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the controller’ sparaneters, even if the restraints are out of Imits

KeyW ords A daptive control Constraint conditions A ircraft engines Test rig

ADAPTIVE PRED ICTIVE PI CONTROL BASED
ON NEURAL NETWORKS

FOR EL ECTROHYDRAUL IC FORCE SERVO S STEM

HeYubin, Yan Guirong, Zhang Zhidong, Xu Jianxue
(TheN ational Key L aboratory of M echanical Structural Strength and V ibration,
Xi'an Jiaotong U niversity, Xi'an 710049)

ABSTRACT A n adaptive predictive Pl controllor based on neural networks for
electrohydraulic servo systan ispresentedw ith regect to its complex nonlinearities and un-
certainties Themethod can be realized by a parallel structurew hich is composed of a real-
time controller for real- time control operation, apredictive controller for regulation of con-
trol paraneters and a supervising mechanisn to detem ine w hether or-not the realtime con-
troller is replaced by the predictive controller according to thevariations'of control perfor-
mance Thus, the real- time controller can be adjusted-indegpendently of /the real operation
of the controlled systam by introducing neural networks-as predictive model and predictive
ocontroller. It avoids the difficulty of the real- /time control-in control methods based on neu-
ral networks, thusmakes the on- -line learning control of complex ‘systam s possible The
learning ability of neural networks enablesthe predictive model to be modified on- line to
simulate the behavior-of the controlled systam, and makes the predictive controller ad-
justable adaptively to variation of the-system dynam ical properties Simulation results damon-
strates its satisfactory control performance and it has been applied to a electrohydraulic servo
structural testing system w'ith ‘success

KeyW ords Electrohydraulic Servo systans N eutral networks A daptive control

BIASESTMATION RESEARCH OF FAULTDETECTION

INL IQUID ROCKET ENGINE

HuangM inchao and Chen Qizhi
(D et o Aerogpace Technology, N ational University of D e ense Technology, Changsha 410073)

ABSTRACT Two accumulative error indices are defined as the discernment sig-
nals of the fault detection in a liquid propellant rocket engine T he biases of the fault detec-
tion are selected by w ay of the interval estimationsof the discernrment signals, and the opera-
tion conditionsof the rocket engine aremonitored on the basisof the biases derived from the
interval estmations M oreover, themaximum optimal questionsof the fault ilation thresh-
olds are considered w ith the aid of the probability density function for the discernment sig-
nals of thefault iolation The data analysisof the test firingsin a large turbo- pump fed lig-
uid rocket engine demostrates that the estimation techniques of confidence interval can im-
prove fault detection time compared to the current engine redlinemonitoring systan. In the
detection of anomalous test firings, both of the accumulative error indices correctly detected
all faults In the detection of nommal ones, no false alam sw ere indicated by the first accumu-
lative error index, w hile only one false alaimm w as indicated by the second accumulative error



