107
dcganall elii] .2.10.7

wangll il 3.10.7
Jclitiall Julail dordo 4707

5.7

6.7

7.7

8.7

9.7

107



Data Augmentation

8jgnll allgai .1.8.9

diclihnlll alilull ailgi 2.8.9
waill Jugai .3.89

Transfer Learning g logll Guhill
ploill Jdi glc caill .1.9.9
aljroall alAaiwl .2.9.9

ozl pleill 3.9.9

elaglll diguui

LgL .1.109

wohell lugpillly aclgdll gag 2.10.9
Dropout .3.10.9

8.9

9.9

.10.9

TensorFlow plaATul cuyjaillg 3godll ja1nAT .10 6aagll

TensorFlow

TensorFlow dii9o plaaiwl .1.1.10
TensorFlow go cuyjaill pAgai 2.1.10
TensorFlow (o aloguylly aldeell .3.1.10

NumPy g TensorFlow .2.

TensorFlow J NumPy duugall diy .1.2.10
TensorFlow plaAtly NumPy alagano plaitwli .2.2.10
TensorFlow aloguy NumPy alidac .3.2.10

il aliojjlgag palai cagai 3.

TensorFlow plaxAiml dnnio pilai el 1.3.10
il algioljl 6yls] .2.3.10

eyaill Jioll (ol alidi plaitwl .3.3.10
TensorFlow ailogujg aljlo

TensorFlow go waillhg .1.4.10

23aill gl cyyaill duiludl pguupll plaaiwl .2.4.10
TensorFlow aliloc plaiimb alogugl gruai 3.4.10

TensorFlow plaAiwl dduuoll dalleollg Jiaaill alily 5.

TensorFlow plaAtwly alilull alegono Jioai .1.5.10
TensorFlow plaatwl ddnuall dalleall alily .2.5.10
alilully ac)lill TensorFlow ailgal plaiiwl .3.5.10

tfdata cildyhill doy daalg 6.

alill dalleo] tfdata aldyhill daop daalg plaiiml 1.6.70
tfdata go aililull aldaxiclis .2.6.10
@gign_iJI cuailltfdata alduhill daop daalg plaiiml .3.6.10

.10

410

«ginallg Jaiall | 32 tech

Keras go (aldthll xxeio MLP (Perceptron golip diaii 9.8
dauidl Jata cayjei 1.9.8
23loill groai 298
w2dgadll cypill 3.9.8

Fine tuning dunell alawill alyiololjly hya hia .10.8
hyniill dagag jlial .1.10.8
Learning rate yaa§ .2.10.8
Jljgll Juaei 3108

ddroell dunell alaunll ayjai.9 6aagll

il Jalio 1.9
2)aill Jiolll runill aliids 1.1.9
dilgiiell alaill 2.1.9
gl JMlaiwl aliar 3.1.9
laywo dl4iiall alathll plyiiwl 6ale] 2.9
aloill Jdi glc cupnill 1.2.9
aljinall 2lAiwl 229
ool aloill 329
Gliwnell 3.9
wdlgiitell jlailll aliwao .1.3.9
RMSprop g Adam ailiwno .2.3.9
ol adgll a aliwnall 3.3.9
aleill Jaeo drop 4.9
Ul ploill Jreo oa pAaill 1.49

pleill aljgy 2.4.9
hgpill caraai 3.4.9

@il ga hljalll - 59
Jabioll Gdnill .1.5.9
clagll dygui .2.5.9
pudill guyldo 3.59

dilac diaiagigalo 6.9
23gaill proni 1.6.9
owdill alyioljbg guuldall juial 2.6.9
duayall aljlial .3.6.9

Transfer Learning .7.9
ploill Jdi gle qypaill 1.7.9
aljraall plaiwl 2.7.9
Gloell pleill .3.7.9
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CNN cliy

VGG ely 1411
AlexNet cliy .2.4.11
ResNet cliy .3.4.11

Keras plaiil) CNN ResNet Araii 5.

