YEMIUOHAT BbICOKUX TEXHOJIOIMUA OlNEPATOP-TEXHUK CKIIACKUX POBOTOB

Cucrema TexHU4YeCcKoro 3PpeHNnA nu aeTeKtmposaHue 00bLeKToB

B atom YPOKE Mbl HAYy4YNMCA pa3MedaTb AaTaceT anA 06yqum=| HGI?IpOHHOI?I ceTun.

NcxoaHble nsobpaxeHus ona gataceta 6yayt cobmpaTtbca U3 rotoBon cueHbl B cumynatope Webots,
NoaTOMY npeanoniaraeTcsl, YTO Bbl YK€ YCTAHOBUIN CUMYMATOP U HYXXHble NakeTbl 451 BbINOSTHEHNS

3agaHun.

[ns pasmeTku gataceta 6yget ncnonb3oBaTtbca cauT Roboflow, a gpetektupoBaHue ob6bekToB byaet
npon3BoANTLCS ¢ NomoLlbto HenpoceTn YOLO.




YEMIUOHAT BbICOKUX TEXHOJIOIMUA OlNEPATOP-TEXHUK CKIIACKUX POBOTOB

Yto Takoe YOLO?

YOLO (You Only Look Once) - aTo ogHo3TanHbIn (single-stage) anroputm getekunmn o6bEKTOB Ha N306paxeHnn.

MpuHUMN paboTbi:
BxogHoe n3obpaxkeHne genuTcs Ha ceTky sdeek (Hanpumep, SxS).
[lna kaxxgon ssyerkn mogenb npeackasbiBaeT:
O  HecKosibKO orpaHuumsaroLmx pamok (bounding boxes) ¢ koopanHatamu (X,y,w,h) 1 ypoBHEM yBepeHHOCTH;
O  BEpPOATHOCTM NPUHAANEXHOCTM OOBEKTOB K 3a4aHHbIM Krnaccam.
Bce BbluMCneHns BbINOMHSATCA 3a OAMH NPOXOA CETU - 3TO U AAET BbIUMPbILL B CKOPOCTMU.
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3auyem pasmeuaTb garaceT?

PasmeTka gaTtaceTa - Kno4YeBom atan B 00y4eHUn Mmoaenen KoMnbloTepHoro 3peHuns (Hanpumep, YOLO), nockonbKy oHa:

O6yuaeT MoAenb «NOHMMaTb» OGBLEKTbI

Pa3meueHHble gaHHble NoKa3blBalOT MOAENM, Kakue 06beKTbl UCKaTb, FAe OHU PACMONOXeHbI U K KakuM Krnaccam
oTHocaTtcs. Hanpumep, ana YOLO HyxHO yka3aTb KoopavHaTbl NpsiMoyronbHukoB (bounding boxes) Bokpyr maLuumH,
NoAen, XXMBOTHBIX U T. 4.

MoBbIwaeT TOYHOCTb U HAAEXHOCTb MOAEeNnU

YéTkne, KaueCTBEHHbIE METKM NO3BOMAIT MoAenu nyywe obobwaTe naTTepHbl, n3beratb OLLIMBOK N TOYHEe
onpeaensitb 06bEKTbI AaXe B CMOXHbIX YCIOBUSX (NepekpbiTue, YacTUYHOE NosiIBNeHne, pasHoe OCBELLEHME).
ApanTupyeT Moaenb Noa KOHKPETHYHO 3agady

Bbl onpegenseTte, kakne knaccbl 06beKTOB BaXkHbl ANS Balleln 3agaym (Hanpumep, «CTON-3Haky, «newwexoa» Ans
aBTOHOMHOIO TpaHcMnopTa), U pa3mevaeTe AaHHble COOTBETCTBEHHO. OTO No3BoNnseT He obyyaTb Moaenb Ha
N30bITOYHbIX AAHHbIX.

ObGecneunBaeT BO3MOXHOCTb Banuaauum u TeCTUpoBaHuUs

Pa3meueHHble gaHHble NCMOMb3YHTCA AN OLEHKN MPOU3BOAUTENBHOCTM MOLENN: CPAaBHEHUS Npeackas3aHun ¢
«30M0TbIM CTaHAapToM» (MeTkamun), pacyéta meTpuk (mAP, loU) n BbisiBNeHns crnabbix MecT.

CtaHpapTusnpyet BXoAHble AaHHble

YOLO TpebyeT cTporo onpenenéxHHoro oopmarta gaHHbIX (Hanpumep, KOOpANHaTbl B HOPMannM3oBaHHOM BUAE, CIMCOK
knaccoB). PaameTka npuBoAUT faHHbIEe K eAMHOMY BUay, ynpoluas obydeHne n nHdepeHc.

