O630p MHCTPYMEHTOB A4
pa3MeTKM B computer vision



Kakune 3a4a4u CyLLECTBYIOT?

* Object Detection
* Segmentation
* Landmarks

* Classification, Tagging




Kakune 3a4a4u CyLLECTBYIOT?

* Object Detection SRS
* Segmentation T N
° B :%
* Landmarks A
* Classification, Tagging |+ ,r\ -
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Kakune 3a4a4u CyLLECTBYIOT?

* Object Detection
* Segmentation
e Landmarks

* Classification, Tagging




Kakune 3a4a4u CyLLECTBYIOT?
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* Segmentation \ == 0
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* Object Detection

\\

e Landmarks

* Classification, Tagging




Kakune 3a4a4u CyLLECTBYIOT?

Are there any animals in this image? (required)
® Yes
* Object Detection Ne
What types of animals are present in this image? (required)
Human
v Cat
Dog
Fish
Bird
Horse
Bear
Other

* Segmentation
e Landmarks

e Classification, Tagging




[lpeanaraemble MHCTPYMEHTDI:

* He ncnonb3ytoT KpayaCoOpPCUHT
e becnnaTtHbl (ycN0OBHO)
* Onpob60oBaHbl MHOM JINYHO



RpUTEpPUN OLLEHKN:

* BO3MOXHOCTb COBMECTHOM PaboThl
* [1pOCTOTa OCBOEHUA

* YnobcTBO

* [MBbKOCTb

* lleHa

* BUabl pasmeTKu



Ipyannotate

In [4]: from glob import glob
from PIL import Image

data = [Image.open(_) for _ in glob('i/dogs_cats/*.jpg')]
annotation = annotate(data, buttons=[Button('dog'), Button('cat'), Back(), Next()])
annotation




Ipyannotate

Cant

BO3MOXHOCTb COBMECTHOM PaboTbl
[lpocTOoTa 0CBOEHMUA

YnobctBO

[MBKOCTb

LleHa

Buabl pasmeTku

MuHyCbl

Mnrocbl

github.com/ipyannotate

Het

9/10

9/10

9/10

BecnnaTtHo, open source, MIT license
Classification

OrpaHWYeHHbIN GYHKLMOHAN

PaboTtaet B Jupyter Notebook



RectlLabel

L ] RectLabel

Open folder Create  Move i Zoom fit Save Settings

2/2 tuce-311434.jpg




RectlLabel
B -

Open folder Create | Move | | Rotate
=
Y —

1/10 daniel-garcia-472792.jpg 5L
-’ '
i .’
x

Label

sneakers-yellow-converse-right
Object color
‘sneakers T  yellow




RectlLabel

Open folder Croate Move Rotate Zoom in Zoom out Zoom fit Save Settings

1110 daniel-garcia-472792pg ' ol ."lb “~ ﬂ ‘ 459 7T
: FO Ol - 4

Settings

Projects  Objects  Attributes Hotkeys Labelfast Mask Draw Others

Key Objects Name sneakers
0 sneakers

ignore Color
ET]

boots Hidden

coat
e:r.padnlles Use Attributes
flip-flops T
v brand

v  side

jacket
jeans
loafers
mules
oxfords
platforms
pumps
rain boots
sandals
shorts
skirt
slides

1
2
3
4
5
6
7
8
9
a
b
c
d
e
f
9
h
i

o

e i e ——

éttings for object;s,'attributes, hotkeys, and labeling fast




RectlLabel
"‘ PR Load Core ML mogel

Process the image using Core ML~ A © Rectlabel
opentoder | MIER Process all images using Core ML

Zoom fit Save Settings 2

21/40 kyler-boone-1391908-unsplash.jpg

008

hy

Automatically label images using Core ML




RectlLabel

Cant rectlabel.com

BO3MOXHOCTb COBMECTHOM PaboTbl Het

[MpocToTa ocBOEHMUSA 8/10

YnobcTBO 7/10

MBKOCTb 8/10

Llena 1490 py6

Buapl paameTku Bounding box
Polygon
Cubic Bezier
Line
Points
Classifications
Tagging