Jljall Julaiwl 1,517
alanall déh cayei 2,511

2dlill caypei 3511

Lo dijaoll Keras p3lai plaAiil
il dagludl 23laill pilna . 1.6.11
larwo dijaall paloadll alolaaiwl 26,11
Larwo dijaoll a3ladll Lljo 36,11

Jaiill Jlao o pleill cpaill g Lo adloi 7.

Jaill G e ploill 1.7.11
Jaill b e ploill dlac 2711
wligaill plotll ailga 37.11

Deep Computer Vision laithgig ugulall ddloell &gl cating .

6jgnll catini .1.8.11
Jgall qa cluinlll gégo .2.8.17
bl cads 3811
cludll ge caddll Gl 1.9.17
elpilll guiil alyojjlga .2.9.11
wdeillg guiill aliidi .3.9.11
dguall dijaill

ddUnIl dijaill Grooll ploill 1.70.11
dalall cadis 1.70.11

aclgall gle dailall dijaill Gilga 1.10.11

411

9m

10.11

TFRecord (Guwii .7.10
alill Julwil TFRecord ailduhill daoy daalg plaiiwl 1.7.10
TensorFlow plaiiwly TFRecord walo (Jroai 2.7.10
o23gadll cuyaill TFRecord aldlo plaiiwl .3.7.10
Keras dduall dalleall cildih .8.10
Keras Lo dallooll alduhill daop daalg plaiiwl 1.8.10
Keras go dduwuall dalleallpipelined o jygaall clil .2.8.10
w2 3gaill il Keras J dduuall dalleall alduhill daop danlg plyiiwl 3810
TensorFlow Datasets wlily alcgaao ggpito .9.70
alilll J1oail TensorFlow Datasets alily alegoao pladiwl .1.9.10
TensorFlow Datasets alily alegano plaaiwl o alilull dalleo 2,910
23loill gle cuyyaill TensorFlow Datasets ailily alegoao plaiiwl .3.9.10

TensorFlow go Deep Learning plaitwl (ioell aleill Guhicliy .10.70
wloall Guhill 1.10.10
TensorFlow go Deep Learning plaiiwl (dioell aloill Guhi cliy 2.10.10
TensorFlow go aigai c1jai .3.10.10

2dliilly guiill (Guhill plaxAtwl 4.70.10

dailo dunc alauwiu Deep Computer Vision .11 6aagll

Visual Cortex dyjlogall duwnaiall .1.11
Ayl 6pdll caillhg .1.1.11
dulunll digdl aliphi 2.1.11
Janll dalleo pilai .3.1.11

drapaili aldath 2,11
alaillll ga ljgll plaitwl 8ale] .1.2.11
D oallill 2217
hphiill cailhg .3.2.17

Keras go gloaill aldih Aidiig groaill aldh 3.1
Striding gPooling .1.3.11
Flattening .2.3.11
Pooling glgil .3.3.11



Transformers Hugging Face E dii4o

Transformers Hugging Face aillgao dii9o plaaiwl .1.8.12
Transformers Hugging Face cillgao dii4o (Guhi .2.8.12
Transformers Hugging Face aillgao dii4o Liljo .3.8.12

dijléo Transformers go ual ailiido 9.

Transformers dalitoll allgaall ali4o Gu dijldo  .1.9.12

Transformers Al allgroll alii4o plaatwl .2.9.12

Transformers gpalll cillgaoll cilii4o Liljo .3.9.12

wlogll Guhill dleylg RNN go NLP Guhi pghi

dyleylig NNR o dyeyhll dslll dalleo Gy yghi 1.10.12

Guhill 4 Transformers allgaoll alaig olilll aluTg RNN pladiwl .2.10.12
wloall 3yailll apdr 3.10.12

.8.12

1012

Autoencoders, GANs jLitiilll gilaig GANs g (oJlélill padhill 8j@ai .13 saagll

alilyll Jiiai éelad
Aleylll go aall 1,113

dioell aloill 2113
daosall cnlifodll 3113

Jol8 1 i g41ilogigl jaiio plaiiwly PCA Gl 2.

