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Distributed sensing and cooperative estimation/detection of complex power/energy and energy systems
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(1. School of Electric Power, South China University of Technology, Guangzhou 510641, China;
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Abstract: In recent years, a series of measures (e.g. “internet+” smart energy, electricity market reform, new energy
revolution) have taken place and triggered power system’s information explosion which leads to massive power
equipment, electrical appliances and users need to connect. The information is perceived, connected, transmitted,
processed, applied, and published in an ever-widening scope and the scale has become larger and larger and complex
high-dimensional dynamic systems have emerged, accompanied by massive data sets. However, when dealing with such
problems, centralized signal processing has the disadvantages of heavy communication burden, high computational
complexity, poor scalability, and poor robustness. Obviously, the centralized signal processing method is not applicable
and requires new models and new algorithms. It is necessary to propose a new signal processing solution (i.e. the distributed
signal processing) to large scale and complex high-dimensional dynamic power/energy systems. This paper gives an
overview of the distributed sensing and cooperative estimation/detection of complex power/energy system and draws the
conclusion about challenges and research interests in the future.
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Fig. 1 Communication model
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Fig. 2 Sensor networks model
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Fig. 3 Data transmission model of wireless sensor network
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Fig. 4 Statistical model of parameter estimation
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Fig. 5 Comparison of data compression and

compression perception

B. Pp[rl sz N5 Wy [ A vt

AN RINARGE, BBAE A= kN2 R AR,
Fas @ BIORINME X, X0 0T HLRNV A,
RIEL X3, X, 38 o5 — oA AR I A IO
(EAIRSL, A =n I, ARIRESTT A1 ORISR
N X, =[X{,e, X0 TRV Ay LR ARG I i) e 25 2 B
“Ho: 2> n” Al “Hy: A< n” BRCASR S,
Ho NE, WA R, 2R FE A
o AETCRL S BRI O DL T, R DA
FEAT e o AT AR T3 A TN Dy (A2 4E, - Sl I
O AL AT RS, AT A S
KRR S S AHAR B SE R AR G ikl s A4 Fil
BRI, AR T R U 2 A Rl e
PE AL AT, P REAEZE Q0 P 6 s o

Kl 2R ST ARZ S, BRI FE BEAT A
it SRS R GRS . A AT A X R 45
For A R EEAUS TR R AE S A R 25
SR R AR AR R, AT R AL
Hufi RO IHMEIE B S5 5 B WA A AL
S L IR b R S R v 2 S v/ E W 7 ]

G

| WL |

| iR

’ [iF=2 0
T

6 thEIHMHESS

Fig. 6 Cooperative detection framework
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Fig. 7 Two partition interconnected power system
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