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Identification Set=<Name, ID>

Fundamental Attributes Set=<

Function,/ * e.g image sensing, temperature sensing % /
Type,/ * e.g atomic, composite /
State,/ * e.g ready, busy, unavailable */
Device(s) ,/ * e.g camera, lemerature sensor * /
Parameters Set,
—width parameters,/ * e.g breadth,resolution ratio * /
—depth parameters,/ * e.g range, distance, length * /
—precision parameters,/ # e.g perception accuracy * /
—frequency parameters,/e.g frame rate,speed * /
Capability Interface/ * e.g open,close,set * />.
Influence Factor=<
System Factors,/ * e.g energy, speed, load * /
Environmental Factors/ * e.g temperature, light, time, position,
height, climate/ * >
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UAYV payload virtualization based on the unified
driving and capability abstraction

LI Xiaojuan, ZHOU Xingshe, ZHANG Yu, YAO Yuan, YANG Gang

(School of Computer Science, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; As UAV and swarms applications continue to deepen and become increasingly widespread, UAV
payloads have characteristics such as diverse types, heterogeneous forms, and complex interfaces. At the same
time, it is required that the system can quickly access and efficiently manage payloads. In order to decouple the
close relationship between the payloads and the system platforms, and expand the compatibility with heterogeneous
payloads, a novel payload device virtualization method is proposed. Firstly, a layered driver model is proposed to
decouple the device hardware and device driver, standardize the payload access process, and the driver model is

implemented by using the software and hardware. Secondly, a payload abstraction based on "

capability " is
proposed to decouple load application and device. Finally, specific examples for the verification of the virtualization
method are implemented. The present UAV payload virtualization method can not only achieve software and hard-
ware decoupling, but also enhance the compatibility and scalability of system, improving the efficiency of unified

payload management.

Keywords: UAV payload; virtualization; access control; capability; unified driver model

SIBE. Fueth, X, KU, ¥ B—HH SR MRXG N EANRGTER N T ERELA[T]. BT W AZFFR,
2024,42(3) : 406-416
LI Xiaojuan, ZHOU Xingshe, ZHANG Yu, et al. UAV payload virtualization based on the unified driving and capability
abstraction/ J |. Journal of Northwestern Polytechnical University, 2024, 42(3) : 406-416 (in Chinese)

© 2024 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License ( hitp ://creativecommons.org/ licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium , provided the original work is properly cited.