il didoc 1.2.13
Python Araii .2.2.13
Juiall alily plyaiwl 3213

dwa4o d1hyilogigl cilpdiiio 3.

ddsaell dunell alauill 1.3.13
juoyill JSha eliy .2.3.13
dyguuill plaiiwl .3.3.13

draralill oilalill jyoyill 6jan

draaill p3laill proni .1.4.13

capallill palod cypai 2413
adliill pudi 3413

duildalill alpasiall o clagall dlljl 5.

ol Guhi 1513
jrojill pAlod proni 2.5.13
dyguuill ailyidi plaitul .3.5.13

113

413

sgiollg J4all 34 tecn

6)y4iall dyoyhll alduill go (NLP) dieyhll dolll dalleo .12 saagll

dylcyllg (RNN)

RNN plaaiuly gaill algi .1.12
wadll adgil RNN cugai 1.1.12
RNN go diophll dolll algi .2.1.12
RNN plaaiwl jagnill algi alduhi 3.1.12
il alily degoao cliii] 2,12
dreuhll yjlgall diihgll dauill gle qujaill alildlalael .1.2.12
il alily degono (pjai .2.2.12
laligaig alilwl cathii .3.2.12
jclitioll Juli 4212
RNN go alealjall cayini .3.12
alagleill o 63jlgll gualgall (e cadbll 1312
Grooll ploill alyojjlgh go jeliiall Jilai 2312
dunell dlll doayill pamiela dawsh 412
AUl doajill gle RNN d4wh apni 1,412
AUl doapill paqi cla d4nl pladiwl .2.4.12
RNN plaaiwb Ul doajill déy gpuni .3.4.12
dylefll ol 512
NRN (qa dylegll ol Guini 1,512
23laill déy (il dilefll aldl pladiwl 2,512
dunell alauidl ga olifilll alylLljo .3.512

Transformers ailoi  6.12
direuhll delll dalleal Transformers aillgaall palai plaaiwl .1.6.12
dygull Transformers aillgaall pdlod (Guhi 26,12
Transformers aillgaall piloi Liljo .3.6.12
Transformers digjll illgao 7,12
digyll Transformers allgaall palai pladiwl .1.7.12
6ygll alilyl ddpall dalleall 2.7.12
digyll olcTransformers cillgaoll pdgai cujni .3.7.12
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(1) dyghill duugall adlai 5.

dyghill alagiliwll 1574
dyghill daopll 2,514

wlolaill jghill gle daildll alijjlgall .3.5.14

(1) dyghill duugall la

(EDA) gujgill paai gle daildll jghill pdlai .1.6.14

dyilygll daopll 2.6.14

pleill Jalito (slc dédthall dyghill daopll
aclgall gle piléll ploill 1714

Jiall Juw sle jlialll Jabkio a )ghill @b .2.7.14

wahalll syaeiall JSliioll

diojall pgado .1.8.14

cahalll exxeiall Jiluall glc dyyghill aliojjlghll Guhi 2.8.14
(1) dpnell a4l

dnnoll aldudll gl] doréio 1.9.14

dynoll al4pill go glac Jlio .2.9.14

(1) dunell cil4quil

duhll agall oa dunell alauill allly plyatwl 1.10.14

Alnidlll oa dynell aldpill allly plyitwl 2.10.14

diclihnlll dygpl g dynell aldpill allla plyiiwl 310,14

6.14

.8.14

10.14

alduhillg alipgiliwlll eclinnll cl5All .15 8aagll

dllall aloaall
alnillg gyall dlall aloxill qa (Al) gelihnll el8all glc dpiall Ul 1.1.15
phaiwlll allla 2115

wclihnll el83J1 plaiuwly déleiall dloinoll alioll 3.1.15

wclihnll el8al dlidtuoll alolyiiwlll/dloinall aljghtll 4115

dpnll dorill ¢ clibnlll l83 LT 2,

almillg gl danll (lhd od gclihnll 83l U 1215
phaiull allly 2.2.15

dinnll dilepll oa gelihnlll cl8A1 plaatuly dédloiall jaliall 3.