KopoTko:
Be3 pa3meTkm Moaenb He CMOXET «yBUAETb» CBA3b MeXAy N300paXeHNaMn n oxngaemMmbiMm pesyribTaTaMm — pasMmeTka
npeBpaLaeT «Cbipble» AaHHble B 00y4YaroLwmnin Matepuman, NOHATHbLIA ANA HEUNPOCETH.
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Mpumep pasmeyeHHOro n3o6paxxeHUs1 U3 gartaceTa
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anCTynMM K co3aAaHUIO CBOero gartaceTrta

HaTacet 6ygem co3gaBaTb AN AETEKTUPOBAHNA MHCTPYMEHTOB (NMOCKOryOLbl, MOMNOTOK, raevHbIn KNntod). B kadecTBe
MCXOAHBIX AaHHbIX ByaeM NCnonb3oBaTb CKPUMHLLOTLI U3 FOTOBOW CUeHbl cumynatopa Webots.

OTkpbiBaem TepmuHan unu IDE, koTopyto Bbl UCMONb3yeTe U NepexoanmM B ANPEKTOPUO, B KOTOPOWN NEXUT ANPEKTOPUS SIC C
YCTaHOBMEHHbLIMWU NakeTamMun Ansi COPEBHOBAHWM

cd ~/ros2_ws
Ecnu ewe He cobpanu nakeTbl - cobnpaem

colcon build --symlink-install
source /ros2_ws/install/setup.bash

Mocne ycnewHown cOopku NpoekTa 3anyckaem rotoByto cueHy B Webots komaHgom

ros2 launch ar_webots_fms_ros2 module3.launch.py
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I'Ipop.omKaeM co3gaHue aataceTta

Mocne BbINOMHEHMST KOMaHObl LOMKEH OTKPbITbCA CUMYITIATOP C Hy)KHOIZ cueHomn

Webots
/tmp/tmpOyac_gzo_world_with_URDF_robot.wbt (No Project) - Webots R2025a

d Querlays Tools Help
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I'Iponoml(aeM co3gaHue aataceTta

Tenepb Heobxoammo caenatb N-0e KONMYeCTBO CKPUMHLLOTOB, HA KOTOPbIX OyAyT BUAHLI MHCTPYMEHTbI. [ns KaXaoro
CKPMHLUOTa pacronaraem kamepy noA pasHbiMU yriamu, YToObl MUHCTPYMEHThI Ha KapPTUHKE ObiNv B Pa3fUYHbIX NONOXEHUSAX.

Mbl coenaem 11 CKPUHLIOTOB M UCKYCCTBEHHO PasMOXHUM AaTaceT, HO Bbl MOXeTe caenatb 6onbue. MNonyyum crnepyolume
KapTUHKW:
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I'Iepexop,MM K pa3aMeTKe AaTtaceTta

3axogum Ha cant roboflow.com n pernctpupyemcs. 3gecb ectb YAobHble MHCTPYMEHTbI ANA pa3MeTKn aaraceTa, ero
mMoamduKauumn n umnopTa nog Tpebyemyto HempoceTb.

@ roboflow



http://roboflow.com
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Pa3meTKka paraceta

lMocne pernctpaunm Ha canTe Bbl JO/MKHbLI NONACTb Ha CNeayoLLyo CTpaHuLy, cnesa B MEHIO HaXXuMmaem Ha Projects

@ roboflow

RMC2

ROBOFLOW AGENT

Hi Vladislav, what are you building?

Build and deploy computer vision solutions with Al

# Agent

+: Try Existing Models + Use My Own Data

Conversations  Examples

]
ettt B R
R

T
.““ i
o

Soccer Ball Detection Bottle Counting
Detect soccer balls, players, and player keypoints Count bottles moving along 2 conveyor belt.

on the fieid
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Pa3meTKka paraceta

Mepengs Ha cTpaHuly Projects, HaxxnmaeMm KHOMKy A4S co3gaHus HOBOro gataceTa

@ roboflow

@+

RMC2

Sort: Date Edited ~ iF + New Folder
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Pa3meTKka paraceta

lMonagaem Ha cTpaHuLy co3fgaHusa NpoekTa. YkasbiBaem Ha3BaHue u Bblbnpaem tnn “Object Detection”, cosgaem npoexkT.

@ roboflow x

1 Let's create your project.

RMC2 > @ Public tools_dataset

\ Project Name Visibility © Licenses © Tool Annotation Group ©

[tools_dataseﬂ J & Private & @ Public | cceyao @ Traditional 4 Rapid Share annotations between projects

Project Type

<. Not sure which type? Ask the Roboflow Agent

\‘ Object Detection 1 BoundingBoxes  # Counts % Tracking

Identify objects and their positions with bounding boxes.

