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A Study on Verify of UAV Flight Control Software Simulated

Flight using Model-Based Development and X-Plane simulator
Dong-in Han*, Young-sik Kim*, Chang-yong Lee*, Dae-woo Lee* and Kyeum-rae Cho**

Department of Aerospace Engineering, Pusan National University* ' **

ABSTRACT

This paper shows the design of operational flight program(OFP) using model-based
design(MBD) method which is used in various engineering fields to reduce time and flight
risks for development. The verification of OFP for DO-178C guidelines carry out by a
model advisor function of simulink. The flight control logic on simulink is converted into
C-language by auto code generation tool from, then it is implemented on 32bit digital
signal processor(DSP). The verifications of flight control algorithm on various weather
conditions are performed by the HILS system with Flight simulator program, X-plane.
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Fig. 1. The DO-178C tools supplement

< Main Hardware Interrupt >

Timer 50Hz

IRON

028)( Hardware Guidance & Control

Interrupt

GPs Receiver /'

< Guidance Algorithm>

WP_LOS RATE

Guidance SAS PWM Generator

Fig. 2. Autopilot model based on hardware
interrupts using simulink
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Fig. 3. Sub-systems(left) and circular
turn flight logic block (right)
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< X-plane PC >

Table 2. Weather parameters on X-Plane

o X-Plane Whether Set Value
1 Poiemel Wind Direction (deg) 0
zs't”‘“’ Wind Speed (ki) 16
Block Shear Direction (deg) 0
Shear Speed (kt) 4
@ Turbulence (level) 3

Flight Data
Analysis

Fig. 6. Configuration of flight simulation

Table 1. Variables of UAV status from X-Plane

Status Variables

Times

Velocity Mach, Air Speed

Flight Control | Aileron, Elevator, Throttle, Rudder
Angular .

Velocity 3-Axis

Attitude Roll, Pitch, Heading

Air Data AOA, Side-slip, Paths

Position Longitude, Latitude, Altitude
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flight path results (a)clear condition,
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Table 3. Weather parameters (Random)

Weather Set Ca1$e Cazse C%se Ca:lse Casse
Wwind Dir.(deg) 196 | 219 181 336 | 295
Wind Speed(kt) 13 8 10 15 5
Shear Dir.(deg) | 120 136 96 22 83
Shear Speed(kt) 5 2 0 9 5
Turbulence(level) 2 1 1 1 1

Weather Set Ceése Ce;se Casse C%se C?Ose
Wind Dir.(deg) | 333 92 84 277 190
Wind Speed(kt) 19 10 10 4 2
Shear Dir.(deg) 51 96 38 146 126
Shear Speed(kt) 1 3 6 3 5
Turbulence(level) 2 2 1 1 1

Fig. 9. 4-Waypoint autopilot simulation
: overlap-path for 10 cases with
wind disturbance
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Fig. 10. 4-Waypoint autopilot simulation
for 10 cases with wind disturbance
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