welihnlll el5All plaaiwl ddloiall dlainall jhlaall 1315
welihnll el8All diidiweall aloliiwll/dlainell aljghill 2315

.15

ditifio di4tilogigl cilydiio  6.13
J1ojill Belad 63l 1.6.13
algioljll ac (o a1 gdal oJ] Juldill  2.6.13
dyquuill alyidi phaiwl 3613
yiiall guunill plaiiwl 1713
walyill eAlill et ool ploill 2713
ddyaell diolAll aliieill .3.7.13
MNIST jgn go Jia 813

bloilll glc cajeill 1813
6jgnll algi 2813

ddrooll dunell allapill ayjyi .3.8.13
il aalaig 63lgall dognAll cilain .9.13

jgnll jo sginall algi .1.9.13

alilll gijgi dadai .2.9.13

danlgioll alauill plaatwl 3.9.13
23lodll Aait .10.13

loell Guhill 1.10.13

23loill 31aii .2.10.13

didrdall alilwll plaiiwl 3.10.13

2ilill pydi 41013

digall go 6lagiuall duugall .14 saagll

digall go 8laginall duwgall doxdo .1.14
diguall go 8lagiwall duugall dordo .1.1.14
eloialll @il alojjlgh 2.4
Joill 8j00iuo (o gagiwo saglgy ulun 1.2.14
Jodll 6joeiuo allojjlgh alpeio .2.2.14
alopunll uaw gl doilall duugall 3214
dyihgll abojjleall 314
olell Jasall .1.3.14
Sl paaeioll Ayaii 2.3.14
duilgll alojjlgall Jal go al\leinlg clnall calidiwl alagiliul 414
CHC diwojjlga .1.4.14
hilwgll xxeiall Jaill JSlio .2.4.14



ailhll claa] (1l go aclihnll clSall aliidi Guhig alill Juai 16 s3agll

adloill glc qrill

@3laclg [@alpailg diogleill aliludl i
dpayloill aliyll oé dlall ald alill liilg goq Gl 1.1.16
souleill Jilaill alilull ypagig caghiill aliai 2.1.16
dpayloill igayl o4 Laiicgig alilll dollw doal 3.1.16

)l Jnall o jaiwall quunill Jaf go gclinnll cl83l go dioyleill alilyl pydig Jilai 2.

dpoyloill blailllg alalill puail Machine Leaning oJUl ploill ciliiaq plxitwl 1.2.16

alilll Jlat JMA go dyguill alpyiliwll i apai 2.2.16
Gupaill dlac gl gclibnlll el53ll gJ] 8ailwoll 8xijoll dyseill Joldi 3216

dpagloill alilll go oysl8lll clsll ailpiigo caypei 3.

qM|c|)TMﬁUMJMLﬁD ang 1316

il alllao yanil alpdigell gjldo Juai .2.3.16

clihnlll elSM1FJAA go dunjlall Jolgellg drap Sl alpdgall gu dévell 33.16
Jhdll ging puleill didljal qclihnlll cl8All ailgal

puloill spaal gclihnlll cl8M1 gle doildll aljhdll acy phhi 1.4.76
dragloill yjlgall yarnaig hihAat oa clihnlll cl8Mlljgy 2416

Sl Julaill JUA go daleill alloell juuni 3.4.76

a8l elall eililyl sguiill Jylaill gclinnll 1931 alyojjlgag ailyidi 5.

puloill (od dquill 33loill guwl 1516
dsogloill ailalailil guiill jlaailllg catinill aliojjlga plaiiwl 2,516
dpoloill aliyl ga dalill algiill dlla alwly 3516

&g dialoill JSlitall go dilgll aclihnll elSall go alilull Julai Guhi 6.