Classification @ Imagelabels T Fltering . Content Moderation
Assign labels to the entire image. Single-Label Multi-Label
Instance Segmentation 1T Polygons ¢ Measuring & Odd Shapes

Detect multiple objects and their actual shape.

Keypoint Detection 19 Skeleton Structure  # Pose Estimation

Identify keypoints ("skeletons") on subjects.

Multimodal @ Prompts (D Visual Question Answering & Captions

Describe images using text pairs. 3

Cancel Create Public Project /
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PasmeTka gaTacera

MpoekT OTKpoeTCs Ha CTpaHuue 3arpy3kn nsobpaxeHun. Haxxmmaem Select Files n Boibpaem caenaHHble paHee
CKpnHWOTLI. Ha Ubuntu oHn gomkHbl nexaTb B gupektopmun Home/Screenshots

« mnc2
@ Ovject Detection
1 Upload
m Batch Name: Tags: © Need images to get started?
[ Uploaded on 06/03/26 at 5:47 pm J ‘ Search or add tags for images. ‘
tools_dataset & 0
Create batch instantly
’ Upload data from your phone
=L > Cancel Select a file
4 Upload Data Scan the QR code to
Recent ¢ f{itvlad Screenshots upload images and videos
& Annotate from your phone directly to
(st Home k% your project.
8 tease S o frsshorrne = Screenshot from 2026-06-03 17-30-30.png 1,0MB  Image
< = = Screenshot from 2026-06-03 17-30-34.png 1,0MB  Image
= Screenshot from 2026-06-03 17-30-37.png 994,3kB Image ﬂ
14 MBVo. = Screenshot from 2026-06-03 17-30-43.png 1,1MB  Image
@ Analytics iy & Screenshot from 2026-06-03 17-30-45.png 999,1kB Image
m Screenshot from 2026-06-03 17-30-48.png 1,1MB  Image Search on Roboflow Universe
i= Classes & Tags FLASHER ®» Screenshot from 2026-06-03 17-30-51.png 1,1MB  Image Search across 600k datasets and 400
= Screenshot from 2026-06-03 17-30-55.png 1,1MB  Image million images in the Wa_fifl's largest
MODELS - 5 = Screenshot from 2026-06-03 17-30-59.png 996,7kB Image platform for computer vision data.

. {052 @ Screenshot from 2026-06-03 17-31-07.png 11MB  Image —
i ik a Screenshot from 2026-06-03 17-31-10.png 1,0MB  Image ( search for images H:\
gtei Moden Open files read-only
2 NAS . .

@ Images II Annotations 01 Videos [} PDFs </>
= Test .jpg, .png, .bmp, .webp, .avif in 26 formats A .mov, .mpd  .pdf
"Max size of 20 and 16,400 = 10.900 pizels Bulk Upload Images
DEPLOY v Upload 1k+ images to Roboflow projects
using Python SDK, REST API, and CLI.
¢ Deployments

l </> Learn More
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Pa3meTKka paraceta
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Mocne 3arpy3kun n3obpaxeHunn Haxmmaem “Save and Continue”

« mmc2

© Object Dotection

T Upload
m Batch Name: Tags:
Uploaded on 06/03/26 at 5:47 pm
tools_dataset
Create batch instantly
BATA - Alllmages @)  Annotated © Not Annotated 11
4 Upload Data ‘
M Annotate Drag and drop images, annotations, and videos. [ Select Files [ Select Folder
@ .jpg. .png, .bap, .webp, .avif [ in 26 formats A R .mov, .mpd
@ Dataset 0 *Mox size of 2008 and 16,400 » 10,900 pixe
Q Versions
3y &= 0 & N =3 'y &
S ] <« /] >
@ Analytics Ul - ”
h o~ ) @ i &
1= Classes & Tags
MODELS v ‘
« Train
& Models = 'i
>
# NAS

= Test

DEPLOY Q_ Want to add similar images? Powered by Objects365

O Oselected x
1 E 3

< Deployments &= ==




I I I I YEMIUOHAT BbICOKUX TEXHOJIOIMUA OlNEPATOP-TEXHUK CKIIACKUX POBOTOB 14

Pa3meTKka paraceta

lMocne Toro kak HalM M30bpaxeHus 3arpy3aTcsa Ha canT, cnpaBa NosIBATCA KHONkW. Haxnmaem “Label Myself”, 4Tobbl
pasMeTuUTb JaTtaceT BPYYHYIHO.

