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Machine learning

e strojove uceni, metoda
zpracovani dat

e neposkytuje exaktni vysledky,
ale pravdepodobnostni

e DPZ+computer vision

e oObrovsky pomocnik pfi
zpracovani hromady dat




Coumi?

Computer Vision Problem Types

Classification Semantiq
Classification + Localization Object Detection Segmentation

CAT CAT CAT, CAT, BOWL CAT, CAT, BOWL

Single Object Multiple Objects SR




ML v QGISu

e plugin Deepness
e Poznan University of Technology
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w Input data:

Input layer:

Processed area mask:

w ONNX Model

Model type:  Detactor

Mode! fie path: wds/crossings_extended_vSibu_100e.onnx

R Sodel

Model info:

** ORTOFOTO

Visble part

P Input channels mapping

w Processing parameters

Load default parameters

NOTE: These options may be a foced value for some models

Resokution [om/px]:

Tie size [px]:

Batch size:

12,50 :

Process using local cache

Ties overlap:

® (%] 15

w Detection parameters

[px)

NOTE: Applicable only if a detection model is used

Detactor type:

YOLO_Uttralytics

Inverted output shape: True
Skipped objectness : True

Ignore objectness: Fake

Confidence:

IoU threshold:

b Training data export
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Run
v Vylkreslovéni EPSG:32633

Browse...
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Tvorba vlastniho modelu

No-code cesta

+ Jednoduche

+ Plno navodu

+ Uzivatelsky privetive nastroje
+ Cena x vykon

- Obcas nutne priplatit za
premium

- Mensi kontrola trenovani
- VSe neni open-source

Code cesta

+\Vyssi kontrola procesu uceni
+ Open-source
+ UCIm se cenne veci

- Casove narocné
- Krev, pot, slzy a kava

- Bez cloud computingu
vysoka cena H\><)D 7

- Al vam spis nepomuze



Tvorba vlastniho modelu

Tvorba Uceni Béh modelu
tréenovacich modelu
dat

90 % Casu 5 % casu 5 % casu



Technology stack

e CVAT (anotace dat)
e Ultralytics — Pytorch a YOLOv modely (trenovani modelu)
e Python + QGIS + Deepness plugin (automatizace detekci)



Tvorba trénovacich dat
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Home > Datasets >

Crossing_extended

a 2 daniloter@gmail.com
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Train a Model Step20f3
Follow these 3 simple steps Model

Project Model name
Dataset
Crossing_extended Crossings

Accuracy - 52.2 % Speed - 408.4 ms

Official

Start training from an official Ultralytics-pretrained model. a Advanced Model Conﬁguration

Detect Architectures

Pre-trained @

¢ YOLOlln YOLO11

Epochs @

e YOLOv8n YOLOv8 Image Size [ ]

+  YOLOVSnu YOLOVS Patience @

’ YOLOVSn6u ° YoLovs Cache Strategy @

Accuracy - 52.2 % Device @

v Advanced Model Configuration Batch Size o

Custom @




~ Ultralytics HUB &) Pokud chcete zachovat zmény, uloZte je do GitHub
Co S e = &
Soubor Upravit Zobrazit VloZit Béh Nastroje Napovéda
Q Prikazy + Kéd + Text D Spustitvde ~ = Zkopirovat na Disk
=| v Setup
@ Pip install ultralytics and dependencies and check software and hardware.
<> # pypi v8.3.197 downloads 117M @ python 3.8 | 3.9 3.10 ] 3.11 | 3.12
c= [11]55 %pip install ultralytics
from ultralytics import YOLO, checks, hub
O

checks() #

system setup for Ultralytics training

Ultralytics 8.3.197 # Python-3.12.11 torch-2.8.0+cul26 CUDA:0® (Tesla T4, 15095MiB)
Setup complete 8 (2 CPUs, 12.7 GB RAM, 39.1/112.6 GB disk)

()

v  Start

4 Login with your API key, load your YOLO # model, and start training in 3 lines of code!

hub.login( ' fe@51abc521ec4dc7dd6alc5a772b80c99190c711e" )

[2] O

model = YOLO( 'https://hub.ultralytics.com/models/DDBrlPYOQZydvtxmFjxJ")

results = model.train()

ess requirements: Ultralytics requirement ['hub-sdk>=0.0.12"] not found, attempting AutoUpdate...

requirements: AutoUpdate success B 0.7s
WARNING A requirements: Restart runtime or rerun command for updates to take effect

Ultralytics HUB: New authentication successful =

Ultralytics HUB: View model at https://hub.ultralytics.com/models/DDBriPYOQZydvtxmFjxl #