MuHyCbI TonbKo nog, mac

[atochbl BO3MOXHOCTb NO/IYaBTOMATUYECKOW PAa3METKMU

YAo6HbI 3KcnopT/mmnopT



VGG Image Annotator (VIA

Home Project Annotation View

Region Shape -
OO0 O o w

Project -
Name: via_project_17Apr2019_1¢

All files regular expression

[1] adutta_swan.jpg
[2] wikimedia_death_of_socrates.jpg
| [3] http...979676_original.jpg

Add Files Add URL Remove
Attributes -

Region Attributes File Attributes

attribute name + -

name
Name name

Desc. Name of the object

Def. not_defined

- . A



VGG Image Annotator (VIA)

CanTt robots.ox.ac.uk/~vgg/software/via/
BO3MOXHOCTb COBMECTHOM PaboTbl Het
[MpocToTa ocBOEHMUSA 8/10
Yno6cTBO 8/10
MBKOCTb 6/10
LleHa becnnaTtHo, open source, BSD 2-Clause License
Buapl paameTku Bounding box

Points

Polygon

Ellipse
MuHycbl OrpaHnYeHHbIN GYHKLMOHAN
[ntochbl < 400KB

bbicTpan

MpocTaa

YAo6HbI 3KcnopT/umnopT



Labellmg

labellmg File Edit View Help /P FF O = 100%ED =@ Cp17:15 Q @ =

labellmg /Users/romankucev/Desktop/tmp/14.JPG

— —
VP difficult

- NEY 5 N B~
' 4 Pl
Use default label
SYD

Open Dir E TO ‘
EV? person
- Y2 person
Change Save Dir ,’ ¥ @ v
person
$ god
Next Image person
Prev Image
person|
? ‘a Cancel » OK
7
} ’ dog
% person
I 5 cat
,5 tv
car
meatballs L File List
marinara sauce s/romankucev/Desktop/tmp/14.JPG
= tomato soup s/romankucev/Desktop/tmp/979676_orig

chicken noodle soup
french onion soup

rhinrkan hraact

Zoom Out



Labellmg

Cant

BO3MOXHOCTb COBMECTHOM PaboTbl
[lpocTOoTa 0CBOEHMUA

YnobctBO

[MBKOCTb

LleHa

Buabl pasmeTku

MuHyCbl

Mnrocbl

github.com/tzutalin/labellmg

Het

8/10

4/10

5/10

BecnnaTtHo, open source, MIT license
Bounding box

OrpaHWYeHHbIN GYHKLMOHAN

KpoccnnatpopmeHHasn



Labelme

0 @ Flags

16 @ Label List

Create
Polygons
[z ° @ Polygon Labels
Edit Mango
Polygons Apple
Lemon
4 Pear
Duplicate .
Polygon Mango
-
% Click & drag to move shape 'Mango'
Delete i
T
Polygon
-
5
Q6 File List

%

Search Filename

L
i




Labelme

CanTt github.com/wkentaro/labelme
BO3MOXHOCTb COBMECTHOM PaboTbl Het
[MpocToTa ocBOEHMUSA 8/10
Yno6cTBO 3/10
MBKOCTb 5/10
Llena becnnaTtHo, open source, General Public License
Buapl paameTku Bounding box
Points
Polygon
Circle
Classification
Tagging
MuHycbl OrpaHuYeHHbIN GYHKLMOHAN

Matochl KpoccnnatpopmeHHas



Labelbox

EeEEEEEEE »

00000000 @=

Q

aeroplane
bicycle
bird

boat

bottle

bus

car

cat

chair

cow
diningtable
dog

horse
motorbike
person
potted plant
sheep

sofa

© © ©

© 0

© © 0 0 0 0

Outline listed objects

kutcu@mail.ru
2 days ago



Labelbox

Caunt labelbox.com
BO3MOXHOCTb COBMECTHOM PaboTbl Na
[MpocToTa ocBOEHMUSA 6/10
YnobcTBO 4/10
MBKOCTb 6/10
LleHa Community Bepcusa becnnaTtHa
Buapl paameTku Bounding box
Polygons
Points

Classifications
Nto6an, KOTOPYO MOXKHO HaNucaTb Ha js

MWuHyCbI CNo*KHO HanmcaTb CBOW MHTepPENC AN pasmeTKu

Matochl Self-hosted solution (Tonbko nnaTtHO)
BO3MOKHOCTb NO/IYaBTOMATUYECKON Pa3METKMU