« RMC2
Annotate How do you want to label your images? L
« UnaSSIgned Images & Upload More @ Rename

@ Object Datection

Batch: Uploaded on 06/03/26 at 5:47pm @ Uploaded Jun 3, 2026 (5:53 PM) % Auto-Label Entire Batch  Recommended

Use your own custom model or a zero-shot
model to automatically label your entire batch.

tools_dataset

5 @ <0 Try with SAM3
: Search images Q Search Batch Uploadedon:' -

DATA Label Myself
- Filter by filename Split v Classes v || Tags v \ Sort By Newest -

Do

Label images with our Al labeling tools.
4 Upload Data

G Search by Image

= Aot 2,2 Label With My Team >
Split up the labeling work across your team
@ Dataset o
Q@ Versions £ Hire Outsourced Labelers @ Upgrade
Work with an professional labeling team
vetted by Roboflow.
@ Analytics
Screenshot from 202 Screenshot from 202 Screenshot from 202 Screenshot from 202 Screenshot from 202 Screenshot from 202
1= Classes & Tags
MODELS
< Train
2 Models
2 NAS Screenshot from 202... Screenshot from 202 Screenshot from 202 Screenshot from 202... Screenshot from 202
= Test
DEPLOY

@ Deployments

| v | 0images selected

Images per page: | 50 v | <] 1-motm [
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Pa3meTKka paraceta

« mmc2

@ Object Detection

o

tools_dataset

DATA -

4 Upload Data

i= Classes & Tags
MODELS

< Train

2% Models

% NAS

= Test

DEPLOY

@ Deployments

Uploaded on 06/03/26 at 5:47 pm &

Progress

(
11images

O 8 Annotated
11 Unannotated

Instructions L

No specific instructions were

. $Job created via APl and assigned It to
Vvi@dislav-medvedev.ru.

6/3/2026, 5:57:26 PM

Unannotated °

Screenshot from

Annotated ©

\—

[ Start Annotating

Submit for Review &

SortBy Newest

added when this job was
@ Dataset o Assignment @ Reassign from from from 2026-06-0. Screenshot from 2026-06-0...
Viadislav Medvedev
Q Versions Labeler
@ Analytics Timeline
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Pa3meTKka paraceta

OTkpoeTca cTpaHuua pasmeTkun. Beibnpaem cnpasa nHcTpymeHT “Bounding Box Tool” gns npsamoyroneHon o6Boaku,
06BOANM MHCTPYMEHTbI 1 NponucbiBaem nx HassaHus (Hammer, Wrench, Pliers), Tak mbl fo6aBuM Knaccbl B CUCOK

TOOLS_DATASET » Ed ANNOTATE
Pa3MEHaEMbIX. < ..o fron 2026-06-03 17-30-30.png S dh > @ k-
o Annotations 3 Annotation Editor g1 I 1
oroup: tools-dtass . 3
Labels 4
Classes Layers Hammer k

® Wrench 1
=)
® Pliers 2
o 1] Phiers . s
s (o)
= B
History &
-~
<> .
aw D: 5
Unused Classes
3
1
*
41 Find Objects with Al
o
Tags ko)
() c
%]

Rl -
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CoszpgaHue urorosomn Bepcun natacerta

Pa3smeyaem Ha kaxxgom nsobpakeHun MHCTPYMEHTLI U 3aBepLuaeM npouecc pasmeTkn. OTKpoeTcs cneayowasa cTpaHuua.
Tenepb crnesa B MEHIO HAOO nepenTn B pasgen “Versions”, 4tobbl HACTPOUTL Hall gaTacer.

{ # This project is eligible for Neural Architecture Search. Train with NAS to automatically find the best model architecture for this dataset.

]
@ Dataset
tools_dataset :

@ How to Search

# Train Model v
DATA v earch image

4 Upioad Data

M Annotate

Q Search & Export
Split ~ Classes v Tags v
@ Dataset u ‘

Sort By Newest -
& Search by Image

@ Show annotations =
\ - {

Q Versions

@ Anaiytics

1= Classes & Tags
MODELS

« Train

2 Models

# NAS

= Test

DEPLOY

< Deployments

[ 0 images selected

images per page: | 50 v

<) 1-motn | >
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CoszpgaHue urorosomn Bepcun natacerta

Beoaum ums Bepcum 1 B pasgene “Train/Test split” Haxumaem “Edit”.

& RMC2

I] Versions

Ex
Create New Version & Uses Credits
tools_dataset
No versions created yet Prepare your images and data for training by compiling them into a version.
Experiment with different configurations to achieve better training results.
DATA -
4 Upload Data Version Name:
M Annotate [ versionl J
@ Dataset u
0 Versions ° Source Images Images: 11 Edit
Classes: 3
@ Analytics Unannotated: 11

i= Classes & Tags \

° Train/Test Split Training Set: 11images Edit
MODELS - Validation Set: images
< Train Testing Set: images
2% Models
# NAS @ Preprocessing Edit
= Test

Decrease training time and increase performance by applying image
transformations to all images in this dataset.

