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Fig. 1 Diagram of the procedure structure of the GNN-FOA forecasting model
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A3, R S FEAR SR G — YA 0 ~ 1IN .
=1 HE1987—2011 FEHBEE

Tab. 1 Annual electricity consumption of China from 1978 to 2011 10’ kWh
0y FHHLR 0y FHL 0y FHRLE 0y FHHLR 0y FHL
1978 246.53 1985 411.90 1992 759.27 1999 1230.52 2006 2 858.80
1979 282.02 1986 451.03 1993 842.65 2000 1347.24 2007 3271.18
1980 300.63 1987 498.84 1994 926.04 2001 1463.35 2008 3454.14
1981 309.65 1988 547.23 1995 1002.34 2002 1633.15 2009 3703.22
1982 327.92 1989 587.18 1996 1076.43 2003 1903.16 2010 4199.90
1983 351.86 1990 623.59 1997 1 128.44 2004 2197.14 2011 4 690.00
1984 377.89 1991 680.96 1998 1 159.84 2005 2494.03 — —

2.2 EEIREINERE
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fof TR BT REEE, R, PR R AR GNN A A LSSV M AR RYFN T S o] I #4128 X 2% (GRINN ) 5
1 5 GNN-FOA P B i b4 . GRNN & —Fp I A% [n AR 1 GE 5 2 A% ) S eR AL (RBF ) B 42 R 2%
rEbERE L, B HA R AEITAE SR R . 7E GRNN B A — NS0T i E

SIS IAEALHE Matlab2010a, GRNN T HAf , A1794 5 i MATLAB B2 /5 FI9ekE/R (R)BEA (TM )i3-380M
i CPU .2 GB N £ 320 GB R #LF1 Windows 7 AR AT RS8R HEHL.
2.3 FOA A GNNRBWENSHLER

7£ GNN-FOA # I  GNN B (1) 3 4SS 50(E h FOA ZhAS TR . WK 2 FisJ2 S B 1k i S b ek
KATER S . PTLAE 3, SRR AT RS R AR, T FLR IR A S B ITE R ER . i,
SRR R DT MERA M SR B WO B . GNN-FOA 7E38 R e A2 0 10 2 A0 24 7 L1 2% (RMSE)

s 3R .
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Fig. 2 The fruit fly swarm flying route for parameter Fig.3 The iterative RMSE trend of the GNN-FOA model in
oplimization search of optimal parameters
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FIARIE . B 5E, GNN-FOA R RIAE H g 47 faf 500 55 A AR 222976 [ =3% , 3% 1B LN , I LA KR B/ IV X
TRZE5 A 2008 4E ) 2.72% , F1 2009 4/ -0.727% . GNNFLAIAT 1A~ F s AU AR X iR 228 T [-3%, 3% |
HIYE L, B 2008 411 3.195% A 1A F00 p5 (4 AH i3 22 B 2007 419 -0.98% 75 [ 1%, 1% |95 BBl 2 1N o
LSSVM R RIAT 2 AN T 5 A AR R 288 5 [ -3% , 3% | A9YE BB, BRI 2008 4 1) 3.13%F1 2009 4 4.412% ., It
A7 FI A AR X R 2E B [ 1%, 1% |, Hor i RARXT R 25 587 2009 4F 4.412% , Se/IMEXT 1525 4 2011
4E-1.863% . GRNN B HYA 3 AT o5 () AH X 12 22 88 30 [ -3%, 3% 1, B 2006 4F- 3.355% , 2007 4 3.664% .
664% 2009 4F- 3.509% , JIT A3 U A5 A ARG R 22 B A [ 1%, 1% o 1RV RYAT 4 A4S B o5 04 AR G 52 22 1
15[ -3%,3% ], Bl 2008 4F: 7.354% , 2009 4E 3.017% , 2010 4E~3.11%, 2011 4E 3.477% ., XA — A>Tl 15 4 4
XRZETE[ 1%, 1% |, B 2007 45-0.410% . H: A [EHBLRL 2008 4F B AH X2 25 7.354% 2 5 8 i 47 il
] AR 15 22 R K

%2 GNN-FOA,GNN,LSSVM,GRNN #0[E] 3184 5 il 45 R
Tab.2 Forecasting results of GNN-FOA, single GNN, LSSVM, GRNN and regression model 10° kWh

