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for correct data analysis. To this end, MilliDrone post-processes

the data to facilitate a software-level synchronization by carefully

considering the start and end times for each system and using the

difference to offset the data. Still, the sampling rates between the

systems may not match, and some may capture samples at irregular

intervals (e.g., the transceiver has 25 fps, but the depth imager has

only 6 fps). To overcome these challenges, we use a combination of

interpolation and decimation to match rates across systems; in prac-

tice, median decimation and piecewise cubic interpolation methods

yield good results. We collected datasets across 4 outdoor environ-

ments, and Figure 1(b) shows the depth, greyscale, and mmWave

reflection profiles from two poses in one environment. The reflection

data also shows that the outdoor mmWave signals are highly sparse.

In the future, we plan to collect datasets from multiple, large-scale

outdoor environments. Still, we may not be able to gather data from

every nook and cranny of an environment due to the Drone’s limited

battery and area inaccessibility. We propose to explore a machine-

learning model that exploits the correlation between visual data

and mmWave reflections (similar to [2, 3]) to predict the outdoor

propagations characteristics from any viewpoint, even if the Drone

has not measured them. In addition, we plan to extend the Drone’s

field of view to 360◦ by mounting multiple mmWave transceivers and

RGB-D cameras. Besides, we will investigate methods to calibrate

the dataset by modeling Drone’s vibration and removing potential

spiking noise due to abrupt flight pattern change (for example, under

a gust of wind).
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