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The focus of the thesis is to develop navigation and perception system for small UAVs using low cost inertial and vision sensors, for situations where external positioning information such as GPS losses or totally unavailable in the isolated environments such as valleys, tunnels, mines or indoor areas. Two important areas related to the robot navigation and perception are considered: (1) vision and inertial based navigation system using low cost cameras and inertial sensors in GPS denied situations and (2) Interpretation of the environment simultaneously.
A robot’s poses are estimated by visual odometry (VO), which estimates the ego-motion by detecting, tracking and matching the features from a sequence of images and/or point cloud. Due to uncertainties and ambiguities in features and 3D point, outliers add noise in estimated egomotion. Visual odometry estimates the relative position of robot, therefore, in order to compute the current position with respect to the starting point, needs to concatenate the egomotion estimated by all previous frames, therefore drift accumulates. Inertial sensor measurements are fused with visual odometry (VO) to improve accuracy and restrict drifts. A 3D spatial Map is generated using these poses estimated and optimized by visual odometry (VO) and back-end library, respectively.
Perception is important for a robot to interact with the complex environment and operate in it safely. The aim is to extract semantic information from 3D map, to develop object or semantic map. Semantic mapping is a process of labeling or tagging the entities in the environment, for example objects, other coarse classes and/or regions in the map, which should be meaningful for the humans and other robots. The spatial map is semantically divided, and partial map is segmented. The features are extracted from each segment, and labels are assigned to the objects and classes in the segment by the classifier.



Inertial and Vision based Navigation and Perception for small UAVs / Din, Ahmad. - STAMPA. - (2013).
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				Abstract

				The focus of the thesis is to develop navigation and perception system for small UAVs using low cost inertial and vision sensors, for situations where external positioning information such as GPS losses or totally unavailable in the isolated environments such as valleys, tunnels, mines or indoor areas. Two important areas related to the robot navigation and perception are considered: (1) vision and inertial based navigation system using low cost cameras and inertial sensors in GPS denied situations and (2) Interpretation of the environment simultaneously.
A robot’s poses are estimated by visual odometry (VO), which estimates the ego-motion by detecting, tracking and matching the features from a sequence of images and/or point cloud. Due to uncertainties and ambiguities in features and 3D point, outliers add noise in estimated egomotion. Visual odometry estimates the relative position of robot, therefore, in order to compute the current position with respect to the starting point, needs to concatenate the egomotion estimated by all previous frames, therefore drift accumulates. Inertial sensor measurements are fused with visual odometry (VO) to improve accuracy and restrict drifts. A 3D spatial Map is generated using these poses estimated and optimized by visual odometry (VO) and back-end library, respectively.
Perception is important for a robot to interact with the complex environment and operate in it safely. The aim is to extract semantic information from 3D map, to develop object or semantic map. Semantic mapping is a process of labeling or tagging the entities in the environment, for example objects, other coarse classes and/or regions in the map, which should be meaningful for the humans and other robots. The spatial map is semantically divided, and partial map is segmented. The features are extracted from each segment, and labels are assigned to the objects and classes in the segment by the classifier.
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					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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