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Abstrakt

Detekcia zaujmovych objektov v mestskom prostredi, ako su vozidla a fudia, na druzicovych snimkach s
velmi vysokym rozliSenim, mbze byt klu€ova pre analyzu réznych socioekonomickych javov, vratane
dopravy, monitorovania verejnych zhromazdeni ¢i vojenskych konfliktov. Tieto snimky, ktoré v sicasnosti
dosahuju priestorové rozliSenie az 30 cm, umoziuju prave identifikaciu takychto mensich objektov. Pri
detekcii vozidiel boli aplikované metédy Object-Based Image Analysis a model strojového uéenia Faster R-
CNN s technikami data augmentation. NajlepSie vysledky pomocou OBIA dosiahli F1 skére takmer 74%,
Faster R-CNN dosiahlo F1 skoére na drovni 68,8%. Vysledky negativne ovplyviiuju najma tiene, prekrytie
stromami a vodorovné dopravné znacenie. Detekcia ludi bola rieSena podobnymi metédami a ukazala sa
byt vyrazne naroénejsia, ¢o je spdsobené malou velkostou tychto objektov a ich variabilnou reprezentaciou
v obraze v rdznych prostrediach. Z tohto dévodu bola navrhnutd kombindcia metdd, ktoré zahfhaju
poloprahovanie, analyzu lokalneho maxima ¢i pouzitie lokalnych Statistickych ukazovatelov. Tieto metody
poskytuju jednoduchsi a vypoctovo menej naro€ny pristup, priom umozfuju zvySenie uspesnosti detekcie
o0s6b v urCitych kontextoch, najmda v menej zlozitych a homogénnych oblastiach. V pripade modelu
strojového ucenia bol pouzity algoritmus Faster R-CNN s podporou data augmentation. Vysledky poukazujd,
Ze kombinacia tradi€nych a modernych pristupov spracovania obrazu, méze vyrazne zlepSit schopnost
detekcie zaujmovych objektov na satelitnych snimkach. NajlepSie vysledky pri detekcii oséb pomocou OBIA
dosiahli F1 skére 87,7 %, pomocou Faster R-CNN 54,5 %. Tieto vysledky maji potencial pre praktické
aplikacie v Sirokej Skale oblasti, vratane monitorovania infrastruktary, bezpec&nosti, riadenia dopravy a
analyzy socialnych a ekonomickych trendov. S narastom priestorového rozliSenia druzicovych snimok je
mozné oCakavat rastucu uspesnost CNN pre detekciu oséb.

Abstract

The detection of objects of interest in urban environments, such as vehicles and people, using high-
resolution satellite imagery can be crucial for the analysis of various socio-economic issues, including traffic,
public events, or military conflict monitoring. These images, which currently reach a spatial resolution of 30
cm, facilitate the identification of such small objects. Object-Based Image Analysis methods, the Faster R-
CNN machine learning model, and data augmentation techniques, were applied to address the vehicle
detection problem. The best results using OBIA achieved an F1 score of almost 74%, while the Faster R-
CNN algorithm had an F1 score of 68.8%. Shadows, tree cover, and horizontal road markings, especially,
had a negative impact on the results. Similar methods were used to solve people detection problem. The
small size of these objects and their variable representation in the image, in different environments, made
this to be significantly more challenging. For this reason, a combination of methods, including semi-
thresholding, local maximum analysis, and the use of local statistical indicators was proposed. These
methods provide a simpler and less computationally demanding approach, while allowing for increased
success in person detection in certain contexts, especially in less complex and homogeneous areas. In the
case of the machine learning model, the Faster R-CNN algorithm with data augmentation was used. The
results show that the combination of traditional and modern image processing approaches can significantly
improve the ability to detect objects of interest in satellite images. The best results in people detection using
OBIA achieved an F1 score of 87.7%, while using Faster R-CNN 54.5%. These results have the potential for
practical applications in a wide range of areas, including infrastructure monitoring, security, traffic
management, and analysis of social and economic trends. With the increase in the spatial resolution of
satellite images, the increasing success of CNN for people detection can be expected.
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