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Improved channel estimation algorithm based on virtual carriers of
low-voltage power line OFDM system
CHEN Ke,HU Xiaoguang
(School of Automation Science and Electrical Engineering,Beijing University of

Aeronautics and Astronautics, Beijing 100191, China)
Abstract: The channel characteristics of low-voltage power line are analyzed and a channel estimation
algorithm with increased pilot density is proposed,which replaces part of VCs(Virtual Carriers) by pilots and
redistributes the pilots in the new OFDM (Orthogonal Frequency Division Multiplexing) with equal frequency
interval among subcarriers to increase the channel estimation precision by reducing pilot frequency interval.
The filters of OFDM system are enhanced by the linear combination of the window functions of raised-
cosine and better-than-raised-cosine to avoid the increase of inter symbol interference due to the reduction
of VCs. The low density parity check code is applied in system to obtain the better response characteristics
of channel frequency. The simulative results show that the bit error rate and mean square error of channel
estimation by the proposed algorithm are lower than those of conventional OFDM systems while the symbol
transmission rate of system is not decreased.
Key words: orthogonal frequency division multiplexing; channel estimation; low density parity check;
virtual carrier; electric filters; bit error rate; communication
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IEC61588 based precision synchronization gateway for power distribution
LI Bin,QI Bing,SUN Yi,TANG Liangrui
(School of Electrical and Electronic Engineering,North China Electric Power University, Beijing 102206, China)

Abstract: A distributed clock synchronization approach focused on wireless sensor network is proposed and
the network P2P/E2E synchronization technology based on IEC61588 is researched. An intelligent clock
synchronization device which supports both TEC61588 master and slave clock modules is developed. The
distributed PTP  synchronization link is established for wireless sense network,which improves the
synchronization performance through crossing the timing-chain to transfer jitter. Fast clock decoding in low
layer of wireless sensor network is proposed to reduce the impact of high-layer application on timing-chain.
Its performance is evaluated under different scenarios and in different synchronization modes. Results show
that,compared with traditional synchronization modes,the time deviation is reduced by 50% and the average
timing error is about 0.02~0.03 ms.

Key words: IEC61588; synchronization; gateways(computer networks); wireless sensor networks; decoding;

clocks
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