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Abstract: With adoption of the sliding mode, the super twisting algorithm (STA) based sliding-mode differentiator
proposed by Levant provides good filtering ability and robustness to specific noises interference. A flexible and effective
parameter tuning algorithm for this differentiator is proposed in this work. In particular, the principle of the time linear
transformation and the coordination transformation is adopted to execute the normalization processing for any given inputs,
and meanwhile the key parameters can be determined directly according to the frequency and amplitude of the signals. The
characteristics of the differentiator based on the proposed parameter tuning algorithm are shown from both the frequency
and the time domains’ analysis. The simulation results show that the proposed algorithm can conveniently and effectively
provide a set of parameters for the differentiator to fulfil the accuracy and robustness. Further, the differentiator via the
proposed parameter tuning algorithm is applied to the flight environment simulation control system and the experimental
results verify the effectiveness of the proposed algorithm and show its potential engineering application value.
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ing method and Levant’s method when SNR=60 dB

20 : :
N v(1)
e SN --- LevantZ 5%
> ofF R [k Ve .
,/
- 20 1 Il Il
0.0 0.2 0.4 0.6 0.8
t/s
200
/; S “ /;‘; =TI
> 0f ()
a7 -~ Levant=55k:
— WBEOT
200 ‘ LIE R RS
0.0 0.2 0.4 0.6 0.8
t/s

Bl 5 HisH0E Ji5 M Levant 715K TS S 7EME 75 SNR=
80 dBINJEBAN i T ER EL
Fig. 5 Comparisons of performances of filtering and differ-
entiation acquisition between the new parameter tun-
ing method and Levant’s method when SNR=80 dB



10 M

TRAEE: Levantfill 725 S50 E BE R AL RS 6 RGN 1837

% 2 #ARER Ty ik AeLevant 7y k69T teatiR £
Table 2 The average of absolute error for the two

methods
s SHERFE T
PR
S HEEETTE% LevantB 807 1%:/%
WerE PRERER 0.074 0.23
SNR = 60 sttt 62.41 243.91
WarE PRERER 0.0301 0.22
SNR = 80 f#srflitt 44.70 276.63
J%%+ﬁ

] ]
wiEfir — e | pID N B
: (e
+ kil : 25 i Eijjﬂ !
1 L] [] 1
‘ ™ Y e

Kl 6 VAT RGP RS S | S HHER
Fig. 6 Block diagram of the flight environment simulation

control system
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tion between LTD and NP-Levant in environmental
signal processing
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