2005 4% 4 J EtEMEMRKEZFR April 2005
314 4 Journal of Beijing University of Aeronautics and Astronautics Vol.31 No. 4
° * : ‘ Ay
Neal-Smith Fii5 PIO T il & M A 5z FH
T B 7 Ak -F
(xR R MiaE Rk 5 TR, L5t 100083)
i E. X T Neal-Smith #7311 , Neal-Smith B 3 /& 1] ( TDNS, Time Do-

main Neal-Smith criterion) & 7 — = Z 8y [H & & ¥HL% 3 75 & 4k 7% (& #F PIO) T
BN HEEFEFAVNRANELBEHATETBREE . LENAE L EA XA
TDNS, & 3 17 A W R PR £ 5 5 5 B AR R ot B 2 [0 o9 X A R ] A B0 101 &
BB RFERRG, AN T ARHEXRAARTATMNERN P, ETREETH
B EREZ KR TH,RET TONS BN — BT ERENBHEAROX R 4
R & W, TDNS % By 1+ 5 07 & o AT B & 2

*x # i,
FESZES. V212,121

oG kY, EEERS,; HE00T

XERFRIRAG. A X E 4 5. 1001-5965 (2005 )04-0407-05

Time domain Neal-Smith criterion and PIO prediction
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Abstract: A quantitative criterion named time domain Neal-Smith criterion (TDNS) for the evaluation of

pilot-induced oscillations (PIO) tendencies in fixed-wing aircraft has been developed. The criterion is formu-

lated in the time-domain to permit evaluation of flight control nonlinearities without assumption or compromise,

and explicitly mirrors the frequency-domain Neal-Smith flying qualities criterion through the development of

time-domain replicates to the frequency-domain criterion parameters. Category I and II PIO were predicted u-

sing TDNS, which is essentially based on the relationship of acquisition time and error signal of the pitch angle

tracking in the closed-loop system, based on a certain fighter. The effects of rate limiting to prediction results

were analyzed and a method of TDNS calculation was got, in which the root-mean squared pitch tracking error

after the acquisition time and its second derivative metric are proposed as a direct indicator of PIO propensity.

The results show the method is available, illustrative and efficient.
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