(auiill il JAUA go diogalSUI jblaall iall aaaill 16,16
doyloill alpaill daalgal dall gle doilall JAsill aljayiliul 2,616

puloill e gclinall cl53ll gle doilall Jolall wili pudi 36,16

clihnll el8all plaiuly alibl Jilad go pleill aligenl qnidll jaidill 7.

aligeallg ploill cyllwl ynil gelihnll el3l alid 1.7.16

dpypall goyleill perll hbA ga alilwll Julai oy 2.7.76
welihnll Al plaatwl alaAdill dly dwlpy ruai .3.7.76

dnlAll drogleill alalyinll Manil gclihnlll Al Guhig alilull Julad 8.

dnlAll dioyloill alhlinll ge @il gelihnlll cl5M pai 1816
alildl Julad gulwl ole guyaill alagilyiol cagi 2.8.16
wotleill aloalll gle qclihnlll cl5All wili pudi 3816

1.6

4.6

seillg J4all |36 tecn

Retail dijailly gyl

alnillg oyl Retail dijailly gull o8 gclinnll 831 L
phaiwlll allla

welihnll el83 plaiiuwly dleiall dlatroll faliall
welihnll el8al dldtuoll alolaiwlll/dlairall alyghill

alaillg oyl dclinll g8 qclinall el53ll gle dyjiall Ll

phatuwll alls

delinll ga gclinnlll cl8M1 pladiwl déleiall dloinall jhlall 6.

phaiwll alls
welihnll el83 plyiiuwly ddleiall dlatroll faliall
clihnll el8al dlidtuoll alolyiiwlll/dlairall aljghill

1.4.15
2415
.3.4.15
4415

dclinll 5.

1.5.15
.2.56.15

.1.6.15
.2.6.15
.3.6.15

dololl aylalll

alaillg gpall dolell 83Ul gle qclibnll elS3l LT
phaiwll allla

welihnlll cl83l plyiiwl ddleioll dlainall flioll
welihnll el8al dlidtuall alolyiiwlll/dloirall alyghill

abanillg gyl paleill gle geclinalll el4all T
plaiwlll allla

welinll cl83l plyiiwl ddleioll dlainall glioll
wclihnll 1830 dldtwoll alolyiiwll/dlainoll alighil

dcljllg ablell 9.

alaillg gyl dcljilg ablall gle gclibnll el5all T
phaiwll allls

welihnll cl83Jl platiwl ddleioll dlainall flioll
welihnll el8al dlidtuall alolyiiwlll/dlairall alyghill

1.7.15
.2.7.15
.3.7.15
4715

puloill 8

.1.8.15
.2.8.15
.3.8.15
4815

1.9.15
2915
.3.9.156
4.9.15

dypinll yjlgall

alaillg gpalldpinll ylgall @ weliball 1831 LT 1.10.15
phaiwll alllh 21015

welihnll cl83l plyiiwl ddloioll dlainoll jlioll 3.10.15
wclihnll el830 dldtwoll alolyiiwll/dlainoll alightll 4.10.15

415

7.5

10.15
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draletll glellll yght oé wclihnll cl8All 203 2 ggpito .6.17
wlglll alghall 1617
aldhiall Aail 2.6.17
olatwll algal.3.6.17
cgpitall cayoi  4.6.17
Gl 6xclwal dioglei chatbots diiay aligigy jighi 3 ¢gpio .7.17
gl alghall 1717
allhiall Al 2717
plaaiwl algsl .3.7.17
¢gpitall cagjoi 47.17
dalotll pliall g4 dsall Jolgell 2034 ggpito 817
wlglll allghall 1817
aldhioll Mail 2.817
ohaiwll algsl 3817
cgpiinll caypei 4817
puloill ga gclinnlll cl831 gylito yif gulidg puidi 9.7
walpll Jnall 8 oclihnll cl8All go Joell xilga .1.9.17
dileall aililyll 2,917
Jndll o4 gclinnlll el83l3.9.17
puloill qa gclihnlll cl43ll alelna] 4917
Jhoiwl [@ipwig pyleill Jlao ga gclibnll clall gyjlio Jylai 1017
ddlall gyjlisall 17017
Joelly eadl 2.70.17
Judiinall lil diiay o .310.17
063 dulpll Jgnall Jigai 4.10.17

