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Humanitarni mapovani

e Humanitarni organizace potrebuji mapy - logistika,
kolik materialu, kam a kudy dovezt.
e V mnoha oblastech svéta je nedostatek kvalitnich

map.
e Humanitarni mapovani - dobrovolnici vytvareji mapy
vzdalenych lokalit pomoci druzicovych snimku.

o



Humanitarni mapovani

e OpenStreetMap - svobodna editovatelna

mapa sveta.
e Vzdaleni dobrovolnici zakresli budovy a cesty.

e Mistni dobrovolnici doplni informace.




“= Missing

Missing Maps W Maps

Zemeétreseni na Haiti 2010 - dobrovolnici OpenStreetMap vytvorili za par dni precizni
mapu.

Missing Maps - projekt vytvarejici mapy podle pozadavkd humanitarnich organizaci.
e Missing Maps Cesko a Slovensko - jedna z nejaktivnéjsich ¢asti.
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Mohla by za me mapovat umeéla inteligence?

e UziteCna ale pomala (rucni) prace.

e Moznost vyuzit umelou inteligenci (spise strojove
uceni) pro automaticke mapovani.

e Nutnost kvalitnich snimku a trénovacich dat.



Rapid

e https.//rapideditor.org

e Microsoft, Google, Meta (a dalsi)
vygenerovali ze svych snimku
budovy a cesty pomoci strojoveho
uceni.

e Jsou Vv nabidce editoru. Uzivatel je
muze nebo nemusi prijmout do
OpenStreetMap a rucne doupravit.



https://rapideditor.org
https://rapideditor.org

Rapid

e Budovy a cesty plati vzdy jen pro snimky, ze kterych byly
vygenerovany. Nemusi byt aktualni.

e Budovy a cesty jsou generovany ze snimku ruznych poskytovatelu.
Nemusi si vzajemne odpovidat.

e Globalni modely strojoveho uceni byly natrenovany na urcite lokalite.
Nemusi byt uspesne v lokalitach s jinou zastavbou a tvary budov.

e Uzivatelée maji tendenci nekriticky prijimat vse, co jim model nabidnul.

e Pouzite modely strojoveho uceni nejsou dostupne.



fAlr

https://fair.hotosm.org/
Tvlrcem HOT OSM.

Muzete si natrénovat vlastni
model strojoveho uceni pro
ziskani budov nad vlastnim
snimkem.

Bude fungovat na lokalite, kterou
potrebujete mapovat.

Modely jsou otevrene.
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Rejected
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Humanitarian
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https://fair.hotosm.org/
https://fair.hotosm.org/

Humanitarian
fAlr OpenStreetMap
Team
e Nutny kvalitni snimek a vytvoreni trenovacich dat.
e Testovan Masarykovou univerzitou. Usnadnuje praci
zaCatecnikum, ve slozitych oblastech déla podobné

chyby jako lidsky dobrovolnik.
e Prijdte sito vyzkouset! 15:00-16:45, Kachna R211



ML pro datovou kvalitu
OpenStreetMap

Daniel Kasik



Machine learning

e strojove uceni, metoda
zpracovani dat

e neposkytuje exaktni vysledky, ale
pravdepodobnostni

e DPZ +computer vision

e oObrovsky pomocnik pri
zpracovani hromady dat




Coumi?

Classification

CAT

Computer Vision Problem Types

Single Object

Classification
+ Localization

CAT

Semantic
Object Detection Segmentation
o] "'
¢
CAT, CAT, BOWL CAT, CAT, BOWL
Multiple Objects



ML v QGISu

e plugin Deepness
e Poznan University of Technology
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Tvorba vlastniho modelu

No-code cesta

+ Jednoduche

+ Plno navodu

+ Uzivatelsky privetive nastroje
+ Cena x vykon

- Obcas nutne priplatit za
prémium

- Mensi kontrola trenovani
- VSe neni open-source

Code cesta

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

- Casove narocéné
- Krev, pot, slzy a kava

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

- Al vam spis nepomuze



Tvorba vlastniho modelu

Tvorba Uceni Béh modelu
trenovacich 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 tréenovacich dat

CVAT Projects Tasks Jobs Cloud Storages Requests Analytics O @ & django ¥
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Home > Datasets > " .
X Train Model :
Crossing_extended

e} 2 daniloter@gmail.com Uploaded 9 months ago Task Detect Classes 1 Images 8194 Size 48GB
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Train a Model

