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Abstract For the testing and maintenance training concerning a certain type of missile equipment, this paper proposes an overall scheme
for a hardware—in—the—loop simulation, designs a hardware—in—the—loop simulation adapter based on C8051F040 MCU, and presents the
hardware structure and software flowchart of the adapter, including the signal acquisition and serial port communication. A testing and
maintenance operation process model is also built based on the extended Petri net, and is implemented by using virtual reality technology.
The software structure and the detailed flowchart of the process model are given, for the virtual testing and maintenance environment. As a
part of the testing and maintenance simulation training system, in the design of the hardware—in—the—loop simulation, the testing and
maintenance object is added to the virtual testing and maintenance environment to improve the fidelity of the simulation training system
and to solve the practical training problems at the same time.
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Fig. 2 Connections between adapter and peripheral equipment

2.1
’10 ’

30 2010,28(11)

,01

22

3 ’

2



] lemik &
-
(Articles) W
UARTO .SPT UARTI 4.6.20, 3 , ;
3) o
C8051F040 > °
Wik 4) R
EApin T . .
s Petri
3.1 Petri
Petri s
3.1.1 Petri
Petri Petri
A Bl
JRETUART, N=<P,T,l1,0,M,,D,E>
Wﬁ”fm’* P={p1,pa -+ sl (m=IP) ( )
, ;0 t ,
s M, Petri ;
YT A, E=levean e ’ ’
SERU R Petri  (PN) ei=1, 2, -, n) M
PN R T={t,, t,, ==+, t,}(n=IT) (
) 3’ ) o PetI'l
T.D s Petri R
3 T
Fig. 3 Host computer software flowchart of the adapter T=Tp. Tow Tosn T
s 3 Lo ,
3 5 ;Titem )
’ ;Twik'h )
;Tevem
. [2]O « »
1) o 13)
’ 5 D={d1 5 dz, °, dn} 5 d](]=1 5 2,
; , 1) ’ ) o d; 4
( ) o
o 3.1.2
2) o 4.
2010,28(11) 31
4@7



J‘CM K

SYAEX,

9’ 9’ (
. . ) ( . )

Fig. 4 Maintenance subtask flowchart of

the guiding device condenser

S Petri
15,

1) ,

Petri

“«pr «1” i
2) u(i=1, 2, =, n) ,

3) ’

5) o
6) ) 1)"'5) )

3.2

32 2010,28(11)

—

B R 1

PR AR

TR K
SRFE T
ik

A

Sl F A1 4
B 4

PRAE AR (4
TR

Fig. 5 Simulation flowchart of the testing and
maintenance process
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