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Real-time on-line state monitoring of an engine
based on DSP/BIOS

SHI Xian-wang
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: The embedded real-time monitoring in the working process of an engine is a key tech-
nology. The real-time on-line state monitoring difficulties encountered in software design, software
architecture, task design and functions of key modules are introduced. An approach based on embed-
ded real-time operation system and its implementation with DSP/BIOS are presented. The relevant so-
lutions have been verified and proved thoroughly. They have played a key role in practical applica-
tions.
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Fig. 1 Diagram of data acquisition assembly
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Fig. 2 Task flow chart of real-time on-line

state monitoring process

#1 ZHHEER
Tab. 1 List of binary semaphores
F5 RS REH b 2357 ;7 Fi& kA

1 SEM_DaqEx SWI_XIntADS TSK_DaqEx b8 ADC HiERE 10 ms
2 SEM_DataPak TSK_DaqEx TSK_DataPak FERITHSETR 10 ms
3 SEM_TxData TSK_DataPak TSK_TxData RRRRB WA 1 100 ms
4 SEM_TxData2 TSK_DataPak TSK_TxData BRERE YRR 2 100 ms
5 ' SEM_TxData3 TSK_DataPak TSK_TxData REREWEHIE 3 100 ms
6 SEM_TxCmdEcho  TSK_DataPak TSK_TxCmdEcho R HIBE 100 ms
7 SEM_CutoffiDirect ~ TSK_DataPak  TSK_EngineSeqCmd  Z%#ERKH1E4
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Fig. 3 Flow chart of data acquisition and processing

for extended ADC module
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Fig. 4 Flow chart of data acquisition and processing
for on~chip ADC module
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Fig. 5 Flow chart of fuel consumption calculation and
data package assembly
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/* Internal function prototypes.  */
static void adcLibInit (void) ;
static  BOOL  adcloControl (
*IpDevice, UINT16 nCommand,

int nParaml, int nParam2) ;
adcCopyResults (  ADC_DEVICE
*IpDevice, UINT16 *1pBuf, int nWords) ;

ADC_DEVICE

static int

#f _ADC_INITIALIZE_ISR_AUTO_

void adcalsr (void) ;

static interrupt void adcalsr_nonBIOS (veid) ;
#endif

/* Global function prototypes. */
BOOL adcOpen (UINT16 nID, UINT16 nAcqPres,
UINT16 nClkPres, BOOL bIntMode) ;

int adcSetChannels ( UINT16 nID, UINT16
nChannels, const UINT16 *lpInputs, UINT16
nBufSize) ;

BOOL adcStart (UINT16 nID, BOOL bOneShot) ;
BOOL adcStop (UINT16 nID) ;

BOOL adcPowerDown (UINT16 nID) ;

void adcClose (UINT16 nID) ;

int adcRead ( UINT16 nID, UINT16 *IlpBuf, int
nWords) ;

void adeclsr (UINT16 nID) ;

#ifdef _ADC_SUPPORT_IRQ_HOOK _
BOOL adcSetHook (UINT16 nID, void (*intHook)
(int) , int nParam) ;
#endif
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