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Development of UAV Flight Control Software

using Model-Based Development(MBD) Technology
Jungho Moon*, Sungsik Shin*, Seungkie Choi*, Shinje Cho* and Eunjung Rho*

ABSTRACT

This paper describes the Model-Based Development(MBD) process behind the flight
control software of a close-range unmanned aerial vehicle(KUS-9). An integrated
development environment was created using a commercial toolMATLAB Simulink®),
which was utilized to design models for linear/nonlinear simulation, flight control
law, operational logic and HILS(Hardware In the Loop Simulation) system. Software
requirements were validated through flight simulations and peer reviews during the
design process, whereas the models were verified through the application of a
DO-178B verification tool. The integrity of automatically generated C code was verified
by using a separate S/W testing tool. The finished software product was embedded
on two different types of hardware and real-time operating system(uC/OS-II,
VxWorks) to perform HILS and flight tests. The key findings of this study are that
MBD Technology enables the development of a reusable and an extensible software
product and auto-code generation technology allows the production of a highly
reliable flight control software under a compressed time schedule.
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Fig. 2. Onboard system of KUS-9 UAV
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Table 1. Comparison of automatic code
generator[4]

Properties | RTW-EC [Target Link KCG
Simulink A . Low-
Support High Medium Medium
User— A ) .

Friendiiness Medium High Medium

Customization ) Medium-
Options High High Low

Standard Low- Low— Hiah

compliance Medium Medium o
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Table 2. Matric of generated code

; Recom RTW- | Target
Metric [efo%al| "Ec | Link. | KCG
Cyclomatic _
Complexity 2-15 11 19 20
Maximum
nested _
control 1-5 3 2 1
structures
Estimated
static path | 4-250 57 34992 1E+05
count
Halstead's
program - 11,12 18,55 19,99
difficulty
Executable
lines 1-70 45 77 144
1) Recommended metric value from "A comparison
between handwritten and automatic generation of
C code from SDL using static analysis
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Table 3. Application of MBD technology

UAV KUS-9X KUS-9
Configuration ﬁ’
Processor Intel MPC
RTOS uC/OS-II VxWorks
Basic controller | Vision-based
Flight test Fault redundant | auto recovery
controller controller
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