Ay EMUN(E GNN-FOA GNN LSSVM GRNN [B] 1A 7Y
2006 2 858.80 291243 2921.64 2914.43 2954.72 2794.15
2007 3271.18 3205.35 3238.87 3180.73 3151.32 325777
2008 3454.14 3548.17 3 564.49 3562.55 3522.79 3708.16
2009 3703.22 3676.28 3775.81 3 866.61 3833.16 3591.50
2010 4199.90 4276.82 429985 428243 4277.11 4068.92
2011 4690.00 4627.68 4555.87 4 602.62 457224 4 853.09
20
15+
10 . PASTeeslo, L e [a] ] A FE
?E S| -%--GRNN
= 0 A LSSVM
= - - GNN
-5t —— GNN-FOA
-10F
-15t

Ay
El4 GNN-FOA,GNN,LSSVM,GRNN @ 34 B 75 i 45 R A Ha xR &
Fig. 4 The relative errors of the forecasting results for different forecasting models
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MAPE {HE/IN, MSE FI AAE EEIE K. KL, A TE i s X PSS R AR A Ha, g 47 oy B T LA 145 -
#&3 GNN-FOA,GNN,LSSVM,GRNN F1[E )31 A ) MAPE, MSE 1 AAE{&
Tab.3 The values of MAPE, MSE and AAE for GNN-FOA, single GNN, LSSVM,GRNN and regression model

28 GNN-FOA GNN LSSVM GRNN EYE}8i
MAPE/% 1.749 2.263 2.682 2.692 3.273

MSE 4429 8403 10695 10210 20853

AAE 0.0171 0.0202 0.0265 0.0261 0.0333

25 b, GNN=FOA B K3 28 /N T P00 -5 52 BB 22 (0] fY 22 85, 78 45 He, g 6 far 50000 ) 45 ik BB T
GNN.LSSVM .GRNN Fil [a] A5 750

3 &RiE
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REA e 5 E BB IR R A S I, SRMT , AP H g iy 55 H g DR 28 () AR 4 4 DG R (45 H g A A 1) 95
WARFS5E 2% o DRI, Aneg 4 s A 7 67 A () S0 MR M SR BRI 92 1 . GNN &) 12 b FH T 32 PR A 4iag
GNN )12 o T T 32 bR 4 R 45k, , S0 A 31 (FOA) J&— Rl 8 1 5y TR M BE R e v . S5 HUth RS
KA, ERKS M TR RE s A 2 2 Rt . SR %A T GNN FTFOA 1) GNN-FOA
BTSRRI IR T L A 07 5 L 4 GNN=FOA #5751 5 GNN, LSSVM , GRNN 1 [ J- K5 7 334 7
FLAETm . 45 5B, GNN-FOA L5 HoAth 354 0 AS A0 72 41 77 601 fir OINRG B2 7 TP S & 3 % Ak
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A Constant—current Source Drive Circuit for Power Transistors

Yuan Yisheng, Zhu Benyu, Luo Feng

(School of Electrical and Electronic Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: This study proposes a constant current source drive circuit with a full-bridge structure and dual power
sources, which achieves the drive on—off with positive or negative voltage. The constant drive current is obtained
by the inductance current at short circuit state. Regulating the charge and discharge time can obtain different level
driving current, thus improving efficiency for power switches. The discontinued current of the inductance reduces
the on—state losses of power transistors. The working principle, switching logic, and inductance’s design as well as
the power losses are then elaborated. The Boost circuit test shows that the circuit efficiency has increased by more
than 1% with the proposed drive circuit compared to traditional drive circuit.

Key words: constant—current drive; power transistor; full-bridge structure;discontinued inductance current
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(LEH 98 T)
Annual Electric Load Forecasting Based on Gray Neural Network

with Fruit Fly Optimization Algorithm

Fu Jundong, Liu Jing,Yu Yong

(School of Electrical and Electronic Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: The accuracy of annual electric load forecasting plays an important role in economic and social benefits
of electric power systems. The Gray Neural Network is an innovative computing approach, which has found wide
application in reality. As a novel meta—heuristic and evolutionary algorithm, the fruit fly optimization algorithm
has the advantages of being easy to understand and fast convergence to the global optimal solution. Therefore, to
improve the forecasting performance, this paper proposes a GNN—based annual electric load forecasting model that
uses FOA to automatically determine the appropriate values of the parameters for the GNN model to improve the
forecasting accuracy and stability of the model. By taking the annual electricity consumption of China as an in-
stance, the computational result shows that the GNN combined with FOA outperforms other alternative methods,
namely the single GNN, the generalized regression neural network, the least squares support vector machine
(LSSUM) and the regression model.

Key words: annual electric load forecasting; gray neural network; fruit fly optimization algorithm; optimization

problem
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