Downloading https://github.com/ultralytics/assets/releases/download/v8.3.08/yolov5lu.pt to ‘yolov5lu.pt®': 100%
Ultralytics 8.3.197 # Python-3.12.11 torch-2.8.0+cul26 CUDA:0® (Tesla T4, 15@95MiB)

engine/trainer: agnostic_nms=False, amp=True, augment=False, auto_augment=randaugment, batch=-1, bgr=0.8, box=7.5, cache=None, cfg=None, classes=None, close_mosai
Downloading https://storage.googleapis.com/ultralytics-hub.appspot.com/users/4scTiSBxuIlaNA9mpOuGwg8PilYe2/datasets/2RwCNuKL FppdgA0T4J01/crossings_extended.zip to

102.8MB 11.6MB/s 9.3s

{3 Proménné [ Terminal 4+

@ sdiet 4 Gemini (fff
RAM - ~
Disk
Zdroje X .

Nemate predplatné. Dalsi informace
Aktualné Zadné vypocetni jednotky
nejsou k dispozici. Zdroje nabizené
bez dalsich poplatkl nejsou
zaruéeny. Dal3i jednotky si miiZete
zakoupit zde.

PFi aktudlni Grovni vyuZiti miZe tohle
spusténi vydrzet az 4 hodin

30 minut.

Spravovat relace

Chcete vice paméti a mista D¢
na disku?

Upgradovat na Colab Pro

Python 3 Back-end Google
Compute Engine (GPU)
Zobrazuiji se zdroje od 22:25 do
22:26

RAM systému
1.8/12.7 GB

RAM GPU
0.0/15.0 GB

Disk

Provadéni (27s) & T4 (Python 3)



Home > Models >
Crossings_extended_v5lu_100e

I} 2 daniloter@gmail.com Last updated 9 months ago

Train Configuration Charts

Metrics
Model accuracy measured on validation set
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Box Loss
Difference between predicted and true boxes

)
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YOLOVSIu ﬁ Pretrained Yes Epochs 100 Image Size 640

Deploy

Patience 100 Cache None

Device Auto BatchSize Auto
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Class Loss
The accuracy of the classes in each detection

A
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Object Loss
The detected objects
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@0 @val



Béh modelu

e (Cca 67 tisic detekci
e Trenovano zhruba 6 hodin v Google Colab
na 2 511 anotacich
e YOLOvs
e Detekce vSech prechodu E - o
o 16 tisic ortofoto snimku
o 12,5 cm/px
o Cca 2 tydny behu RTX 4080 Super
e 10.5281/7en0d0.15746210
e bezi detekce nad SK ortofotem (diky
Tomas_J!)
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e Kvalita dat OpenStreetMap
e Vyhledani chybeéjicich prechodu
e Komunitni doplneni

Not an Issue

23% FIXED (4252/18870) 0% SKIPPED (91/18870)
4%, ALREADY FIXED (804/18870) 0% CAN'T COMPLETE (23/18870)
3% NOT AN ISSUE (627/18870)

10% 20% 30% 40% 50%

Tasks Remaining: 13,073 (69%) of 18,870

Avg time per task: 2m 11s
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Challenges POINTS

Adding highway=crossing in Czechia & -

Crossings in Czechia

INSTRUCTIONS Current Mode: @ Classic Mode

MAP WITH THE LATEST CUZK ORTHOIMAGERY (CUZK
ORTOFOTO)!

This task focuses on adding the highway=crossing tag
on nodes. Please follow the instructions on the 0SM Wiki
to map the crossing properly
(https://wiki.openstreetmap.org/wiki/Tag:highway%3Dcr
ossing). Also, add corresponding crossing and

COMPLETION

Add MR Tags @

Edit in JOSM
I fixed it! Already fixed
Not an Issue Can't Complete

Skip

LOCATION Switch to:
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Java OpenStreetMap Editor
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Select objects for which to change tags.

o Add B eaie @ Delete

@7 Selection LS|

: *: Select v Q Search v 9 History

|®5 Relations: 13 a0
Q

‘ associatedStreet (336571, 4 members, incomplete)

Bl multipolygon ("civic", 5 members, incomplete)

4+ = & 8 i

® & Authors LX)
Author # Objects %

I Select @ showinfo

®+/ Validation Results BRI
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® % Map Paint Styles e # B
2} Wireframe View
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% * A4 )
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® 0 0 * Java OpenStreetMap Editor
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Key Value
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crossing:markings zebra

highway crossing
& ok Add Edit i Delete
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| @ @ Change 1 object
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Highways /Waypoints /Pedestrian Crossing

Button operated Sound signals

More information about this feature =
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IA Kerb: kerb o 100%
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