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IIpo kypc
Jlanwmii kypc € yactuHoto crerianizamii TensorFlow: Advanced Techniques
Specialization Bix DeepLearning.Al. DeepLearning.Al TensorFlow: Advanced
Techniques Specialization npencrasisie ocoonuBocti TensorFlow, siki HanaTH
YUHSIM OUTbIIIe KOHTPOJIIO HaJ apXITEKTYPOIO MOJEINEH Ta IHCTPYMEHTaMHU, SKi
JI0TIOMAraroTh iM CTBOPIOBATH M HAaBYATH PO3IMIUPEH] MOJIENI MAITTHHOTO
HaBYaHHS.

st cerianmizariis npyu3HadeHa Jyisl 1HKEeHEepIB IPOrpaMHOIo 3a0e3MeUeHHS
Ta MAIIMHHOTO HABUaHHS Ha MMOYATKy Ta B CEpEAMHI Kap €pH, sSKi MalOTh
dbynnamentanbae po3yminHsa TensorFlow Ta X04yTh pO3MIMPUTH CBOT 3HAHHS Ta
HaBUYKH, BUBYarO4X po3mupeni pyHkuii TensorFlow s cTBOpeHHs MOTYKHUX
MOJENEN.

Kypc ckmamaerscs 3 4 MOyJ1iB, OPIEHTOBHHUH Yac MPOXOKCHHS SKUX
CTaHOBUTH 29 roanH.

PospaxoBanuii Ha cepeHii piBeHb Ta nepeadayae HasIBHICTh 3HAHB!

e ba3oBoro MareMaTU4YHOTrO aHai3y, JIHIMHOI alreOpu, CTAaTUCTUKH,

e IllTy4HOro iHTENEKTY, ITMOMHHOTO HABYAHHS;

e JlocBimy pobotu 3 Python, TF/Keras/PyTorch ¢peiimBopkom,
JEKOPATOPOM, MEHEKEPOM KOHTEKCTY.

MoBga kypcy Ta CyOTUTpIB: aHTJIIICHKA.



IIporpama kypcy
Moayas 1 — Introduction to Computer Vision
[Tporpama Momyns nependavdae OTpUMaHHS KOHIIETITYaJIBHOTO OTJISITY
kiacudikaiii 300pakeHb, JoKai3allli Ta BUSBJICHHS 00’ €KTIB Ta cerMEeHTAIlli
300paxkeHb. TakoX BMITH ONHUcaTH KiacudiKalliio 3a KiTbkoMa MITKaMH Ta
PO3PI3HATH CEMAaHTUYHY CETMEHTAIIII0 Ta CErMEHTAIIII0 €K3eMIUISIPIB. Y PeITi
IILOTO KypCy 3acTocoBY€eThCs TensorFlow st cTBOpeHHS MOJienei BUSBICHHS
00’€KTIB 1 ceTMEHTAaIlli 300paKeHb.

Monyns 1 ckiamaetses 3 10 Bigeonekinii, TeOpeTUIHOTO OJIOKY, 3
71a00paTOPHUX, KOHTPOJIBHOTO ONMUTYBAHHS Ta MPAKTHYHOTO 3aBJaHHI.

[TpakTuune 3aBnanHsA HazuBaeThes «Predicting Bounding Boxes» ta
noJisirae B moOy10B1 MOJIE, 1110 nepeadadae oOMeXXyBaibHI paMKH HaBKOJIO
300paxkeHb. /|11 BAKOHAHHS 3aBJIaHHS CTYJCHTH BUKOPUCTOBYIOTH transfer
learning Ha Oyab-sKiii 3 MOIEPEIHBO MIATOTOBICHUX MOAEIEH, TOCTYITHUX Y
Keras, i BukoprcToByrTh Ha0ip manux Caltech Birds — 2010.

Monayasn 2 — Object Detection

VY 11bOMy MOJyJll BUCBITIIOETHCS OIJIA ACIKUX MOMYJISIPHUX MOJENEN
BUSBIIEHHS 00’ €KTiB, Takux sk regional-CNN i1 ResNet-50. Ctynentu
BUKOPHCTOBYIOTh MOJIEJIi BUSBJICHHS 00’ €KTiB, oTpuMaHni 3 TensorFlow Hub,
3aBaHTaXXYIOTh BJIIACHI MOJIEJI Ta HAJIAIITOBYIOTH 1X JIJIsl HABYAHHS, a TAKOX
CTBOPIOIOTH BJIACHI MO JJIsl BUSIBJIEHHA 00’ €KT1B. BUKOpUCTOBYIOUM
TpaHchepHe HaBYaHHS, HABYAIOTh MOJIEIII BUSIBJISTH Ta JIOKAJIi3yBaTH TYMOBHX
Kaye4oK, BUKOPUCTOBYIOUH JIMIIIE T’ SITh HABUAJIBHUX MPUKIAIiB. Takox HagaeThes
MOXJIMBICTh BPYUHY MTO3HAYUTH BJIACHI 300paKEHHSI T'YMOBHUX Ka4yeHSIT.