Supervise.ly

< chang-duong-480253-unsplash > o 0] i = ? >
demo2 > ds Settings  Screenshot  Fullscreen  Hotkeys Help  max
™ IMAGES 7
= =+ 3253x2169
—=—¢ plant_size: medium
e chang-duong-480253-unsplash
by ' ®3 14 minutes ago
) ’: '
> 3 "{'
‘f y | ¢ lamp_color: black |
-
A
€ FIGURES 3(68)
s
it s’ Class 9 P8 o
A #2 table-lamp 4% ©
#3 @ laptop 1% ©
it
4 @ plant 19% ©o
&
» ¢ macbook pro 2016
£ HISTORY 7




Supervise.ly

{E5} suPerviseL Labeling Jobs 2 Findin 10 jobs.. O -
Explore JOB CREATED ASSIGNED TO STATUS
Current Team .
n max ~ Annotation Job (#1)
Read project README for instructions Max ° Clara ~ Completed 214 0f 214, 3h .
4 days ago : . :
Workspaces B INFO M STATS
Members
Cluster Annotation Job (#2)
Plugins No description available Max Emma ¢, Inprogress 200 of 500 :
4 days ago — *
® Labeling Jobs B INFO @ STATS

Current Workspace

® roads_demo ~ Annotaflqn Jop (only cars)
No description available Denis Emma g Pending 0 of 300 .

. 4 days ago :
Projects B INFO [ STATS
Import
DTL

+ CREATE JOB % REFRESH LIST

Neural Networks
Tasks
Pocumentation DeepSystems, LLC, 2018. All rights reserved 6 ) o M Documentation - support@supervise.ly

Need help? Terms of Service - Privacy Policy




Supervise.ly
{} SUPERVISELY Neural networks ° S

Explore TITLE FRAMEWORK [N
Current Team
) . +
n ax - Deep!.ab v3 ‘ f Tensorflow © TRAIN  or ¢ TEST :
Pretrained on CityScapes
Workspaces
Faster R-CNN : :
Members . O PyTorch « Deployed as APl on AWS Node1  :
Pretrained on COCO
Cluster
Plugins YOLO v3
@ DarkNet ~ Inference... 350 of 500 images .
Labeling Jobs Pedestrian detection - '
Current Workspace Mask R-CNN K Keras ~ Training... 300f 100 epochs -
® roads_demo v Self-driving car | e——
Projects %0
Import :j \ . ) Info 15:42 Nov,18 Model downloaded
35 /’// Info 15:43 Nov,18 Model initialized
DTL ” -
. 0s Info 15:44 Nov,18 Data is augmented
O  Neural Networks f: o / Info 15:44 Nov,18 Training started
10 / Debug 15:45 Nov,18 Epoch 1 completed
Tasks ; » Debug 15:48 Nov,18 Epoch 2 completed
LOSS ACCURACY LOG

Documentation
Need help?



Supervise.ly

Cant

BO3MOXHOCTb COBMECTHOM PaboTbl
[lpocTOoTa 0CBOEHMUA

YnobctBO

[MbKoCTb

LleHa

Buabl pasmeTku

MwuHycbl

Mnrocbl

supervise.ly

[a

4/10

7/10

7/10

Community Bepcusa becnnaTtHa

Bounding box
Segmentation
Polygons

Points

Classifications, tagging

BbICOKWIA1 NOPOT BXOXKAEHUA
Self-hosted solution (Tonbko naaTHO)

BO3MOKHOCTb NO/IyaBTOMATUYECKOM Pa3METKM
AKTMBHO pa3BMBaeTCA



Computer Vision Annotation Tool (CVAT

"

Objects

lane-line

lane-edge-line

stop-line

building

| Create Shape l

Frameo |

Fill Opacity:

| Reset }@

Color by: |nstance

. K2

Label ®

Filter: [car{attr/model="mazda"]

g

Black Stroke: ¥/ © Group ©

I Merge Shapes l

| Group Shapes l

' Ground-non-drivabli ¥ |

|Annotation v \
|Box v \
Poly Shape Size: 0-100




Computer Vision Annotation Tool (CVAT)

POSTGRES
SERVER

POSTGRES
CONTAINER

/{ wsQi server
[ supervisord ]<A[ r%;vfz:isr

\{ rq worker
‘low”