DEPLOY ~

2 Depioyments Auto-Orient Edit x

Resize

Stretch to 512512 Edit X

© Add Preprocessing Step



YEMIUOHAT BbICOKUX TEXHOJIOIMUA OlNEPATOP-TEXHUK CKIIACKUX POBOTOB

CoszpgaHue urorosomn Bepcun natacerta

Haxnmaem kHonky “Rebalance”, 4Tobbl HacTpouTb pasgeneHne gataceta. Heobxoammo pasbutb BECb Hall JaTaceT Ha Tpu
KaTteropum gaHHblx. “Train” - gaHHble, ncnonb3dyemble ons obyyveHus. “Valid” - gaHHble, KOTOpble MOAENb UCNOMb3YeT ANng
OLeHKN npouecca obyyeHnsa. “Test” - aaHHble, KOTOpble ByAyT NCNONb30BaTLCA NOCIE OKOHYaHMSA 0B6yYeHNs:, OHU He
MCNONb3ylTCA BO BpeMs 00yyeHns BoobLLE M C X NOMOLLbIO MPOBEPSETCA KAYECTBO pe3ynbTaTtoB 06yYeHus.
PekomeHnayeTca pa3genntb aHHble B COOTHOLLEHUN, yKa3aHHOM Ha kapTuHKe. Train - 70%, Valid - 20%, Test - 10%. Nocne
Hakumaem “Save”.

@& Adjust Train/Test Split

A Adjusting splits will rebalance images across your dataset and affect this and
all future versions.

T
70% 20% 10%

8 images 2 images Timages

‘ Cancel | Save

19
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CoszpgaHue urorosomn Bepcun natacerta

Mepexogum k pasgeny “Preprocessing”. 34ecb MOXHO HacCTpouTb NapameTpbl NpefodpaboTku nsobpaxennn. Haxmvaem
“Edit”. N pobaensem warn “Auto-Orient” n “Resize” B pexxume “Fit (black edges) in 512x512”. Haxumaem “Continue”.

I0 Versions

Classes: 3
Unannotated: 11

tools_dataset 2 No versions created yet.

osn . ° Train/Test Split Training Set: 8 images Edit
Validation Set: 2 images

2 iUpload Deta. Testing Set: 1images

M Annotate

e : @ Preprocessing \ Edit
Q Versions

Decrease training time and increase performance by applying image
transformations to all images in this dataset

® Analytics
Auto-Orient Edit x
i= Classes & Tags
Resize Edit «
MODELS v Fit (black edges) in 512x512 :
< Train
3 Models

° Add Preprocessing Step F
# NAS

——
Rack
= Test

DEPLOY

¢ Deployments 4 Augmentation

5 Create &
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CoszpgaHue urorosomn Bepcun natacerta

Mepexognm k pasgeny “Augmentation” n Haxxumaem “Add Augmentation Step”. 3TO Hy>KHO ANA pa3MHOXeHUS pa3mepa
aatacerta.

« RMC2
© osject Detection I0 Versions
B
= versionl
tools_dataset 3 No versions created yet.
° Source Images Images: 11 Edit
DATA Y Classes: 3
4 Upload Data Unannotated: 11
N Annotate
@ Dataset n ° Train/Test Split Training Set: 8 images Edit
Validation Set: 2 images
A0 vecsions Testing Set: 1images
® Analytics
i Auto-Orient: Applied Edit
i= Classes & Tags ° Preprocessing PPl
Resize: Fit (black edges) in 512x512
MODELS
Nt Augmentation Edit
¢ Models Create new training examples for your model to learn from by generating

augmented versions of each image in your training set.
# NAS

e Test [ + Add Augmentation Step ] \
DEPLOY v

@ Deployments

5 Create &
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CoszpgaHue urorosomn Bepcun natacerta

OTKpoeTCcs OKHO C pasnunyHbiMK cnocobammn moandukaunm n3obpaxeHuin. Tak Mbl MOXeM 4006aBUTb HECKOSBbKO LUAroB
06paboTkun, aBTOMaTUYECKM OTPA3NB N30OPaKEHMSA MO BEPTUKANU/TOPU3OHTaNN, NOBEPHYTb M300OpaxeHus, obpesaTb
n3obpaxeHuns. B pesynbtate NonNy4nm K UCXOAHbIM KapTUHKaMK ele MOANULMPOBaHHbIE KONUW, YBENNYMB pasMmep

pJaTacerTa.

(@ Augmentation Options X

Augmentations create new training examples for your model to learn from.

IMAGE LEVEL AUGMENTATIONS

Rotation

Grayscale Saturation Brightness Exposure
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CoszpgaHue urorosomn Bepcun natacerta

[o6aBnm Heckonbko Moaudukaumi. YeTkux TpeboBaHnin K
mMoamdurkaTopam HET, Mbl pEKOMeHAyeM BbIOpaTh Te, YUTO MEHSIOT
pa3mMepbl U OpUeHTaUuo N306paxkeHnin. MI3MeHATb KOHTPaCTHOCTb,
LBETOBYH raMMy W T.M. HE HYXXHO.

