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Improved Novel Global Harmony Search Algorithm
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(School of Information Science & Engineering, Northeastern University, Shenyang 110819, China. Corresponding
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Abstract; To improve the optimization performance of harmony search algorithm, an improved
novel global harmony search (INGHS) algorithm was proposed. The harmony memory diversity
was defined by the difference vector norm to implement dynamically position updating, and the
mutation operation was employed to update harmony memory. A new harmony generated with
dynamically updating strategy made the algorithm having excellent global search performance in
the early states and local search capability during the final stages of the optimization process,
which avoided the algorithm trapped in local optimal. Finally, the simulation for 7 benchmark
functions were carried out using the proposed algorithm and other state-of-the-art HS variants that
reported in the recent literature. The simulation results demonstrated that the proposed algorithm
has a higher precision.
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for each dimension je[1,N] do

if rand( ) < Py

best worst
Xg =2x; —X;
else
besl best worsl
Xg = - AF x (x; )
end
if xp >x
_ .U
Xp = .xj
. L
else if x; <x;
_ L
Xp = .xj
end
x _xworsl +rand() X (xR _xworsl)

if rand()<p,_, then
x! =x; +rand() x (x; —x;)
end
end
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Table 1 Dimension, search space and optimum value
of functions
PREL 2B R3] w A
/i 50 [ -10,10]" 0
h 50 [ -600,600]" 0
f 50 [ -100,100]" 0
i 50 [ -5,10]" 0
f 48 [-4,5]" 0
s 50 [ -100,100]" 390
1 50 [ -32,32]" - 140

3.2 (FE&RSHW

SRS BRI B0 SRR RS % S
BRI B BV ELE SO BRI BT
HS:HMS =5, HMCR =0.95, PAR =0.33, bw =
0.01. SGHS:HMS =5, HMCR, =0.98, PAR_ =

0.9, bw,, = 0.000 5, bw,, = (x° - x")/10,
LP =0. NGHS:HMS =5, p, =0.005. IGHS_E.
HMS =5, HMCR =0.99, PAR,,, =0.01, PAR,, =

0.99, bw,,, = 0.000 1, bw,, = (x —x")/10/
20. IGHS _ X: HMS = 20, HMCR,, = 0.9,
HMCR,_ =0.99, PAR,, =0.9, PAR, =0.95,

£=0.1, «=0.25, =0.05. IGHS_V. HMS =5,
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Table 2 Optimization results of benchmark functions

PRIAL LD HS SGHS NGHS IGHS_E IGHS_X IGHS_V INGHS
Best 1.13E-01 9.95E-01 7.44E-09 2.09E +00 0 0 0
Worst  9.14E+00 1.43E+01 9.95E-01 8.95E+00 1.38E+02 5.95E+01 0

5 Mean  4.40E+00 4.05E+00 6.63E-02 5.22E+00 4.59E+00 5.93E+00 0
Std 2.13E400 2.73E+00 2.52E-01 1.76E +00 2.51E+01 1.57E+01 0
Best 1.0lIE+00 4.32E-02 3.18E-10 1.37E-08 0 0 0
Worst  1.10E+00 2.18E-01 1.51E-01 1.72E-02 0 0 0

% Mean 1.06E+00 1.32E-01 3.63E-02 3.45E-03 0 0 0
Std 2.25E-02 3.94E-02 3.78E-02 5.31E-03 0 0 0
Best 7.72E+03 8.63E+02 4.74E+02 2.58E-02 6.02E-04 1.15E+00 3.17E-30
Worst 2. 19E+04 7.90E+03 1.32E+03 2.77E+00 7.72E+03 4.02E+04 7.99E -24

5 Mean 1.38E+04 3.83E+03 7.78E+02 5.83E-01 1.02E+03 6.08E+04 3.62E -25
Std 3.69E+03 1.61E+03 2.32E+02 6.43E-01 1.91E+03 1.03E+04 1.46E -24
Best 9.53E-03 1.55E-01 5.16E-13 1.73E-06 6.56E-23 3.69E-20 3.91E-34
Worst  2.58E+00 7.81E+01 6.74E-10 4.62E-06 7.82E-11 4.49E-14 1.35E-24

f Mean 6.64E-01 1.09E+01 1.05E-10 2.75E-06 2.63E-12 4.55E-15 8.16E -26
Std 6.77E-01 1.93E+01 1.40E-10 6.75E-07 1.43E-11 1.03E-14 2.55E-25
Best 3.26E-01 4.04E-02 9.99E-03 2.47E-02 1.17E-07 3.39E-70 2.36E —62
Worst 7.69E-01 1.12E-01 1.78E-02 4.24E-02 7.16E-04 3.82E-05 5.59E -49

s Mean 5.39E-01 6.77E-02 1.45E-02 3.59E-02 6.17E-05 1.27E-06 2.59E -50
Std 1.OIE-01 1.85E-02 1.83E-03 4.03E-03 1.35E-04 6.97E-06 1.08E —49
Best  7.80E+02 5.14E+02 3.90E+02 4.33E+02 4.28E+02 8.59E+09 2.94E +07
Worst  1.56E+04 1.48E+04 1.38E+04 1.19E+04 6.93E+03 1.67E+10 1.60E +08

Js Mean 2.22E+03 2.95E+03 1.88E+03 2.10E+03 8.29E+02 1.27E+10 7.64E +07
Std 2.72E+03 4.22E+03 3.52E+03 3.07E+03 1.19E+03 1.90E+09 3.23E +07
Best —1.19E+02 -1.20E+02 —-1.20E +02 —1.20E+02 —1.19E+02 —1.19E+02 —1.19E+02
Worst -1.19E+02 —1.20E+02 -1.19E+02 -1.19E+02 —1.19E+02 -1.19E+02 —1.19E +02

5 Mean —-1.19E+02 -1.20E+02 —-1.20E+02 —1.19E+02 -1.19E+02 —1.19E+02 —1.19E+02
Std 3.90E-02 5.86E-02 7.58E-02 4.13E-01 3.13E-02 4.13E-02 3.55E-02
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