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Abstract ;: Aiming at the problems of the existence of fade area, inflexibility and low precision of fixed po-
sition laser measurement method and not adapting to GPS-denied environment of multi-rotors unmanned
aerial vehicle (UAV ) based method, a new method for indoor coal reserves estimation based on UAV au-
tonomous flight with vision localization is proposed during the research of coal reserves estimation in large
indoor coal works. Full coverage imaging of coal stockpile is completed by combining path planning and
obstacle avoidance with visual odometry which fuses visual information in five directions. Then the three-
dimensional reconstruction of coal stockpile could be obtained by using structure from motion (SfM)
method for coal reserves estimation. The experimental results show that our method can achieve good lo-
calization precision and the estimated coal reserves based on mapping is close to the actual value, which
verifies feasibility and effectiveness of our method.
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Fig. 1 Application chart of UAV autonomous flight indoors
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Fig. 2 Chart of UAV coal reserves estimation method
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Fig. 3 Picture of actual indoor coal yard
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Fig. 4 System design of UAV autonomous flight indoors for coal reserves estimation
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Fig. 5 Localization result of UAV flight indoors in

closed coal shed
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Tab.1 Experimental parameters setting
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Fig. 6 3D reconstruction result of coal stockpile in

closed coal shed
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Tab. 2 Experimental results of localization and

mapping in closed coal shed
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Fig. 7 Experimental results of UAV localization and

mapping in open coal shed
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Tab. 3 Experimental result of localization and mapping in

open coal shed
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