Client Browser

django REDIS
K environment SERVER
REDIS
k e S J CONTAINER
/ ! / i ~ \
LOGSTASH KIBANA ELASTICSEARCH
LOGSTASH KIBANA ELASTICSEARCH
CONTAINER CONTAINER CONTAINER
K ELK STACK /

CVAT CVAT
[ CVAT DB ] [ CVAT DATA } [ SHARE 1 [ CVAT KEYS } [ CVAT LOGS] [ EVENTS }

DOCKER VOLUMES




Computer Vision Annotation Tool (CVAT)

CanTt github.com/opencv/cvat
BO3MOXHOCTb COBMECTHOM PaboTbl Na
[MpocToTa ocBOEHMUSA 3/10
Yno6cTBO 5/10
MBKOCTb 8/10
LleHa BecnnaTtHo, open source, MIT license
Buapl paameTku Bounding box
Polygons
Points

Classifications

MuHyCbl BbICOKMIN NOPOT BXOXKAEHMS

MAatocol PaboTta c usobparkeHuamu / Bnaeo
Self-hosted solution
BO3MOKHOCTb NO/IYyaBTOMaTUYECKOM PA3METKMU
AKTMBHO pa3BMBaeTCA



sandbox.toloka.yandex.ru

(.9
-~J)
\\,

ﬂHﬂeKC TO”OKa MpoekTbl Monb3oBatenn Hasbikm [MMpoduns CoobweHns € Dopym ) 0005/ 15675 mm  KyuesPomaH @

MpoekTbl > [MpoBepka TeKCTa o YenoBeke > nposepka 50 doTo Bepcus 4 ons BepcunTe... > BbiNoNHeHHble 3agaHus > Bce zapaHung

31.01.2019 / 14:31:38 — 1272 BbINONIHEH WA 1 MuH 10 ceK — Bpems BbINONHEH A 45711cb2341fe772586c4b34d4730a3f JenctBus v

HasBaHue 3apaHuA:

HeMHOro noxox Ha paboTAry, KOTOpbIi CTapaeTcsA BbIMAAETb NPUINYHO Ha (OTO.
Jlo61T NopAZOK, BO3MOXHO, NeAaHT, KOTOPbI 3acTernBaeT Bce MyroBULlbl Ha
pybawuke. O6 3TOM roBOPAT XOPOLUanA CTPUXKKA, OTrNaxeHHan pybaluka, Bbioputoe
nvuo.

MpucyTcTBYIOT NU 0CKOpOUTENbHBIE, 06MAHbIE BbiCKa3blBaHNA B agpec Yyenoseka?
Oa ® Het

TeKcT HanMcaH rPaMoOTHLIM PYCCKUM A3LIKOM?

® [la Het
OnucaHne coOOTBETCTBYET YENIOBEKY Ha M306paXKeHUN, B HEM OTPaXKeHbI
NVYHbIE YepTbl XapakTepa U BHELHOCTN?

® [la Het




sandbox.toloka.yandex.ru

MecoyHUua

Neco4yHuua 3 — 310 TecToBas cpena ToNoKU. 3aperucTpUpPymMTECh B HEM Kak 3aKa3uuK, YTobbl:

1. co3paThb M OTNaAUTb 3aaHUE;
2. BbIMOMIHUTD €ro;

3. nepeHecTtn B OCHOBHYIO BEPCUIO.



sandbox.toloka.yandex.ru

0 i sandbox.toloka.yandex.ru ¢

ﬂHﬂEKC TOﬂOKa MpoekTbl Monb3oBaTenn Haebikn [Mpoduns CoobuieHuns 999994,005 mm Roman Kucev

HawnpeHo 11 nonb3oBaTtenemn Haiu
MONIE3OBATENV [o6aBnTb AOBEPEHHbIX NOSIb30BaTENEN
He3zabnokunpoBaHHble v
3abnokunpoBaTb Pas6bnoknpoBaTb 4+ HaBblk | — HaBblk Bblgatb 60HyC CkavaTb B XLS
Moka3blBaTb TONbKO aKTUBHbIX
ID nonb3oBarens BbinonHeHo 3apaboTok PeATUHr CrpaHa Jler
MPOEKT
03921dc1b798b66f407ae32cd69ebf84 40 0,40% 0.0 ey 22
. 0613cd623f240a17€aa089197824e1a1 16 0,16 $ 0.0 - 19
3372f88b28367915622e35bd07147b48 0 0,00$ 0.0 [ 31
[1062BUTb GUALTP o 4871e9f02c8a15767a13af1d1fab63ce 25 0,25 $ 0.0 | 29
3arpysuTs daiin TIPUMERUTE 532e7ad34ed3f2742de8ce9d0feb4bel 139 1,39% 0.0 - 54
764e0d8e030cce81c32333f39d945009 4 0,04% 0.0 - 18
a4e3c292eefed84ab075ac38001df5ec 41 0,41% 0.0 ey 41
d7700b914d1675266398c498c9d165db 40 0,40 % 0.0 - 42

