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Today, Unmanned Aer�al Veh�cle (UAV) appl�cat�ons are rap�dly evolv�ng, �ncreas�ng the
need for v�s�on-based local�zat�on methods w�thout GNSS. Th�s study a�ms to enhance the
accuracy of UAV geograph�c coord�nates �nGNSS-den�ed env�ronments by �mprov�ng V�sual
Inert�al Odometry (VIO) and SLAM techn�ques, w�th results observed �n s�mulat�on
env�ronments and popular datasets. Our solut�on �s spec�f�cally des�gned for long-range and
h�gh-alt�tude f�xed- w�ng UAV platforms.

Among the VIO and SLAM techn�ques, three prom�nent approaches ORB-SLAM3 [0], VINS-
Fus�on [1], and MSCKF [2] offer advantages su�table for GNSS-den�ed pos�t�on�ng strateg�es.
These methods are planned to be ut�l�zed and further developed �n our study.

In the Gazebo s�mulat�on env�ronment, three d�fferent outdoor datasets named RECT300,
LINE700, and CIRCLE1200 were created, correspond�ng to fl�ghts conducted at alt�tudes of
300, 700, and 1200 meters, respect�vely. The VINS-Fus�on s�mulat�on fl�ght was tested us�ng
the RECT300 fl�ght pattern. The fl�ght pattern �s shown �n the �mages below.

F�gure 1: VINS-Fus�on, RECT300 fl�ght result F�gure 2: Gazebo s�mulat�on & fl�ght pattern
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