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ABSTRACT

The operational flight program(OFP) which has the functions of I/O processing with
avionics , flight control logic calculation, fault diagnosis and redundancy mode is
embedded in the flight control computer of Smart UAV. The OFP was developed in the
environment of PowerPC 755 processor and VxWorks 5.5 real-time operating system. The
OFP consists of memory access module, device I/O signal processing module and flight
control logic module, and each module was designed to hierarchical structure. Memory
access and signal processing modules were verified from bench test, and flight control

logic module was verified from hardware-in-the-loop simulation(HILS) test,
and flight

integration test, tethered test

test. This

ground

describes  development

paper

environment, software structure, verification and management method of the OFP.
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Fig. 1. KARI Smart UAV flight configuration
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Fig. 2. Flight control computer of Smart UAV

Table 1. Specifications of flight control

computer

ltems
Redundancy

Specifications
1-LRU, 2-Channel
Processor PowerPC 755
/O Controller(IOC) TI-2407

Processor/lOC Interface | Dual-ported RAM

Internal Bus PCl 33MHz
Memory Flash(8MB), SDRAM(128MB)
CPU RS-232 x 1, Ethernet x 1
ARINC-429 9Tx/18Rx
" ADIO# RS-422 x 1(CCDL), RS-232 x 3
ADIOH? RS-422/485 9Tx/11Rx, RS-231 x 1
Analog input x 11/output x 2
ADIO#3 Discrete input x 15/output x 23
Dimensions
(H x W x D, mm) 155.2 x 361.4 x 306.0
Weight (kg) 10.6

Power dissipation (W) |Up to 100 max.
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Table 2. File list of memory access module
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Table 3. File list of 1/O processing module

nplH F27|s
ADC, RALT, ICDT /&3 Xz
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-1 o = | = —
DevCeace | zejjzalse/sasl 287l vy
DevDgnsc | EHMAM ¢/ Mzl & 0|53 #2
A A 2 (EEC, A2 ZA[, PLA, ADCY) &
DevEngC | | "o/ #al, PLA 23
Ebx| RH| DEFAICH
=] o O - -
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Fig. 6. Function structure of I/O module
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WDT: Watch Dog Timer
Fig. 7. Fault diagnosis and redundancy

PQ: Physical Quantity
CMD: Command
RPQ: Reference Physical Quantity
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Fig. 13. OFP test and evaluation process
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