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Abstract: Small UAVs are widely used in mapping, inspection, agricultural monitoring, disaster investigation,
and low-altitude transport. Positioning is an important basis for safe flight and task execution. GNSS can provide
absolute position information with a simple system structure and relatively low cost, but it is easily affected by
signal blockage, multipath effects, and environmental interference. INS can continuously estimate the velocity,
attitude, and displacement of a UAV through accelerometers and gyroscopes. It does not depend on external
signals, but its errors accumulate during integration. GNSS or INS alone is difficult to meet the positioning needs
of small UAVs in complex environments, especially in terms of continuity, real-time response, and stability.
GNSS-INS integrated positioning can use the complementary features of the two technologies. GNSS can correct
the long-term drift of INS, while INS can maintain positioning continuity when GNSS signals are briefly
interrupted. This paper uses a non-empirical approach to analyze GNSS positioning principles, INS positioning
principles, their complementary characteristics, integration methods, and technical limitations. The analysis
shows that GNSS-INS integrated positioning is theoretically feasible for small UAVs, but its performance is

affected by sensor accuracy, computing capability, time synchronization, signal environment, and fusion
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algorithm design.
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