
Geoinformacja master program

Remote Sensing and 
 Geographical Information Science 

RS & GIS



Geoinformacja RS & GIS specialization 
different from others! 

1) Geoinformacja przemysłowa - Industrial geo-information
2) Modelowanie informacji o środowisku - Modeling of environmental information
3) Remote Sensing and GIS
4) Zarządzanie przestrzenią - Spatial management
5) 

Master Program 
https://studiuj.wggiis.agh.edu.pl/

https://studiuj.wggiis.agh.edu.pl/


Geoinformacja 
RS & GIS specialization different from others!

1) A unique specialty in the country: Remote sensing and GIS in English
2) Maximize the use of remote sensing data without focusing on specific applications 

(industrial, environmental, management) 
3)The master's degree program "Remote sensing and GIS" covers subjects directly related to 

remote sensing and geoinformatics tools 
4) Specialization subjects clearly cover three areas: remote sensing, GIS understood as 

Geographical Information Science and programming
5) Remote Sensing : Photo Interpretation, Platforms and Sensors, Remote Sensing Image 
Processing, Hyperspectral Image Processing, Thermal and Microwave Remote Sensing, SAR 
Interferometry, Digital Terrain Model, ALS, TLS

6) GIScience: Geospatial Analysis, Foundation Geographical Information Science (GIScience), 
Advanced Raster Analysis, Geographical Information Science (GIScience), GIS for Decision 
Support System (DSS).

7)Programming techniques: PYTHON and MATLAB Programming, Python, Matlab for 
Geoscience, WebGIS. 

The goal is not to train a professional programmer, but to provide graduates with programming 
tools to solve problems related to remote sensing data processing, its integration in GIS 
systems, and automation of spatial analysis.



Semestr 1

Tutoring by  KFTSiIP Exclusive RS&GIS



Semestr 2

Prowadzone przez KFTSiIP Unikalne na specjalności RS&GIS



Semestr 3

Prowadzone przez KFTSiIP Unikalne na specjalności RS&GIS



Reporting research results
common

 Types of reports: technical report, literature 
review, research report

 Structure of reports: literature review, data and 
methodology, results and discussion, conclusions, 
literature

 Scientific article

Ilustracja 1 obrazująca 
przykłady 

rozwiązań/ćwiczeń 
/zastosowań

Ilustracja2 obrazująca 
przykłady 

rozwiązań/ćwiczeń/zas
tosowań

https://www.monash.edu/rlo Analysing the task requirements 
https://www.monash.edu/rlo



Mobile application programming
common

❍ Types of mobile devices
❍ Mobile operating systems
❍ Choice of programming language
❍ Mobile application (loading a map, 
localization of selected objects, spatial 
analysis)

AppStudio for ArcGISEsri



Remote sensing data processing and analysis
common

❍ Corrections of remote sensing images
❍ Automatic image recognition methods
❍ Time series analysis
❍ Polish Space Agency, ESA

Ilustracja2 wań

POLASA za Herold, 2020) POLSA



Fundamentals of business
common

❍ Business plan
❍ International vs. domestic market
❍ Your small business (company profile, 
tenders, contracts, case studies

https://samequizy.pl/quiz-podstawy-przedsiebiorczosci/ firmy geoinformacyjne

smallgis.pl

Progea.pl/

hyperlabsolution.com/



❍ We teach thinking – not „clicking 
tutorial”

❍ According the Bologna process
 First step – learning from the begining using tutor help 
also tutorials

 Second step – using knowledge from first step student 
solve the simillar problem by his/herself with tutor 
moderate help

 Third step – student independently solve the problem 
with a little tutor help

❍ Courses are linked to each other to show 
students the overall subject matter  

Course organisation



❍ Only example case study

❍ Student follow procedure according Bologna process – 
finally select own case study

❍ Instead of many projects student has a few small 
excercises and individual project link to the the practice

Next slides



Photo Interpretation
exclusive RS & GIS

❍ Thematic interpretation of aerial 
photographs and SAT color compositions

❍ Image processing for photointepretation 
❍ Multitemporal analysis

Oryginalne KB z danych WV2 i wzmocnione transformacją PCA Wzmacnianie przestrzenne obrazów (PAN+MS)



Digital Terrain Model, ALS, TLS
exclusive  RS & GIS

 ALS data processing algorithms
 NMT and NMPT
 3D models
 MATLAB, FUSION, LAStools

AGH MATLAB, FUSION, LAStools AGH MATLAB, FUSION, LAStool



PYTHON and MATLAB Programming
exclusive RS & GIS

 Python structured programming
 Python object-oriented programming
 Qt applications
 Matlab programming, Octave

Screenshot Matlab Python with Qt



Platforms and Sensors
exclusive na RS & GIS

 Platforms: satellite, aerial and drones
 Sensors: optical, thermal, microwave, 
radar and lidar

 Data acquisition and pre-processing
 Data preparation and integration

Copernicus.eu https://www.joanneum.at/en/digital/infrastructure/
sensor-platform



Foundation Geographical Information Science 
(GIScience)
exclusive RS & GIS

 Theoretical foundations of GIS as a 
science

 Theoretical foundations of Geographical 
Data Science (GDS)