Follow these 3 simple steps

Dataset
Crossing_extended

Step20f3

Model

Project

Crossings

Official

ning trom an offical Utr

Detect Archtectures

¢ YOLOlln
YOLOv8n

*  YOLOvSnu

° YOLOvSn6u

Accuracy - 52.2 %

YOLO11
YOLOv8

YOLOVS

° YOLOvVS

» Advanced Model Configuration

Model name

Accuracy -52.2 %

Speed - 408.4 ms

- Advanced Model Configuration

Pre-trained @

Epochs @

Image size @

Patience @

Cache Strategy @

Device @

Batch Size @

Custom @




Q Piikazy + Kéd + Text

) Ultralytics HUB & Pokud chcete zachovat zmény, ulofte je do GitHub
Zobrazit VioZit B&h MNastroje Napovéda

Soubor

w

[11

Bs

&

Upravit

b Spustitvie ~  Zkopirovat na Disk

Setup

Pip install ultralytics and dependencies and check software and hardware.

®pypi v8.3.197 downloads 1M &P python 3.8]3.93.10 | 3.11 ] 3.12

@)

%pip install ultralytics
from ultralytics import YOLO, checks, hub

checks() # Verify system setup for Ultralytics training
Ultralytics 8.3.197 # Python-3.12.11 torch-2.8.6+cul26 CUDA:@ (Tesla T4, 15095MiB)
Setup complete B (2 CPUs, 12.7 GB RAM, 39.1/112.6 GB disk)

Start

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

alc5a772b808c99198c711e" )

hub.login( " fee51abc521ecadc

.ultralytics.com/mo

model = YOLO( https:/ b
results = model.train()

requirements: Ultralytics requirement ["hub-sdk>=8.8.12"] not found, attempting AutoUpdate...

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

Ultralytics HUB: New authentication successful M

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

Downloading https://github.com/ultralytics/assets/releases/download/v8.3.8/yolovSlu.pt to “yolovSlu.pt®: 108X
Ultralytics 8.3.197 # Python-3.12.11 torch-2.8.0+cul26 CUDA:@® (Tesla T4, 15895MiB)

engine/trainer: agnostic_nms=False, amp=True, augment=False, auto_augment=randaugment, batch=-1, bgr=8.8, box=7.5, cache=None, cfg=None, classes=None, close mosai
Downloading https://storage.googleapis.com/ultralytics-hub.appspot.com/users/4scTiSBxulaN49mpOuGWEEPiBYe2 /datasets/2RWCNUKL FppdgADI4d0l/crossings extended.zip to

102.6MB 11.eMB/s 9.3s
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spusténi vydriet aZ 4 hodin

30 minut.

Spravovat relace

Chcete vice paméti a mista X
na disku?

Upgradovat na Colab Pro

Python 3 Back-end Google
Compute Engine (GPU)
Zobrazuji 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

2 daniloter@gmail.com Last updated 9 months ago

Train Configuration Charts

Metrics
Model accuracy measured on validation set
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Difference between predicted and true boxes
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Béeh modelu

e Cca 67 tisic detekci
e Trenovano zhruba 6 hodin v Google Colab

na 2 511 anotacich
e YOLOV5 E -
e Detekce vsech prechodu

o 16 tisic ortofoto snimku

o 12,5 cm/pX

o Cca 2 tydny behu RTX 4080 Super
e 10.5281/7en0do0.15746210










ProcC prechody?

e Kvalita dat OpenStreetMap
e Vyhledani chybeéjicich prechodu
e Komunitni doplneni

y FIXED (4252/18870)
1% ALREADY FIXED (804/18870)

% NOT AN ISSUE (627/18870)

10% 20% % 40% 50%

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

Avg time per task: 2m 11s

% SKIPPED (91/18870)

0% CAN'T COMPLETE (23/18870)
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Find my
MapRoulette Dashboard i Leaderboard  Learn  Blog  Donate @ (0)) onss2 v

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 OSM Wiki
to map the crossing properly
(https://wiki.openstreetmap.org/wiki/Tag:highway%3Dcr
ossing). Also, add corresponding crossing and

Araaninarmarkinan—k tane

COMPLETION

Add MR Tags @

Edit in JOSM

| fixed it! Already fixed

Not an Issue Can't Complete

Skip

LOCATION Switch to:




Java OpenStreetMap Editor
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* Java OpenStreetMap Editor

Pedestrian crossing type:

on |

Crossing type name:

B

Kerb:
Crossing attendant:
Tactile Paving:
With island
&% Cross by bicycle
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Not an Issue

Can't Complete
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Strucna historia komunity
Missing Maps CZ & SK

