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Tab.1 The benchmark functions
" W3 R %L MK gr W R A
WA 1% A . Y N
A5 Ak 10 ] e/ ME e L it
/i X [ -100,100] 0 0
i=1
n i 2
5 > ( ijlx,) [ -100,100] 0 0
A DI | [ [ -10, 10] 0 0
f Y, (a7 - 10cos(2mx,) +10) [ -5.12,5.12] 0 0
i=1
! [ -32,32] 0 0
Js - ZOexp( z - exp( ! Z cos Zﬂx,)
i=1
20em/n{10sin’ (my,) +
Js [ -50,50] 0 0
n-1
2 (9'5_ - [1 + 10sin’ (my, )]+ (y, -1)%}
S 100[(9;7—100) + (S +x) -1 + 2 [ -10,10] 0 (1,0,0)
fx (exp(xl)—xz) +100(x2—x3) +(tan(x3—x4))4+x? [-1,1] 0 (0,1,1,1)
F2 EMIEBREFAEVNLIBOILEER(FHE(FE))
Tab.2 The comparison results between different algorithm on benchmark functions (Mean values (Standard deviation) )
5ok Ji Sy 5 Ja
- 4% =10 30 10 30 10 30 10 30
B FEs =20 000 60 000 20 000 60 000 20 000 60 000 20 000 60 000
SO 1. 17E-20 1. 58E-13 6.70E-5 347.160 0 1.23E-11 0.004 1 5.647 0 45.043 0
i (6.30E20) (4.17E-13) (1.80E-4) (228.7700) (2.58E-11) (0.028 4) (2.6792) (10.2490)
0PSO 9.97E-41 3.50E-21 2.81E-4 206. 150 0 2.57E-13 3. 15E-11 3.2100 26.530 2
(4.20E-40) (8.60E-21) (8.30E-4) (97.9300) (1.76E-12) (1.55E-10) (1.698 1) (8.997 0)
MRPSO 5.34E-72 5.70E-69 0.003 0 1.599 8 8. 54E-37 2.57E-36 4.603 1 18.942 0
(3.20E-71) (2.30E-68) (0.004 3) (1.167 0) (6.00E-36) (1.70E-35) (3.218 4) (5.6590)
HWPSO 9.77E-15 2. 04E-9 0.002 6 97.127 0 2.89E-4 5.2879 5.710 6 45.530 0
(2.20E-14) (2.70E-9) (0.004 2) (47.8800) (8.51E-4) (18.4220) (3.0493) (10.8530)
CCPSO 1. 17E-59 3.30E-45 2.50E-8 41.580 0 1.36E-33 9. 84E-27 2.394 0 23.440 0
(7.20E-59) (1.30E-44) (6.60E-8) (68.450 0) (3.00E-33) (2.75E-26) (1.0716) (5.4250)
EPSO 3.20E-124  2.20E-161 1. 71E-5 1. 099 2 2. 88E-76 1. 09E-54 1.976 7 2.340 0
(2.00E-123) (9.60E-161) (9.30E-45) (0.9370) (1.73E-75) (2.17E-54) (1.6629) (1.4506)
gk _ Js Js e Js
o 4% =10 30 10 30 3 4
& FEs =20 000 60 000 20 000 60 000 10 000 10 000
SO 5.87E-11 0. 046 2 3.59E-23 0.145 6 5.07E-31 5.53E-12
(2.22E-10) (0.226 4) (9.40E-23) (0.509 7) (6.20E-31) (8.40E-12)
SO 3.30E-15 3.25E-11 4.71E-32 0.984 0 8. 16E-103 1. 83E-9
QPS (1.36E-15) (1.70E-10) (3.30E-47) (6.4432) (7.90E-103) (2.35E-9)
MRPSO 0.201 0 1.59E-14 0.074 6 0.064 3 4.24E-148 4. 89E-8
' (0.506 0) (3.80E-15) (0.159 3) (0.126 0) (1. 10E-147) (4.81E-8)
3. 18E-8 3.36E-5 2.82E-18 0.020 7 2.19E-24 1. 64E-12
HWPSO
(4.31E-8) (1.07E-4) (8.90E-18) (0.046 4) (9.13E-24) (2.92E-12)
CCPSO 0.023 1 0.030 0 0. 006 2 0.056 0 1. 72E-101 8. 89E-11
(0.162 0) (0.2102) (0.043 5) (0.104 0) (4.20E-101) (1.20E-10)
EPSO 1. 17E-15 2.50E-15 4.71E-32 1. 57E-32 1. 52E-150 1. 23E-18
(1.75E-15) (6.90E-16) (3.30E-47) (1.10E-47) (5.50E-150) (1.90E-18)
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%X 3 #Rr# Kapur PSO.EPSO ERGIEH L E R
Tab.3 Comparison among Kapur, PSO, and EPSO on the tested images

