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Fig.1 Functional block diagram of flight control system
RERGHMEF G IRV AFLATER. (1) WERS
PG RBVN, ERR, IFeK; (2) WIERGHIF N AA
AT EETE , SERME DA R 5 3

2 @it

AR RIER G REE R BT T ARMBREAFF &,
W LACPLDHEATAMNE 2 O Y A TR\ ARG RENE, |
FEVHEAR A T E8XUR ERECE , CPLD i 57 /M E £ R
B DA R P A5 B4 EHAT P, R 2T R
2.1 ARM iz EHL

F &4 PEAS (CPUL/CPU2) £ A € B R /R i Vybrid
OXFRINALFRES , ZAL TR T — MARMYT cortex ASHAZ
Ficortex M4 , WAZ B H R 4351 A 500MHz F1160MHz,

“BIRIEL . Tel.: 010-68746986 E-mail: teddywang_0929@ 126.com
SIFB: ZUO Zongyu , WANG Qiang. A general ARM—based flight control system design for aircrafts [J]. Aeronautical
Science & Technology, 2016,27(04):64—68. Z52F, 8. —FfPEFARMAGER XITsHEHRZIRIT(J]. HIERISFHEAK, 2076,

27(04): 64-68.



FE % —FETARMAYE R ©17 8450 2ok it

65

20MHzH} 4
v
€ B5B20 v epy « UARTO PWM_IN[10:15] - D/A_IN
_ CAN PWM_OUT[0:9] <«—— BUF |(RCENIN
= CPUI (%) HALL HALL_IN[0:1]
« % , BUF «——» Vybrid UART[1:4]
SPI
— GPIO 33V PWM/IO_OUT
24MHzi 4 RST N > sy
B — Hﬁ% IUARTS RSTIC —>  CPLD N
RST N
> PWM_IN[10:15] . RS232 2
4-20mA PWM_OUT[0:9]
g A T CPU2(M) HALL RS232 3
<N » Vybrid UART[1:4] 2957
SPI RS232 4
RS232 0 XCEV UARTO p— <«—>» XCEV —
B2 BHEES
Fig.2 Functional block diagram of hardware configuration
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Fig.3 Functional block diagram of clock system
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Fig.4 Reset voltage and timing analysis
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Fig.8 Software functional block diagram of flight control system
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A General ARM-based Flight Control System Design for Aircrafts
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Abstract: With the development of miniaturization of aerial vehicles, this paper proposed a novel general control sys-
tem design based on ARM for aircrafts, according to the task and functional requirements of a flight control system.
Two ARM computers were adopted to construct a dual-redundant flight control system, and a CPLD was used as an
auxiliary processor for interface control. The hardware configuration improved the operation speed and accuracy, as
well as the reliability of the system in the faulty conditions. To fulfill the requirements of real-time and stability of system
software, an embedded operating system RT-Linux was transplanted. Finally, the results of hardware in loop simula-
tion experimentation were presented to show the effectiveness and reliability of our flight control system design.
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