Miloslav Ofukany

dobrovolnik Missing Maps CZ & SK, koordinator Missing Maps Slovakia
nadsenec StreetComplete a zakladatel zdruzenia Geokomunita



Kedy a kde v CZ a SK zacali mapathony

24.05.2016, Missing Maps Czech republic - prvni setkani, Praha (Vydavatelstvi Economia)
05.11.2016, workshop Missing Maps, Brno (FIT VUT, konferencia OpenAlt)

10.11.2016, 1. pravidelny olomoucky mapathon, Olomouc (Prirodovedecka fakulta UPOL)
24.04.2017, MMM Bratislava #1, Bratislava (Lekarska fakulta UK)

03.05.2017, MMM Nitra #1, Nitra (Univerzita Konstantina Filozofa)

26.05.2017, MMM Zvolen #1, Zvolen (Technicka univerzita)

22.10.2017, MMM Koésice #1, Kosice (Prirodovedecka fakulta UPJS)

10.4.2018, MMM Presov #1, Presov (Fakulta humanitnych a prirodnych vied PU)
04.07.2018, MMM Zilina #1, Zilina (Fakulta riadenia a informatiky ZU, konferencia OSSConf)



Ucastnici prvého Missing Maps mapathonu na Slovensku




Kedy a kde v CZ a SK zacali mapathony

15.01.2019, mapathon, Jevicko (Gymnazium)

28.01.2019, Druhy novomestsky mapathon pro Lekare bez hranic, Nové Mésto na Moravé
(Nemocnica)

30.01.2019, mapathon, Pardubice (Ekocentrum Paleta)

15.04.2019, mapathon, Uherské Hradisté (Fakulta logistiky a krizoveho fizeni UTB)
18.09.2019, Mapathon Missing Maps v Plzni #1, Plzen (HUB 2.0)

22.11.2019, Mapathon a LAN party, Slavi€in (Méstska knihovna)

23.05.2022, mapathon, Zlin (Fakulta aplikovanée informatiky UTB)

11.05.2024, Mapathon PlesSivec #1, Gemerska Horka (Penzion Skalna ruza)



Stvrty liberecky mapathon

Missin '
>SIng Maps
v Liberci 26?1:1 :E:th

Vojtéch Rehak
Koordinator komunikace Missing Maps
Lékafi bez hranic

Libor Bednafik

Mapar 3 validator

APPING PROJECT #18028

M
/tasks.hotosm.mglprojeﬁsl;aoz!

https:/!




Ocenenie OpenStreetMap Foundation 2025

Greatness in Mapping Award
Libor Bednarik




Nase realizovaneé zahraniché mapathony
16.11.2019, 1. srbsky Missing Maps mapathon, Nis

(Faculty of Electronic Engineering, University of Nis)

28.02.2023, Prvni santabarbarsky mapathon, Santa

Barbara (University of California)



16. 11. 2019

Missing maps mapathon Nis #1

{ind,
_ ST




MMM na konferencii OpenAlt Brno

(05.11.2016, 04.11.2018, 02.11.2019, 17.09.2022, 11.11.2023, 02.11.2024, 01.11.2025)

g
g

. ﬁﬂ?’—:
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MMM na konferencii 0SSConf Zilina

(04.07.2018, 02.07.2019, 03.07.2024, 01.07.2025)

AR |




Specialne MM podujatia pre $koly a obéianske zdruzenia

23.11.2019, Missing Maps mapathon na XV. FFDM, Brno (Cirkev Bratrska)
01.02.2020, mapathon pre Clenky PylLadies, Brno

05.02.2021, prednaska + mapathon, Olomouc (Katedra humanitarni a socialni
prace)

26.10.2024, prednaska pre ¢lenov Zilinskej skautskej oblasti, Liptovska Stiavnica
03.02.2025, prednaska, Kosice (Ustav geodézie, kartografie a GIS TUKE)
06.05.2025, prednaska, Bratislava (Prirodovedecka fakulta UK)

21.10.2025, prednaska, Brno (Gymnazium Slovanske namesti)


https://www.facebook.com/gymnaslo?__cft__%5B0%5D=AZVvC5spDJyKF858adk6B70wmoirc9lVEekiW9QXFcxIJUb8JO6P4lYne1KqHvNwwyhfwD840JcQKF8SqDERnk7Cbwf6vC4dBHi00u_e6rq7Y6FWhWh5ItgAN3FOvFi0V1Gy_y9Kzb6zF31pF-a1b7N8GyTunLVXIx22NXajrMk0peip8ETk5Wd8REZtLQ2G8kOVHnwHcf35XGdjnyo38Xqd43wEhYZDH50E5Zc7QQHNPg&__tn__=-UC%2CP-y-R

Den MM Olomouc (09.03.2024, 17.05.2025)

S 4"~ Missing
B "= Maps




MMM Plesivec (11.05.2024, 24.05.2025)




OSM mapping party Mojs, 03.07.2019




OSM mapping party Sicevacka klisura (prielom rieky Nisava),
17.11.2019




StreetCom plete 2| lina (2122024

g situation here?
Road)

S8 free standing singl

Flats
house for multiple]
the ground flaor

 House
MONE not detached sing
house

() Jos

- .
& single garage

707 shed

Help improve OpenStreetMap with StreetComplete!