Ha kapTuHKe nokasaH cnMcok MoanUKaTopoB, KOTOPbIE Mbl
BbIOpanu, n X HaCTPOMNKMN.

Mocne nobaBneHus Hy>XHbIX BaM MOANMUKALMIA, HAXXMUTE KHOMKY
“Continue”.

Flip

Horizontal, Vertical Edit

90° Rotate

Clockwise, Counter-Clockwise, Upside Down Edit

Crop cl
0% Minimum Zoom, 29% Maximum Zoom it
Rotation .
Between -15° and +15° Edit
Shear

Edit

+15° Horizontal, £15° Vertical

+ Add Augmentation Step

Back | Clear All |

23
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CoszpgaHue urorosomn Bepcun natacerta

B nocneagHem pasgene “Create” BbibMpaeM makcumanbHoe AOCTYMHOEe KONMYeCTBO M3obpaxkeHni Ans Hawero 6ecnnaTtHoro
Tapuda n Haxxumaem KHonky “Create”.

® Create &

Review your selections and select a version size to create a moment-in-time
snapshot of your dataset with the applied transformations.

Larger versions take longer to train but often result in better model
performance. See how this is calculated A

Maximum Version Size /

[ 27 images (3x) v

Version Notes:

Add any version notes here...

o (G -
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AkcnopTupyem garacer

Ha oTkpbiBLLEeNCcA cTpaHuue Haxumaem KHonky “Download Dataset”

I0 Versions \
version1

& Download Dataset Edit
versionl Generated on Jun 3, 2026 by @ Viadislav Medvedev

tools_dataset

n 27 | | {3 s12x512
DATA v nj (&

2 Fit (black edges) in

4 Upload Data ® Viedislav Modveder

M Annotate

gy iy This version doesn't have a model.
_— Train an optimized, state of the art model with Roboflow or upload a custom trained

Q) Versions model to use features like Label Assist and Model Evaluation and deployment options like
5 our auto-scaling APl and edge device support.

@ Analytics

# Train Model
1= Classes & Tags

Uses Roboflow Credits View usage 7
MODELS v

How to Upload Custom Weights
< Train
% Models
% NAS

27 Total Images View All Images ->
e Test

=4 W
DEPLOY v i o ¥
@ Deployments

Dataset Split -
TRAIN SET VALID SET @ TEST SET (4 ]

24 Images

2 Images 1 Images
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AkcnopTupyem garacer

OTKpOeTCS OKOLLKO, B KOTOPOM HY>XHO BblOpaTb Ha3BaHMe HenmpoceTu, Anst 00y4yeHns KOTOpOM Mbl COXpaHAeM aaTacer.
Bbibepem YOLOvV11. B napameTpax “Download Options” Boibepem BapuaHT “Download zip to computer”.

ek Download

\mage and Annotation Format
W

YOLOWI
TXT annotations and YAML config used with YOLOw11.
\ Download Options
© Download zip to computer
Downloads all images, annotations, and classes.

Show download code
Custom train this dataset using the provided code snippet in a notebook.

Cancel Continue
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MogroTtoBka kK 06y4YeHUI0 mogenu

WTak, Mbl paameTunu 1 ckayanu gataceTt. [laBante noarotoBMM AaHHble K 06y4eHnto. MOXHO co3aaTb OTAENbHYHO
anpekTopuio ansa atoro. Hasosem ee, Hanpumep, “YOLO_train”.

B anpektopun YOLO _train cosgaem gupektopuio datasets n nepeHocum Tyaa ckayaHHbIM apxmB. Haxkumaem Ha Hero
NpaBoW KHOMKOW MbILWN N pa3apxmusmnpyem kHorkoun “Extract Here”.

1) Recent
Starred

(st Home

> Downloads

[ Trash

[} 14 MBVolume

[ 321 MBVolu...

[ FLASHER

£ ros2

£ dev

YOLO_train / datasets

~ tools dataset.vi-versionl.yolov11 6items

!u- tools_dataset.v1-version1.yolovi1.zip

~+ Other Locations

“tools_dataset.vi-version1.yolov11” selecte

(containing 6 items)

B openWwith Archive Manager
Open With Other Application
Cut

Copy

Move to...

Copy to...

Move to Trash

Rename...

Extract Here

Extract to..

Compress...

Send to...

