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Hardware design and implementation of signal
acquisition system based on DSP and FIFO

HE Xi, YANG Shu-bin, CAO Heng , LEI Yu-jie
(School of Electrical and Information Engineering, Wuhan Institute of Technology.Wuhan 430074, China)

Abstract: This paper advances a design of high speed data-signal acquisition system based on DSP and
FIFO and gives the total design project of the system and the detailed hardware circuit. The paper
includes: the formulated of FIFO’ s internal circuit, the design of power and reset circuit, the
connection between FIFO and DSP. The architecture of circuit is clear, and the circuit is simple and
easy to realize.
Key words: FIFO; DSP; high speed data-signal acquisition
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Joint time delay and frequency estimation of exponentially damped
sinusoid via state-space realization

WU Yun-tao', SHU Juan-juan', HUANG Long-ting', LI Hong-yang*
(1. Hubei Province Key Laboratory of Intelligent Robot, Wuhan Institute of Technology, Wuhan 430074, China;

2. Department of Electronic Engineering, The Chinese University of Hongkong, Hongkong, China)

Abstract: In this paper, we present a subspace-based method for joint estimation of the time delay and
frequency parameter of a exponentially damped sinusoidal signal. Using state-space realization, the
frequency and damped factor estimates are obtained from the eigenvalues of the state transition matrix
while the time delay is determined using the observation matrix and the estimated frequencies and
damped factors. The searching computation is not required in the proposed method. Moreover, the
proposed approach has better numerical value stability because of being insensitive to the model error.
Computer simulations show that the performance of the frequency, damped factor and time delay
estimation can attain the CRLB at a wide range of SNR.

Key words: exponentially damped sinusoidal signal; frequency; time-delay; state-space
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