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Abstract.  In the last decade, more and more aerial 
robotics researchers show interests in developing au-
tonomy features for drones to solve problems in differ-
ent areas. But the development of autonomy features is 
complex and labor intensive. Accordingly, model-based 
design and simulation-based verification is becoming an 
industry standard in development of autonomous air-
borne systems. This we call modelling and simulation-
based development. However, commercial model-based 
design and simulation tools and supporting testing envi-
ronments require a considerable amount of investment. 
In oder to provide a more economic and efficient solu-
tion, this paper investigates a pipeline for modeling and 
simulation-based development of autonomy features for 
drones using open source software and hardware stacks. 
In this context, a generic drone architecture is being 
designed based on open source hardware platforms, 
namely CC3D and Raspberry Pi. In the software stack, 
LibrePilot, an open source software suite to control mul-
ticopters is extended to support the designed architec-
ture. The design of the autonomy features is developed 
using the model-based design in Scilab/Xcos. Xcos Re-
useable and Customizable Code Generator is utilized for 
automatic code generation. The software stack will also 
include a generic plant model. The workflow starts from 
autonomy feature modeling and ends with flight testing 
through Model-in-the-Loop (MiL) testing, Software-in-the-
Loop (SiL) testing, target deployment, Hardware-in-the-
Loop (HiL) testing. The approach is demonstrated with a 
simple case study about an autonomous landing feature. 

Introduction 
Overview 

Figure 1. General autonomy architecture for UAS 
(Adapted from [15]). 
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Modeling and simulation-based  
development 

Figure 2. Modeling and simulation based development. 

1 Autonomy Feature 
Development Pipeline 

1.1 Architecture 

Figure 3. Testbed architecture. 
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1.2 Open source software and hardware 
stacks 

Scilab/Xcos

LibrePilot

Figure 4. Elements of LibrePilot (adapted from [6]). 

Raspberry Pi Integration.
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self.objMan.AttitudeState.metadata.telemetry
Update-
Mode=UAVMetaDataObject.UpdateMode.PERIOD
IC 

self.objMan.AttitudeState.metadata.telemetry
UpdatePeriod.value=50 

self.objMan.AttitudeState.metadata.updated() 
... 
Yaw=self.objMan.AttitudeState.Yaw.value 
Pitch=self.objMan.AttitudeState.Pitch.value 
Roll=self.objMan.AttitudeState.Roll.value 

2 Demonstration 

2.1 Workflow 

Figure 6. Demonstration workflow. 

Figure 5. Hardware connection diagram. 
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2.2 Model in-the-loop testing 

Figure 7. MiL simulation. 

Figure 8. MiL simulation result. 

2.3 Software in-the-loop testing 

2.4 Hardware in-the-loop testing 

Figure 9. HiL simulation process. 

Figure 10. Target execution logic. 
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2.5 Flight testing 

Figure 11. Flight testing. 

3 Conclusion 
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