 The role and examples of GIS and GDS 
applications in socio-economic practice

https://cdn.rawgit.com/Nowosad/gis_with_r_how_to_start/aea08f46/
gis_with_r_start.html#21

Geospatial data modeling



Thermal and Microwave Remote Sensing
exclusive RS & GIS

Registration in terms of:
 thermal infrared, calculation of 
temperature, Landsat-8

 microwave backscattering coefficient 
calculation

Landsat 8 “Soil MOisture retrieval from multi-temporal SAR 
data” (SMOSAR) code (v2.0) NEW!! 18 June 2021 



GIS for Decision Support System (DSS)
exclusive RS & GIS

 trade-offs, risk compensation, fuzzy 
logic

 sources and propagation of uncertainty 
in GIS analyses

 the role of model sensitivity analyses

Considering data uncertainty in flood zone modeling Fuzzy criteria vs. 0/1 suitability map



Python, Matlab for Geoscience
exclusive RS & GIS

 Application of Python in computing
 Matplotlib, scipy, sklearn libraries
 Combining techniques with Qt
 Matlab as an alternative

Matlab isometric map Python regression



Hyperspectral Image Processing
exclusive RS & GIS

 Hyperspectral image processing method
 Precision agriculture
 Vegetation condition survey
 Monitoring of landfills
 Surveying road surfaces

Crop maps Map of tree stand species



Advanced Raster Analysis
exclusive RS & GIS

Location of ancient battle site (Iraq)-GIS analysis on DTM/LULC Erosion modelling

 Modeling natural processes, 
 Integration of statistical data 
 With databases and SAT images,
 Multi-criteria analyses (WLC, OWA), 
single- and multi-objective analyses



Projects

❍ CHT2 Web GIS Cultural Heritage Through Time
 IACS  Integrated Administration System
 VolumeMonit  Zautomatyzowany system precyzyjnych 

pomiarów objętościowych 

 AMMER Automated Method for Measuring Eutrophication of 
Inland Water Using Remote Sensing

IACS Google Earth Engine cht2.eu, navigate.pl/blog/pomiar-objetosci-hald-w-
pix4dmapper/, KP Labs

Porównanie deklaracji i 
wyniku klasyfikacji

Radosław Polak, 2020
Wykorzystanie obrazów Google Earth Engine w 
kontroli IACS”



Alumni – working abroad



Alumni – working in Poland



Alumni – working in Poland



Alumni – working in Poland



Diamenty AGH 2021 

 XXII competition for the best thesis
 Development of a plug-in for 
QuantumGIS for planning 
photogrammetric raids

 FlightPlanner plug-in  

https://twiki.fotogrametria.agh.edu.pl/c5www/index.php/newsy/diamenty-agh Jakub Gruca



Diamenty AGH 2022

Laur Dydaktyka AGH



Filed work 



Filed work



Job offers 14.12.2022 EN 

uk.indeed.com/ pl.indeed.com/

remote sensing 133 44

GIS 1010 222

geoinformation 1 4

geoinformatics 4 27

land surveying 601 50

mining surveying 25 2

mining 274 24

informatics 511 1699



Oferty pracy 14.12.2022 PL 

pl.indeed.com/

geodezja 50

geodezja górnicza 2

teledetekcja, fotogrametria 12

remote sensing (EN) 43

GIS 222

geoinformacja 4

geoinformatyka 27

górnictwo 24

informatyka 1701

Geodeta - Przyszły programista

https://przyszlyprogramista.pl/blog/ile-zarabia-geodeta-zarobki-geodety-i-sposob-ich-zwiekszenia?utm_source=geodads3&utm_medium=blog&gclid=EAIaIQobChMIw43zwqr5-wIVqUSRBR1mcw-6EAAYAiAAEgLJdPD_BwE


Wybrane oferty pracy 14.12.2022 PL 

Lp. Wybrane oferty pracy Wybrane narzędzia oraz umiejętności

1 Geoinformatyk (GIS, teledetekcja, 
Python) Instytut Geodezji i Kartografii

-tworzenie algorytmów i przygotowywanie narzędzi 
umożliwiających automatyzację procesów przetwarzania danych 
przestrzennych,
-praca z dużymi zbiorami danych przestrzennych,
-praca w środowiskach chmurowych,
-tworzenie dokumentacji projektowej, przygotowywanie artykułów 
naukowych,

2 Programista Python/GIS&RS
ProGea Consulting

W związku z realizacją projektu AgroEye dla Europejskiej Agencji 
Kosmicznej (ESA) oraz rozwojem działu GIS i Teledetekcji, firma 
ProGea Consulting poszukuje kandydata na stanowisko

3 LAB/OPEGIEKA - specjalista ds. 
Teledetekcji OpeGieKa Elbląg, 
warmińsko-mazurskie

-przygotowywanie analiz teledetekcyjnych,
-fotointerpretacja w oparciu o zobrazowania satelitarne,
-generowanie analiz, raportów i map w oparciu o dane satelitarne.



Remote Sensing and Geographical Information Science 
RS & GIS

Thank you for your attention!!!!

Hope you will select our courses

Beata Hejmanowska

https://home.agh.edu.pl/~galia/

https://home.agh.edu.pl/~galia/
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