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Design and application of event-triggered mechanism for a kind of
optical-electronic tracking system

LIANG Yuan, QI Guo-qing, LI Yin-ya, SHENG An-dong'
(School of Automation, Nanjing University of Science and Technology, Nanjing Jiangsu 210094, China)

Abstract: In some optical-electronic tracking systems, the sampling frequency of target image is considerably higher
than the laser emission frequency of laser range finder. The data transmission amount and the computational burden in this
kind of optical-electronic tracking system would be reduced if an event-triggered mechanism has been utilized to control
the transmission of measurements. The estimation performance of the system could be guaranteed to stay within the
allowable range. In this article, an event-triggered mechanism based on a nonlinear transformation has been designed for
the aforementioned system. In order to evaluate the estimation performance of the system mentioned above quantitatively,
the recursive formula of Cramér-Rao lower bound (CRLB) for the system with the designed event-triggered mechanism
has been proposed. At last, the validity and feasibility of the designed event-triggered mechanism has been verified through
simulation under different typical scenarios and experiment under actual air route.

Key words: optical-electronic tracking system; event-triggered mechanism; state estimation; Cramér-Rao lower bound;
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Fig. 1 The structure diagram of a kind of optical-electronic

tracking system
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Fig. 2 The measured sequence diagram of detection unit
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Fig. 3 The structure diagram of optical-electronic tracking

system with event-triggered mechanism
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Fig. 5 The comparison of RMSE under simulation scenario 1
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Table 1 The comparison of RMSE, f. and
computational burden under
simulation scenario 1

S R I B SCHk (6]
HEWET-UKF &=lET-UKF PT-FUKF
RMSEPS® 6.01 m 5.98 m 544 m
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TSI fo 0.4775 0.4762 1
G e 573 ms 983 ms 1045 ms

HES-6FIR1A[1S: fEFEI 51T, 20 =0.2/],
Zm% R B {E B ET-UKFS ik [6] ' PT-FUKF
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Table 2 The comparison of RMSE, f. and
computational burden under
simulation scenario 2
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under simulation scenario 3
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Table 3 The comparison of RMSE, fc and
computational burden under
simulation scenario 3

S FIFERL  Scwk[6]H+
M ET-UKF &#=illET-UKF PT-FUKF
RMSEPRS® 8.35m 831 m 7.46 m
RMSEY  6.22 m/s 6.17m/s 573 m/s
BESE . 04950 0.4948 1
TR A 570 ms 994 ms 1082 ms
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5.2 SEPHLEE T B S2E45 B 5 4 P (Experiment
results and analysis under actual air route)
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Fig. 13 The standard data and measured data of
actual air route
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Fig. 14 The comparison of estimation performance of

the optical-electronic tracking system

under actual air route
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Table 4 The comparison of RMSE and £, under
actual air route

ET-UKF  3Ci#ik [6]F PT-FUKF

RMSERS® (m) 6.85 6.10
RMSEYS! (m/s) 2.86 2.57
WESE 0.5403 1

i 14124745, 76 13 TR S g T, 2
ARSI T B S A fd kB 9 ET-UKF 5 SCRik
[6] FF #) PT-FUKF #H Lt, 1 B £ 11 #5 B R BRI 2 o
12.30% R FEA TIAS FE T BEIR P N 11.28%, RGIEE
SR/ IMEE N45.97%. R FAEHLE S, REEH
flTHRE FEAR SR 2 TR bR 2L,

IR SIS S5 AR A, A ST LU IR S A kA AL
1ESERR TAREHF R AT,

6 4518 (Conclusions)
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