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A 2.5D SLAM-aided Navigation Research for Indoor Flight of UAVs and Flight Tests
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ABSTRACT

The indoor flight of UAVs uses a GPS-aided navigation filter that combines a GPS and an inertial measurement sensor.
This technology can maintain the constant error boundary without the accumulation of the error because it corrects the
inertial measurements by using GPS information. In this paper, we propose a 2.5D simultaneous localization and
mapping(SLAM)-aided navigation filter by using 2D light detection and ranging (LiDAR, relative horizontal distance)
and 1D LiDAR (relative vertical distance). Also, it is verified and validated by performing flight tests. SLAM algorithm
is adopted the Hector SLAM: it is the open package of robot operating system (ROS) that is used the 2D LiDAR scan
matching. Also, we added the feature that can mapping in the direction of the altitude. Furthermore, we developed the
SLAM-aided navigation filter by replacing the GPS measurement to 2.5D SLAM consisting of the three-dimensional
position and heading. All software is implemented by onboard embedded computer and verified by flight tests.
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Fig. 1. System architecture of the ROS-enabled onboard computer based on Odroid XU3
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Fig. 2. Flow chart of the SLAM-aided inertial navigation
algorithm
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Size Diameter: 0.6 [m], Height: 0.5 [m]

Empty weight: 2.5 [kg] (with batt. and FCC system)

Weight Takeoff Gross Weight: 4.0 [kg] (with payload)
Powerplant DYS D4215-21 650KV (2.0 [kg] per 1 ea)
Duration Max. 10 [min] (Batt. - 6500mAh, 22.2V, 40C)

Gumstix Verdex pro XL6P COM (600MHz, 128Mb)
PWM generation board, Altitude Sensor (1D LIDAR)
Flight Control Ublox LEA-6H Small Custom board
System Odroid XU3-based ROS enabled SLAM-aided Navigation
Microstrain 3DM-GX3-25, GPS-aided Navigation
2.4GHz Wi-Fi Access Point Network

Odroid XU3 (ROS-enabled,)

8) r:goﬁzgr (Samsung Exynos5422 Cortex™-A15 2.0Ghz quad core and
P Cortex™-A7 quad core CPUSs)
Attitude, Altitude, Heading, Speed hold/command
Autonomy Waypoint/Path following/Hovering

Automatic Takeoff/Landing
Fig. 3. System specification of the UAV for indoor flight
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Fig. 4. Integrated system architecture for indoor UAV
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Fig. 6. (a) Two-dimensional trajectory, (b) 2.5D mapping
result, (c) 2D mapping result with the trajectory
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