Star

Properties

27
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Co3spaHue BupTyanbHOro okpyxeHusa Python

Tenepb, 4TOObI HE 3acopATb CUCTEMY, CO30aAMM BUPTYyanbHoe okpyxeHue Python, B kOTOpoe ycTaHOBUM nakeTbl ANg
paboTbl ¢ HerpoceTbto YOLOV11. OTkpbiBaem B TepMuHan u nepexoanm B anpektoputo YOLO _train.

cd <nyTb po gupektopun>/YOLO_train

Cospgaem BUpTyanbHOE OKpYXXeHMe venv KOMaHgou
python -m venv venv

Mocne aToro He06xoAMMO akTUBMPOBATb €ro KOMaHAOoM

source venv/bin/activate

Ecnu BbI BCe NpaBuibHO caenanu n oKpy>XeHne akTMBMpOBarnoch, TO Nepen npurnalleHMemM K BBo4y B TepMUHare nosiBuTcs
Hagnuce “(venv)”
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YctaHoBka YOLO

Tenepb yctaHoBUM nakeT ansa paboTel ¢ HerpoceTbto YOLO. MNMpeaBapnTenbHO akTMBUPOBAB BUPTYasibHOE OKPYXeEHUeE,
nuwem B TepMmnHane KomaHay

pip install ultralytics

Ultralytics - aTo komnaHus, kotopas paspabatbiBaeT YOLO. YcTaHOBNEHHbIN NakeT byaeT cogepkaTb BCE HeobxogmMmoe ons
oby4eHna n nHdepeHca mogenu.

YcTaHOBKa MOXET 3aHSATb JOCTAaTOYHO 60sbLIOEe KONMYECTBO BPEMEHHU, B 3aBUCUMOCTM OT CKOPOCTU MHTEPHETA, MO3TOMY
HeobxoamMmo noaoXxaaThb.

[Mocne ycTaHOBKM MOXHO NPOBEPUTL, YTO BCE CKayariocb, BBeAsl B TEpPMUHAN KOMaHOy

yolo

B oTBeT Bam BbIiBEAETCHA CMMUCOK OOCTYIMHbIX KOMaHA U npo4une noackasku, eciin BCe yCTaHOBJIIEHO.

.ultralytics.com/quickstart/#ultralytics-settings.
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O6y4yeHne mopenu

Tenepb MOXHO 3aMnycKkaTb npouecc O6y‘-IeHI/IF|. Beeaunte B TepMUHare rnoka3aHHyr HUXe KOMaHay. yﬂ,OCTOBeprer, 4yTO

nyTb 0o ¢anna data.yaml ykasaH BepHo 1 coBnagaet ¢ BALLNM nmeHem anpektopumn. @amnn data.yaml cogepxumT BCto

MHcbopMaumio 0 JaTaceTe, KOTOpbI Mbl CO3[anv paHee.

yolo task=detect \
mode=train \
model=yolol11s.pt \

data=datasets/tools_dataset.vl-versionl1.yolovi1/data.yaml \

epochs=100 \
imgsz=512

Ecnu y Bac HeT BuageokapTbl, 00y4eHne HenpoceTn
MOXET 3aHATb MHOToO BpemMeHu. lNMoatomy, ecnu
3ax0TuTe, TO MOXETe NO3KCNepUMEHTMPOBAThL C
ANUTENbHOCTBIO 0By4eHus, 13MeHMB napameTp epochs,
NOCTaBMB YNUCIIO NOMeHbLUE. [TOMMMO TOro, YTO Bbl
noTpaTuTe MeHbLLE BPEMEHU Ha 0ByYeHne, Bbl CMOXETE
npocneauTb, HACKONbKO KONMYECTBO 3MOX BAMSET Ha
KayecTBO 0by4eHHOM Mmogenu. B Hawem cnyyae npu
epochs=100 mMbl NONy4YMnNn o4eHb XopoLune pesynbTaThl.
Mocne 3aBepLueHns 0byveHns NOABUTCA ANPEKTOPUS
runs, B KOTOPOW nexat pe3ynbTatbl 00yYeHus.

YOLO_train
D Recent
% Starred
{3t Home
£ Downloads

ﬂy yolo11s.pt

MBVolume 4

ﬂy yolo26n.pt

@ 321MBVolu...

[ FLASHER

£ ros2

F7 dev

+ Other Locations

“runs” selected (containing 1 item)

30
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Pe3ynbTaTbl 00y4YeHuUs

[aBariTe nocMOTpUM Ha coaepxMmoe anpektopun runs. lNepergem B Hee, 3aTem B detect n B train. TyT nexart nsobpaxeHus
C rpadukamm, KOTOpble NOKa3blBalOT KaK MEHANNCH Pa3fNYHbie METPUKN Ha NPOTSHKEHMM 00yYeHns. NMocmoTpum
cogepxumoe results.png. Ha atux rpadukax BuaHo, Kak yMeHbLlanacb owmbka pucoBaHnsa 06BOAKM BOKPYT N306paxeHus,
Kak ymeHbLluanacbh owmnbka knaccmdumkaumm n npoyne napameTpsbl.

