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Onboard Active Vision Based Hovering Control
for Quadcopter in Indoor Environments
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(Abstract)

In this paper, we describe the design and performance of UAV system toward
compact and fully autonomous quadrotors, where they can complete logistics
application, rescue work, inspection tour and remote sensing without external
assistance systems like ground station computers, high-performance wireless
communication devices or motion capture system.

we propose high-speed hovering flyght height control method based on state
feedback control with image information from active camera and multirate observer
because we can get image of the information only every 30ms. Finally, we show the
advantages of proposed method by simulations and experiments.
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Fig.1. Structure of system and environment.
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Fig. 2 Feature point extraction algorithms.
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Fig. 3 Process of feature image processing.
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Fig. 4. Camera system with
two-axis gimbal.
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Fig. 5. Coordinate position of mounted camera
and quadcopter.
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Table 1. Basic Specification
Quadcopter total weight 400g
Quadcopter length(max) 320mm
Flight duration 10min
Power supply 24W
Consumption power 1.5W

(@many red feature points  (b)few red feature points

Fig. 7. Captured images in the environment.

Table 2. Repeatability Performance

: Many Few
fNece> d‘gg?ﬁl Feature Feature
Points Points
se,=1 0.0% 96.7% 85.2%
sep=1 0.0% 25.6% 4.8%
Success
number 0 9 4
Trials 10 10 10
Success 0.0% 90.0% 40.0%
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