&



sandbox.toloka.yandex.ru

Cant sandbox.toloka.yandex.ru

BO3MOXHOCTb COBMECTHOM PaboTbl Na

MpocToTa ocBOEHUA 2/10

Yno6cTBO 9/10

MBKOCTb 10/10

LleHa becnnaTtHO

Buapl paameTku JTltobas, KOTOpPYO MOXHO peanin3oBaThb B bpay3epe
MuHyCbl BbICOKMIN NOPOT BXOXKAEHMS

OdunumanbHO HeNb3A UCNOb30BaTb

MAtocol Bce natocbl OT 06bIMHOM TONOKU, TOJIbKO CBOU
PA3METUYMKK, KOTOPbIM A0BepAeLlb



sandbox.toloka.yandex.ru

1.10. Ha ycnoBusax HacTosiwero CornawieHus 3akasumky Takxe npepocrtasnserca Canpbokc. CaHAOOKC He MoXeT BbITb
MCNOb30BaH A1 NOSIyYeHUs 3aKa3zyuynKom Ycnyr n npeaocTaBisieTCcs MCKAOYUTENBHO B LLEIIX O03HaKOMIEHUS
3aka3yuka c Bo3amMoxHocTaMum HTepderco CanTta «Tonoka». C nomoupbto CaHaboKca 3aKazumK MOXKET BbIMOIHUTD
AencTeus, Heobxogummble ans pasmMeleHns 3agaHms, u 3atem nepeHecty 3agaHue B IHTepdencol Canta «Tonoka»
ANsA nocneayowero pasmeweHusa B cootsetcteuu ¢ . 1.3. Cornawenuns. K ncnonb3sosaHuio 3akasumkom CaHabokca
NPUMEHSIOTCS, B YaCTHOCTU, ycnosus Pasgenos 2 n 5-12 Hactoswero CornaweHus, 3a UCKIOYEHUEM NONOXKEHUN,
KOTOPbI€ HE MOTYT NPUMEHATLCA MCXOAS U3 HA3HAYEeHUA N OrpaHmnYeHHoro ¢yHkumoHana CaHabokca.




YTO AenaTb, eCNn HYXXHa OYEeHb TOYHAA
DA3MeTKa?




Adobe Photoshop

Caunt adobe.com
BO3MOXHOCTb COBMECTHOM PaboTbl Het
[MpocToTa ocBOEHMUSA 6/10
Yno6cTBO 10/10
MbKoCTb 9/10
LleHa ©
Buabl pasmeTku Segmentation
Semantic Segmentation
MuHycCbI HeT BO3MOXHOCTK COBMECTHOM paboTbl
Mntocol YnobHbIn ans paboTbl

MNoaaep»Ka ni1arnHoOB
ABTOMATM3aUMA C NOMOLWbIO actions



ipyannotate
RectLabel
VIA
Labellmg
Labelme
Labelbox
Supervise.ly
CVAT
Toloka
Photoshop
VoTT [1]
Sloth [2]

Scalabel.ai [3]
React Image Annotation [4]
Graphotate [5]

Boobs [6]

Trunklucator [7]

Bounding box

+ + + + + + + +

+ + + + + +

Polygon

-+

+ + + + +

Points

+

+ + + + +

Classification  Tagging

+
+ +
+ +
+
+ +
+
+ +
+ +
+

Segmentation


https://github.com/Microsoft/VoTT
https://github.com/cvhciKIT/sloth
https://github.com/ucbdrive/scalabel
https://github.com/Secretmapper/react-image-annotation
https://graphotate.com/
https://github.com/drainingsun/boobs
https://github.com/Dumbris/trunklucator

=]

R&D Engineer at Prisma Labs, Inc
Kucev.ru

RyueB PomaH


http://kucev.ru/