Algill gclihnlll el8All go urill dujloo .18 6angll

puloill oa plaaiwill 8algall gclihnlll cl83ll aliaglgiai 1.18
adlall Ggull 1118
doaiiwall aliaglgiaill 2.1.18
paldgalo 31.18
wulpll Jnall Jidiwo 4118
oleill hihaill qa 8xlgall gclihnlll cl8All algal Guhi 218
hihaill algsl 1.2.18
l@dyhig algall 2218
wclihnll cl83lg ayleill .3.2.18

oudlll 4218

oISl ehill alily Julai go eclihnll el5ill pliiul pleill yaynai 9.76
wclihnll 831 plaaiwly dpay4i dyaylet aljluo cliil 1.9.76
droyleill yjlgally déleioll cilungill phi Apaii 2.9.16
wclihnlll cl83ll @Gujh ge dylll ailaeillg gyjall padill guld 3.9.16
dpaloill alilyll dlleo oé dungnillg golll 10,76
dpaletill alilyll &)l] o4 diigildllg daalll galall .1.10.76

clihnlll el8M1 gle doildll dragloill phill qa dingnAll alidig alilull dilaa 2.10.16

ouloill gle layilg diiolll aildlaiill ge diala] alla alwlyy .3.10.16

ouhall Jndll oé oclinnll el831 gylio pghi 17 8aagll

euloill Jlao 0a gclihnlll cl5Al ggpio plonighihii 1.17
eylioll hihail gl alghall 1117
wjleall 6acld 2.1.17
puloill ga aclihnlll cl43ll ggpito prani 3.1.17
wclihnlll 183l go dyayleill gyjlitall yghi algsi 217
dsoyloill gyjlioll yghi algal .1.2.17
alill g droyleill gyjliitall cilgsl 2217
allil o doyleill gylitall algal 3.2.17
dyjlailll delll oa dpoyloill gylinll clgal .4.2.17
dpulpll Jgnall g8 gelihnll elall gyjlito Agaii aliyilyiul 317
welihnlll el5l ggpito ALaif piy gdo .1.3.17
clihnlll el8l ggpiio Aaiildlal 2.3.17
[@agaii (pei) ol alayiliwll 3317
63310 gunlgo (od gclihnlll el5All gyjlio a0y 477
wclihnlll el5allg alpalll 1.4.17
clihnlll cldMlig pylill 2.4.17
@clinnlll el8illg alelll 3.4.17
sl dunlpyalgo  4.4.17
Ul ploill phail dioyleill gyjlitall yghi:1 ggpio 517
wlglll alghall 1517
aldhiall Aail 2517
ohtwill algal .3.5.17
cgpiall cajpei 4517



oill ga Mgall gclihnlll cl93l dilled o1dai.10.18
duleall ailily .1.10.18
qulitall 2.10.18

plonill Bl 31018
ptloill ga oclihnlll Al dyloa pu1di 4.10.18

ploill aclihnlll cl8AIl Jlao g diwlill alalailllg ahlaill 19 8aagll

puloill Jlao ga diilill gelinnll e[l aliaglgidig algal 119
dopll gclinnlll cl83l algsl 11,19
ddhall algslll 2.1.19
dihéinall algalll 3119
puloill oa gnljialllg jjeall gélgll 219
jjeoll gdlgll cllgsi 12,19
nljialll galgll algsi2.2.19
@ilolaiiwlg ailgalll Guhi 3.2.19
uaiellg bljell 4219
(lelaill ploillg gayloill aeall dislall gclihnll cl83ll3.19
JUIlal disholl gclihnll el 1,319
pleill ga gclihnll <53l 2319
ugiellg bljell 3319
ploill o4 gclihnlll cl53l aldyhi 4319
jleall Blainll gunil gelinnll el5ill Guhi 419
pey 8154 gclinnlll 183l 1.4.19
acluil walgll diaungill galioll 2419
dajeally blaialll g4 gclinnlll cl83ll elai .3.4.19
peall algalg gclihnlll clSall4.4.19
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