train/box_loss train/cls_loss train/dfl_loss metrics/precision(B) metrics/recall(B)
4 1.8 1.0
1.75 - —e— results
----- smooth 1.6 0.8
1.50 3
1.25 4 1.4+ 0.6 -
2 4
1.00 4 1.2 0.4+
0.75 A 1 1.0 0.2 97
0.50 1 0.0 4
0 50 100 0 50 100 0 50 100 0 50 100 0 50 100
val/box_|loss val/cls_loss val/dfi_loss metrics/mAP50(B) metrics/mAP50-95(B)
2.5
2.5
] 3] 0.8 1
2.0 A
2.0 1 0.6
1.5 A 2 A
154 0.4
1.0 A
11 0.2
1.04
0.5 1
0 50 100 ] 50 100 0 50 100 0 50 100 0 50 100
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Pe3ynbTaTbl 00y4YeHuUs

Ewe ogHon nonesHon metpukon saenaetca Confusion Matrix. OHa nokasbiBaeT, K KakoMy Krnaccy npuvHaanexan oobekT n3
BannaaunoHHOro n3obpaxeHnst n K KakoMy Krnaccy ero otHecna obyvyeHHas HenpoceTb. Ecnu obyyeHne npoLuno ycnewHo,
3Ta MaTpuua JoSMKHA ObiTb Kak MOXHO BrivKe K guaroHanbHOW maTpuue. Hannuve yncna B HegmaroHanbHOWM siYenke
0O3Ha4vaeT, YTO HerpoceTb oWNBOYHO pacno3Harna knacc obbekTa 1 nepenyTtana ero ¢ Apyrum.

Confusion Matrix Normalized

0.8
0.6
-0.4

-0.2

Hammer

Pliers

Predicted

Wrench

background -

-0.0

Hammer -
Pliers -
Wrench -
background -

True



YEMIUOHAT BbICOKUX TEXHOJIOIMUA OlNEPATOP-TEXHUK CKIIACKUX POBOTOB 33

O6Gy4yeHHas Mofenb

Beca obGy4yeHHOM Mogenu nexart B ANPEKTOPUN

YOLO _train/runs/detect/train/weights/best.pt

MIMeHHO 9Ty MoAelb HeO6XO,D,I/IMO ncnosib3oBaTtb Aanee Anda noncka MHCTpPyMeHTOB Ha |/|306pa>|<eH|/||/|.


http://best.pt
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3anyckaem oOy4eHHy Mmoaernb

[aBavite Tenepb nonpobyem 3anyCTutb MOAENb, KOTOPYH Mbl TONbKO 4TO 06yunnu. Cosgagmm B gupektopun YOLO _train
drann test.py n B 3Ty XXe QUPEKTOPUIO MOMECTUM eLle OAUH CKPUHLLOT 13 cueHbl B Webots, koTopbi He ncnonb3oBarcs B
obyyeHun.

YOLO_train

D Recent
datasets
% Starred

(st Home =

[ Desktop venv

¥ Downloads
- ' . test.py 0 bytes

%, Trash
% test_image.png 1,4 MB

14 MBVolume

“y yolo11s.pk

M 321 MBVolu...

- E yolo26n.pt
[ FLASHER zip| ¥ I

£ ros2

£ dev

+ Other Locations

2 items selected (1,4 MB)


http://test.py
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3anyckaem oOy4eHHy Mmoaernb

OTKprBaeM test.py B y,D,O6HOM ana Bac peaakrtope un nuiem He6OJ'IbLIJle nporpamMmmuy.

from ultralytics import YOLO

model = YOLO ("runs/detect/train/weights/best.pt")

results = model.predict (
source='"test image.png',
conf=0.5,

save=



http://test.py
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3anyckaem oOy4eHHy Mmoaernb

PesynbTat coxpaHutcs B YOLO _train/runs/detect/predict. [NlocmoTpym, 4TO NONy4Ynnocs.

/tmp/tmpmp_ej7u7_world_with_URDF_robot.wbt (No Project) - Webots R2025a

voeeo wn o CEEEEIND I » O B E < +

> | Floor *floor(1)*
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3anyckaem oOy4eHHy Mmoaernb

Bbl Takke MOXxeTe UCNob30BaTh pe3dynbTaTbl AETEKTMPOBaHNS B koae. Huke npeacTtasneH npuMep Toro, Kak nomyynTb
pasmMepbl 1 pacnoroXeHne NpsiMoyrofibHUKOB, KOTOpPble 0GBOAAT HaMAEHHbIE O6BEKTLI, YBEPEHHOCTb MOAENN B
onpeaeneHuu knacca obbekTa M HoOMep Krnacca, KoTopblid 6bin onpeaeneH

for result in results:

result.
result.
result.

result.

result.

result.