S % SrEIEE M -1 =2 AHEBREHEM -1 =4
T R 73 %1 R {H I N7 R EE 73 # R {H
Lena 12.119 9 103, 167 18. 050 2 91, 131, 173, 234
Pepper 12.423 6 84, 150 18.212 4 58,91, 131, 171
Hunter 13.058 7 93, 234 19.672 2 65, 118, 180, 234
24077 12. 608 6 108, 176 18.901 8 61, 113, 163, 213
CPU time of Kapur 3.074 7 890. 193
CPU time of PSO 2.732 3.984
CPU time of EPSO 2.528 3.942
x4 ETHMAHEZER Kapur BT EMILERER
Tab.4 The comparison results between EAs based Kapur
73 & vl I 7P R (bR v T 22)
& 1% EPSO-K ABC-K ACO-K GAL-K PSO-K CQPSO-K QPSO-K
12.119 9 12.119 9 12.119 8 12.118 4 12.119 9 12.119 9 12.119 9
2 (1.78E-15) (1.78E-15) (3.24E4) (0.0018) (1.78E-15) (1.78E-15) (1.78E-15)
18.019 7 17.973 1 17.788 1 17.924 4 17.948 7 17.812 6 17.853 7
LENNA + (0.074 4) (0.046 8) (0.168 5) (0.0880) (0.150 0) (0.156 2) (0.107 7)
25.418 6 25.402 9 24.928 1 24.854 4 25.341 2 25.2810 25.3810
6 (0.031 8) (0.0307) (0.223 8) (0.160 9) (0.087 8) (0.1473 ) (0.104 5)
) 12.423 6 12.423 6 12.423 3 12.422 9 12.423 6 12.423 6 12.423 6
(8.88E-15) (8.88E-15) (5.97E4) (7.14E4) (8.88E-15) (8.88E-15) (8.88E-15)
PEPPL A 18.209 5 18.209 4 18.179 2 18.168 9 18.206 0 18.203 8 18.205 8
(0.002 4) (0.003 2) (0.023 6) (0.023 3) (0.010 3) (0.014 4) (0.009 4)
p 25.696 6 25.694 7 25.526 3 25.400 6 25.641 6 25.652 3 25.643 7
(0.0326) (0.007 5) (0.110 3) (0.093 7) (0.059 1) (0.074 2) (0.087 4)
) 13.058 7 13.058 7 13.040 8 13.055 4 13.058 7 13.058 7 13.058 7
(7.11E-15) (7.11E-15) (0.033 1) (0.003 3) (7.11E-15) (7.11E-15) (7.11E-15)
HUNTER A 19. 665 2 19. 650 7 19.502 4 19.482 0 19.657 9 19.649 1 19.651 3
(0.009 8) (0.018 3) (0.130 4) (0.090 4) (0.0129) (0.0328) (0.014 7)
27.663 3 27.654 9 27.319 6 27.253 6 27.588 3 27.604 7 27.594 3
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Multi-level Image Segmentation Based on an Improved

Particle Swarm Optimization with an Equilibrium Strategy

XIA Xingyu', GAO Hao', WANG Chuangye’

(1. College of Automation, Nanjing University of Posts and Telecommunications, Nanjing 210046, China; 2. State Grid Guzhen
Electric Power Company, Bengbu, 230000, China)

Abstract; The computation time of some multi-level threshold segmentation techniques needs were too long to
bear, and it grew exponentially with the number of thresholds increased. This paper proposed a particle swarm
optimization with an equilibrium strategy for shorting its computation time. First, during iterations, a balance
operator for individuals to have more chances to search in the global area was introduced. Furthermore, for en-
hancing the local search ability of our proposed algorithm, a disturbance operator was also been introduced in
this paper which enabled the individual had more opportunities to make a precise search. The improved algo-
rithm enables particles had more chances to jump out of a local area for enhancing their global search ability.
Meanwhile, a valuable point to guide the search direction of the particles was introduced. Then it accelerated
the convergence rate of the improved algorithm. Kapur method was used in this paper to test the performance
of the proposed method. Experimental results showed that our proposed algorithm showed more power and fast
search ability when compared with the other population-based algorithms.
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Quantification Calculation and Modeling Simulation of Distribution Network
Losses Considering Harmonic Factor

WEI Chaofeng'*, LI Qionglin®, JIANG Jiandong', TANG Yuzheng’, WANG Chun'

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. State Grid Henan Electric Power Re-
search Institute, Zhengzhou 450052, China)

Abstract: Accurate line loss calculation was the basis of realizing economic operation of power grid. The har-
monic pollution in distribution network was becoming increasingly serious. Because of harmonic factors, the
distribution network operation state and equipment parameters have changed greatly, and the additional losses
caused should not be neglected. Based on the analysis of the traditional calculation method of line loss, this
paper systematically analyzed the mechanism of harmonic effect on distribution transformer and power line. By
introducing the transmission line AC resistance coefficient and transformer harmonic loss factors, a losscalcula-
tion model considering harmonic was put forward. Then, combined with the typical distribution transformer and
transmission line, the harmonic loss was calculated quantitatively. Finally, the validity and accuracy of the
model were verified by modeling and simulation.

Key words: harmonic;line loss; AC resistance coefficient;harmonic loss factor;modeling and simulation



