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Abstract This paper develops a neural network (NN) attitude controller for real-time unmanned aerial 

ve- hicle (UAV) control implementation. UAV path plan- ning is achieved by position trajectory-

tracking which is necessitated by the action of the lower-level attitude controller. Thus accurate attitude 

trajectory-tracking is indispensable for UAV path planning. Sensory data from UAV onboard sensors 

is continuously processed by the onboard UAV flight controller in order to up- date UAV position and 

orientation. IMU sensors may provide attitude information, while the GPS provides the UAV position. 

An onboard control algorithm utilise these sensory information for UAV guidance and con- trol. In this 

paper, focus is made on the development of the lower level attitude controller for UAV applications. The 

control of UAV attitude is key to all successful UAV applications. A PID and a neural network controller 

are developed for attitude control. The PID controller was used for bench marking as well as to 

facilitate the de- velopment of the neural network controller. The per- formances of the respective 

controllers are investigated on a UAV test platform. The main challenge for the NN controller 

development is training data collection and preparation for effective attitude control. Further- more the 

low computational power in most open source micro-controller units (MCUs) poses a major limita- tion. 
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I. Introduction 

Unmanned aerial vehicles (UAVs) are found in a wide range of applications. These include survey 

and map- ping, transportation, environmental monitoring, disas- ter relief, industrial monitoring, traffic 

monitoring, bor- der surveillance as well as military services such as air defence early warning, battlefield 

surveillance, target lo- calisation and tracking, and military strikes [1–3]. The rapid adoption of UAV 

systems has bee due to advance- ment in computing, sensing, and control [4, 4–6]. UAVs serves as a 

platform on which many, such as the afore- mentioned, applications can be  implemented.  It  acts as a 

carrier vehicle for applications payloads. Various payload sensors are attached onboard UAVs for vari- ous 

application, object detection is discussed in [7, 8], onboard cameras are used for vision. Various cameras 

such as multispectral and hyperspectral cameras can be attached to UAV systems for precision 

agriculture. High quality images could be captured in order to ex- tract vegetation indices to enable farmers 

to monitor crop variability, stress conditions, as well as diseases and pests [9]. UAV applications in 

transportation is dis- cussed in [10], transportation of medical supplies, blood specimens, vaccines, as well 

as blood transfusions using UAVs was discussed. In all UAV applications the suc- cess of the mission 

relies on successful UAV control. Furthermore the attachment of payloads increase UAV dynamics leading 

to more demands on the UAV control. The control of UAV includes position and attitude con- 
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