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Abstract: As a new cognitive space of the earth and an important national security space, near space has gradually
attracted the attention in the world. Launch scheme of balloon-borne unmanned aerial vehicle(UAV) could make the
UAV reach the desired height quickly, and reduce the fuel consumption caused by flying through the dense atmosphere
of troposphere. Thus, it has attracted widespread attention and is becoming an important way for UAV’s take-off. The
balloon-launch take-off mode puts forward higher requirements to the control technologies of high-altitude balloons and
balloon-borne UAVs. The high-altitude and low-density flight environment makes the low speed flight of the UAV have
obvious aerodynamic characteristics of low Reynolds number. The wind disturbance that changes sharply with the height
increases the difficulty for the balloon-borne platform to stay in the fixed area. The rotating motion of the balloon-borne
platform during the rising process bring huge influence on the control of the launch conditions. The judgement of the launch
time and the pull up control pose new challenges to the flexible unmanned aerial vehicle with large wingspan. In this paper,
the key control technologies and the research status of the balloon-borne UAV in near space are summarized, and the future
applications are also prospected.
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Table 1 Flight tests of balloon-launched UAV

sk Mt Ex REEE KL 5L
2007 Italian 20.2km FTB-1 Castore Slender winged aircraft
2014 USA 54.9km LDSD Butterfly aircraft
2015 Japan 30.5km NWM/LBM Slender winged aircraft
2017 USA 6.0km WHAATRR glider Glider
2017 Spanish 25km Bloostar balloon rocket Three-stage rocket
2018 China 10/20 km D18 Series Blended wing body
2019 USA 30.0km HiDRON UAV Large wingspan
2022 USA 31.39km  STV-2 reentry capsule Butterfly aircraft
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Table 2 The trim comparison of elastic and rigid
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