Momyns 2 mictuth 12 Bigeomnekiiid, 7/ TEOpETUIHUX OJIOKIB, 2 1abopaTopHi,
KOHTPOJIbHE OMUTYBAHHS Ta MPAKTUYHE 3aB/IaHHS.

[TpakTuuHe 3aBnaHHsA Mae Ha3By «Zombie Detector» Ta mosnsrae y
Bukopuctanni Object Detection API i mepenaBuanni RetinaNet, 11106 BusBIsATH
30M01 32 OMOMOTOI0 JIMIIE 5 HaBUAJIbHUX 300paxkeHb. Takoxk HalaTyBaHH1
MOJIENTi ISl BIHOBJICHHS TIOTIEPEIHRO HABUCHHX Bar 1 TOYHOTO HAJIAIITYBAHHS
mapiB kiacudikarii.


http://www.vision.caltech.edu/visipedia/CUB-200.html
https://arxiv.org/abs/1708.02002

Monayas 3 — Image Segmentation

Ileit Mo1y/Ib TPUCBSIYCHUHN CErMEHTallll 300pakeHb 3a IONMOMOTOI0 Bapiallii
MOBHICTIO 3TOPTKOBOT HEMPOHHOT MEPEKi. 3a IOMOMOTOI0 ITUX MEPEkK BU MOXKETE
IpU3HAYATH MITKU KJIaciB KOKHOMY IIKCEI0 Ta BAKOHYBAaTH HAabaraTo OiIbIn
JeTalbHy 171eHTU]iKaIito 00’ €KTIB y MOPIBHSAHHI 3 00MEXXYBATbHUMU PAMKaAMH.
[{poro THxHS ciryxadi OyayroTh MOBHICTIO 3TOPTKOBY HEHpOHHY Mepexy, U-Net 1
Mask R-CNN, 006 ineHTrdikyBaTs Ta BUSBIATH MH(PHU, TOMAIIHIX TBAPHH i
HaBITh 30MOi.

[Iporpama moaysst oxortoe 11 Bimeosnekiii, 3 TeopeTuyHi 0J0KH, 2
71a00paTopHi, KOHTPOJIEHE OMMUTYBAHHS Ta MPAKTUIHE 3aBJIaHHI.

V 3aBaaHHI I[bOTO MOJYJIIO, III0 Ma€ Ha3By «Image Segmentation of
Handwritten Digits», OyayeTnscst Mmoienb, sika mepeadadae segmentation masks
(pixel-wise label map) pykonmcHux mudp. Ls monens HaByaeThes Ha M2NIST
dataset, 6araroznaunomy MNIST. Bynyerbcs Heliponna mepexa (CNN) 3 HyIis
JUTS TIUISIXY 3HFDKEHHSI TUCKpeTu3altii Ta BukopuctoByetbes Fully Convolutional
Network, FCN-8, mst migBuIicHHS BUOIPKH Ta CTBOPEHHS MKCEIBHOT KapTH
MITOK. Moenb oIiHIoeThes 3a gormomororo intersection over union (IOU) i Dice
Score.

Monayab 4 — Visualization and Interpretability

[{poro Moaymto WAETHCS MPO BAXKIIMBICTh IHTEPIIPETALlli MO/EI1, TOOTO
PO3yMIHHS TOTO, SIK Ballla MOJIeb TipuiimMae cBoi pimeHHs. CTyaeHTH
peaitizoByI0Th Class activation maps, saliency maps, and gradient-weighted class
activation maps, o6 BU3HAYUTH, SIKi YACTUHH 300paKEHHSI BUKOPUCTOBYIOTHCS
BAILIOI0 MOJIEIITIO JIJIsl TPOTHO3YBaHHs. TakoX HaBEIEHUI NpUKIIa TOTO, SIK
Bi3yastizailisi akTUBalLllil MPOMI>KHOTO PiBHS MOJIE MOXKE JOTTOMOTTU MOKPAIIUTH
nv3aitH BimoMoi Mepexi AlexNet.