This app finds missing map data in your vicinity and
displays it on a map as quests. Solve each quest by
visiting the location on-site and answering a simple
question to update the map.

The info you enter is directly added to OpenStreetMap in
your name, without the need to use another editor.



Slovensko-ceska statna hranica v OpenStreetMap

= > ¢ &5 groups.google.com/g/osm_sk/c/t_1Rqha-CFO?pli=1 P g b ‘ H
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Moje skupiny Import hraniénych kamefov SR CR 145 zobrazeni Zaregistovatsa[ &

Nedavne skupiny

Vsetky skupiny ‘ . FilipC 25.5.2025,9:54:25 Yy

i ) Ahojte, vd'aka htips://www.openstreetmap.org/user/milof méme k dispozicii presne v teréne zamerané
Oblubené skupiny

Tomas_J 25.5.2025,11:21:53 Yy

Konverzécie s hviezdi¢kou ®
. Ahoj, dve poznamky: - pozor na tohoto [1] vykuka.Vyzera to ze nema rad hranicne kamene na sk/cz

> O F ok

Openstreetmap Slovakia

Acemand44 25.5.2025,14:03:42 Yy

By Konverzicie [ ) :

= @ Ve ceskej diskuzii sa pise, ze 1om3133 vymazaval hranicne kontroly (barrier=border_control)

» D Stitky
@ 0 skupine
. U Spréva bola odstranenad

S Nastavenia mojho Elenstva P
Andrej Kaéur 26.5.2025,11:20:30 Yy
Dakujem za pripomenutie méjho starého prispevku/otazky ) Zdroj k hraniénjm kamefiom je tento? https:/

Ochrana ddajov * Zmluvné podmienky



Slovensko-ceska statna hranica v OpenStreetMap
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Slovensko-ceska statna hranica v OpenStreetMap

v | ¥& osmcha x o+ - o X

& > © 25 osmcha.org/changesets/17. 0357filters={"uids":[{"label":"5725575" "value":"5725575")],"date__gte":[{"label":"" "value":""} w 3 ._*_, _B"' :
OSMCha milof v Changeset: 172359035 Open with v Verify v
Order by v Filters (2) =
® DETAILS D
3,729 changesets. (3 B milof (3985 edits) created about 1 month ago
milof about1monthago M |mport novych hraniénych znakov na zaklade
Import novych hraniénych znakov na ! diskusie
zéklade diskusie : -
https://groups.google.com/g/osm_sk/c Bl https://groups.google.com/g/osm_sk/c/t_ 1Rgh
suspect word  possible import p a-CFo

n i Translate &
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Kalendar podujati Missing Maps CZ & SK

20.11.2025, Missing Maps Geoweek Mapathon v priestoroch
Lekarov bez hranic v Prahe (hybridny) - paralelne v Brne,
Olomouci, Uherskom Hradisti a Ziline

27.11.2025, Pravidelny Missing Maps CZ-5K online Mapathon
(online) - od 27.3.2025 sa kona kazdy posledny stvrtok v mesiaci

11.12.2025, Missing Maps mapathon Zilina #20 (hybridny)



Uzitocne odkazy

OpenStreetMap (OSM): http.//osm.org Missing Maps Brno:
https://geogr.scimuni.cz/o-ustavu/humanitarni-
Humanitarian OpenStreetMap Team (HOT) Tasking mapovani-missing-maps-brno

Manager: http://tasks.hotosm.org

. . o Missing Maps Olomouc:
Missing Maps: hitp://www.missingmaps.org https.//www.facebook.com/groups/1714447665540739

Missing Maps Slovakia: http:// www.missingmaps.sk o .
https://www.facebook.com/missingmaps.sk Missing Maps Cesko & Slovensko

https.//www.instagram.com/missingmaps.sk https.//www.facebook.com/groups/missingmapscz
https.//twitter.com/missingmaps_sk
https.//bitly/missing-maps-slovakia-video (YouTube playlist)
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