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Collision Avoidance Technology for Unmanned Aerial Vehicle
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Abstract
Unmanned aerial vehicles are expected to be utilized for various purposes, and the number of operations is increasing.
On the other hand, the realization of collision avoidance technology with manned aerial vehicles such as helicopter
ambulances is an urgent issue for safe utilization. Against this background, JRC has developed a non-cooperative collision
avoidance system in cooperation with private companies, commissioned and subsidized by the New Energy and Industrial
Technology Development Organization (hereafter NEDO), a National Research and Development Agency. We installed this
system on a single-rotor medium-sized unmanned aerial vehicle, have conducted the world's first autonomous collision
avoidance test using the collision avoidance system, and have successfully avoided a collision with a manned helicopter at a
relative speed of 100 km/h. Furthermore, we have conducted research and development to reduce the size, weight, and
power consumption of the sensor in consideration of mounting it on a small-sized unmanned aerial vehicle, and have
successfully avoided a collision at a relative speed of 200 km/h.
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Medium-sized unmanned aerial vehicle mounted
a sensor
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Fig.2 Appearance of the radio wave sensor (radar) for
medium-sized unmanned aerial vehicles
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Fig.3 Internal structure of the radio wave sensor (radar)
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Fig.4 Flow of the collision avoidance test
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Fig.5 Example of the detection status of a manned
helicopter (threat aerial vehicle)
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Fig.6 Developed radio wave sensor (radar)
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Fig.7 Small-sized unmanned aerial vehicle mounted a
radio wave sensor (radar) that reduced the size and
power consumption
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Fig.8 View of the operation test of a small-sized
unmanned aerial vehicle mounted a radio wave sensor
(radar)
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Fig.9 Log data of the radio wave sensor (radar)
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Fig.10 Image captured by the optical sensor (camera)

at the same time as the acquisition of the log data (Fig.

9) of the radio wave sensor (radar)
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(a) Radar received signal
data
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Fig.11 Example of acquired data on a manned

helicopter flew over the sea using a radio wave sensor
(radar) mounted on a small-sized unmanned aerial

vehicle
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(b) Signal processing result
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Fig.12 Overview of the collision avoidance flight test
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Fig.13 Detection status of the manned helicopter by
radio wave sensor (radar)
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