Monysnb Haniuye 6 BiJI€OJIeKIIIH, 4 TeOpeTHUUH1 O0JIOKH, 2 1a00paTopHi,
KOHTPOJIbHE OMUTYBAHHSI Ta MPAKTUYHE 3aBIAHHS.

[TpakTuune 3aBmaHHs 1boro Moaysro «Saliency Maps» — aganTyBatu He
OLIiHIOBaHY J1aboparopHy «Cats vs Dogs» 1 HaTOMICTb 3MYCHUTH ii reHepyBaTH
saliency maps.


https://www.kaggle.com/farhanhubble/multimnistm2nist
https://www.kaggle.com/farhanhubble/multimnistm2nist

OTpuMaHi HABUYKH
JNocmimxenns knacudikaiiii 300pakeHb, cerMeHTaIlli 300pakeHb,
JoKasi3alii Ta BUABIEHHS 00’ €KTiB. 3aCTOCYBAaHHS HAaBYaHHS 3
MIEPEHECEHHAM JIS JIOKaTi3allii Ta BUSBJICHHS 00’ €KTIB.
3acTocyBaHHS MOJIeNel BUsIBIICHHS 00’ €KTiB, TakuXx sk regional-CNN i
ResNet-50, HamamTyBaHHSI YMHHUX MOJIEJICH Ta CTBOPSHHSI BIIACHUX
MoIeIIeH /TSl BUSIBIICHHS, JIOKaUTi3aIlii Ta TO3HAYCHHS BJIACHUX 300paKCHb
T'YMOBO1 KaUyKH.
Peanizanisi cerMenTatii 300paxeHb, BAKOPUCTOBYIOUH BapiaHTH MOBHICTIO
sropaytoi mepexi (FCN), skmouatoun U-Net 1 d) Mask-RCNN st
1meHTudikarii Ta BUSBICHHS YHCEIl, JOMAIIHIX TBAPUH, 30MO1 TOIIIO.
BusnaueHHs1, ikl YaCTUHU 300pa’KeHHS BUKOPUCTOBYIOTHCSI MOJICIUTIO JIJIsI
MIPOTHO3YBAHHS 3a IOIOMOT0I0 KapT aKTUBAIIil KJIAciB 1 KapT YITKOCTI Ta
3aCTOCYBaHHA LUX METO/IB iHTepnpeTanli ML niisa nepeBipku Ta
MOKpaIIeHHs 1u3aiiHy BijoMoi mepexi AlexNet.



Pe3yabTaTn

Introduction and Concepts of Computer Vision

Quiz « 30 min

& Submit your assignment )
Try again

Due May 30, 9:59 AM EEST

Recel d Yi d
@ Receive grade our grade View Feedback
100%

ToPass 80 % or higher We keep your highest score

PucyHok 1 Pe3ynbmam eUKOHAHHA mecmy nepwo2o Mmooysio

Programming Assignment: Bird Boxes

a Passed - 100/100 points

Deadline The assignment was due on May 30, 9:59 AM EEST
You can still pass this assignment before the course ends.

Instructions My submissions Discussions

Date Score

V' May 26,2022 6:30 PM EEST 100/100

Passed

Yes

Model Evaluation 100/100  [Hide grader outpuf]

Congratulations!
Your medel achieved an iocu score greater than 0.5 for 48.60% of the images.

4

PucyHok 2 Pe3yabmam 8UKOHAHHSA 3d80aHHA 3 npozpamyeaHHa "Bird Boxes" do nepuio2o modynio

Fs

w



Object Detection

Quiz « 30 min

@ Submit your assignment

Due Jun&,9:59 AM EEST

@ Receive grade

ToPass 20 % or higher

Your grade

91.66%

View Feedback

We keep your highest score

PucyHok 3 Pe3ynbmam 8UKOHAHHA KOHMPO/AbHO20 0NUMyeaHHs 0py2020 MOoOYsto

Programming Assignment: Zombie Detector

o Passed - 100/100 points
Deadline Pass this assignment by Jun 6, 9:59 AM EEST

Instructions My submissions Discussions

Create submission

Date

V¥ May 30,2022 2:33 PM EEST

Box Matching

! The boxes your model generated match 98.31% of the ground truth boxes with a relative tolerance of 0.3.

