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Abstract: The finite state machine is adopted to design a method for control instruction detection,
which can guarantee the reliable control of the engine. The characteristics of control instructions, de-
tection requirements and detection method based on finite state machine are introduced. The software
implementation is explained. The testing, verification methods and final results are provided. The ap-
plication of finite state machine is of benefit to the solution of complicated problems in real-time do-
main.
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Fig. 1 Detection process based on finite state machine
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3.1 REM

typedef enum _FSAStatDilnsCap

{
FSA_DIC_IDLE,

signal cleared */
FSA_DIC_WAIT,

for rising edge ¥
FSA_DIC_COUNT,

to validate signal ~ */
FSA_DIC_CAPTURED,

instruction verified */
FSA_DIC_HOLD,

held during execution */

FSA_DIC_TIMEOUT,

timeouts matched */

FSA_DIC_DONE
finished */
}  FSAStatDilnsCap,
32 EERESE

/* S0: IDLE, waiting for

/* S1: WAIT, waiting

/* S2: COUNT, count

/* 83: CAPTURED,

/% S4: HOLD, FSA

/* 85: TIMEOUT,

/* 86: DONE, process

18K 4E % tskEngineSeqCmd iy & A 1+
F, PATABN 7.5 ms, HABHER; HEMAT
{£4 % tskEngineAct, EAEREM, 15T

FEHUT -

void tskEngineSeqCmd (void)

for (;;)
{

TSK_sleep (DIC_PERIOD_TICKS) ;

}  /* End of tskEngineSeqCmd () */

HRMESEER.

SEM_EngineSeqCmd: 1§46 W 4£ 55 72 # B4
RABEREERE, HIGSPITIESRN;

SEM_EngineAct: 84 #4T1EF7E1E 4 AT
A3, FAKRM TS5 EE K (FSALDIC
CAPTURED) R &4 W 2] 5 B ¥ A P17
(FSA_DIC_HOLD) R7;

SEM_SEM_EngineDone: 54 #17/E % A 15
SPITERERR, BERMAESEHRST
(FSA_DIC_HOLD) ik 7 i 2 f5 B #% A 52 B
(FSA_DIC_DONE) R%.

3.3 BERATE

M R B RS B switch iI54], ZEEMM
TSR AT RN, PATAHR SIEH
switch (s_FSADilnsCap)

{

case FSA_DIC_IDLE:
for signal cleared  */

if (DIC_LINE_NOTHING == s_wFSADiThis)

/* 80: IDLE, waiting

{ //No singal

s_FSADilnsCap = FSA_DIC_WAIT; //
Shift to S1

}

break;
case FSA_DIC_WAIT: /* S1: WAIT, waiting
for rising edge */

i (
s_wFSADiThis) I
( DIC_LINE_IGNITE ==
s_wFSADiThis) |l
(  DIC_LINE_CUTOFF ==
s_wFSADiThis) |l
(  DIC_LINE_EXPELEMG ==
s_wFSADiThis))

{ //Certain one and only line set, starts

DIC_LINE_BOOST ==

......

s_FSADiInsCap = FSA_DIC_COUNT;
to S2

//Shift
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}

/I ALL other line states, keep quiet!

break;

case FSA_DIC_COUNT: [*
count to validate signal */

if (s_wFSADiThis == s_wFSADiLast)

{ //Digital line remains the same, counts

S2: COUNT,

s_wFSAStatCnt++;
if (DIC_COUNT == s_wFSAStatCnt)

......

s_FSADilnsCap =
FSA_DIC_CAPTURED; //Shifi to S3
SEM_postBinary ( &SEM_EngineSe -
qCmd) ; //Signal: command captured
}
}
else //Digital line varied, reset FSA to detect
again
{
s_FSADilnsCap = FSA_DIC_WAIT; //
Shift to S1
}
break;
case FSA_DIC_CAPTURED:
instruction verified */
bStat = SEM_pendBinary ( &SEM_EngineAct,
DIC_DECAYED_TICKS) ; //Wait
if (bStat)

{ // Get signal, instruction being carried out

/* S3: CAPTURED,

......

s_FSADilnsCap = FSA_DIC_HOLD; //
Shift to 54

}

else //Instruction decayed, reset FSA

s_FSADilnsCap = FSA_DIC_TIMEOUT;
//Shift to S5

}
break;

case FSA_DIC_HOLD:
during execution */
bStat = SEM_pendBinary (&SEM_EngineDone,
DIC_TIMEQUT_TICKS) ; //Wait
if (bStat)

{ //Get signal, execution finished

/* S4: HOLD, FSA held

s_FSADilnsCap = FSA_DIC_DONE; //
Shift to S6
]

else //Execution timeout, shift to timeout

s_FSADilnsCap = FSA_DIC_TIMEOUT; //Shift to
S5
}
break;
case FSA_DIC_TIMEOUT: /* S5: TIMEOUT,
timeouts matched  */

s_FSADilnsCap = FSA_DIC_IDLE;

break;
case FSA_DIC_DONE: /* S6: DONE, pro-
cess finished */

s wFSADiMask & = ~s_wFSADiNow; //Set
mask to disable THIS instruction

s_FSADilnsCap = FSA_DIC_IDLE; //Shift to
SO

break;

default:

break;
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