4

Score Passed
100/100 Yes

100/100 Hide grader output

- Fs

w

»

PucyHok 4 Pe3yabmam 8UKOHAHHA NPAKMUYHO20 3080aHHA Opy2020 MoOyto, AKe Mae Ha3ey "Zombie Detector"



Image Segmentation

Quiz » 30 min

@ Submit your assignment

Due Jun13,9:59 AMEEST

@& Receive grade

ToPass 80 % or higher

Try again

Your grade

100%

View Feedback

We keep your highest score

PucyHok 5 Pe3ynemam 8UKOHOHHA KOHMPO/1bHO20 ONUMY8AHHA MpPems020 MOGyIHO

Programming Assignment: Image Segmentation of

Handwritten Digits

0 Passed - 100/100 points

Deadline Passthisassignment by Jun 13, 9:59 AM EEST

Instructions My submissions Discussions

Date

Vv May 30,2022 3:20 PM EEST

Score Passed

100/100 Yes

100/100 Hide grader outpud

IoU score
Congratulaticons! -~
Your medel achieved an average icu score of 77.08%. =

4

PucyHok 6 Pe3yabmam 8UKOHAHHA NpaKmMu4Ho20 3ae0aHHA "Image Segmentation of Handwritten Digits" 0o

mooynio 3
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Visualization and Interpretation

Quiz + 30 min

@ Submit your assignment

Try again

Due Jun20,9:59 AMEEST

@ Receive grade Your grade

100%

View Feedback

ToPass 80 % or higher We keep your highest score

PucyHok 7 Pe3ynbmam eUKOHAHHA mecmy Ao yemeepmozo MoOysio

Programming Assignment: Cats vs Dogs Saliency Maps

O Passed - 100/100 points

Deadline Pass this assignment by Jun 20, 9:59 AM EEST

Instructions My submissions Discussions
Date Score Passed
V' May 30,2022 5:21 PM EEST 100/100 Yes
Structural Similarity Index 100/100 Hide grader outpud
Congratulations! -
Your images achieved an awvera 0.98
Detailed list:
ilarity index £
structural similarity index
structural similarity index
structural similarity index
structural similarity index -

4 »

PucyHok 8 Pe3ysibmam 6UKOHAHHA 30800HHA 3 npoz2pamyeaHHA "Cats vs Dogs Saliency Maps" do mooynio 4



@ DeeplLearning.Al

May 30, 2022

Olha Zahoruiko

has successfully completed

Advanced Computer Vision with TensorFlow

an online non-credit course authorized by DeepLearning.Al and offered through Coursera

&éyf’énfé’ %yﬁey S s K5

Laurence Moroney Eddy Shyu
Lead Al Advocate, Google Product Lead, Deeplearning Al

COURSE
CERTIFICATE

Verify at:
https://coursera.org/verify/N2GKYZTVH6)2

Coursera has confirmed the identity of this individual and their

participation in the course.

PucyHok 9 OgpiyiliHuli cepmucpikam npo 3aKiHYeHHA Kypcy
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BucHoBok
3 kypcy «Advanced Computer Vision with TensorFlowy s 3’scyBaina sik
npaifoe 0araTo KOPUCHUX aarOPUTMIB TS MIPUKIAIHHUX 3124 KOMIT FOTEPHOTO
30py, Ta HABYMJIACh CAMOCTIHO iX 3acTOCOBYBaTH. TaKOXK JTi3HAIACS PO
ckiagHimm apxitektypw, Taki sk FCN, U-Net, ResNet Toro.

Kypc nyxe indhopmaTuBHuM, 10Ope CTPYKTYpOBaHUM Ta Ma€ 4YiTKi
nosicHeHHs. He3Bakaroum Ha Te, 10 MPaKTHYHI 3aBAaHHS 3aliMalid JOCUTh 0araTo
qacy, BOHU OYJIM CTIpaBJli MiKaBUMH Ta JIOTIOMAarajid Kpaiie 3aCBOiTH MaTepial
JIEKIIA.

51 BBaxato, 110 11€ MPEKpacHUi Kypc, 100 3HaTH OUIbIIE PO 3TOPTKOBI
HEHPOHHI MEpPEeXk1, CErMEHTAIIi10, JIOKaII3all0 Ta 1HIL1 MaTeplaiy 010
300paxeHb. Cro/1iBaroCh, 10 OTPUMaHI 3HAHHS JIOTIOMOXYTh MEH1 ¥ Hagami
pO3BHUBATHUCS Y c(hepi KOMIT IOTEPHOTO 30DY.



