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Abstract Particle Swarm Optimization (PSO) is known as one of Swarm Intelligence. PSO algorithm is used for
the system of fish school, bird flock and so on. PSO is used nature the rest of the herd is to gather the optimum
point around one of fish school is to find the optimal point. PSO algorithm is simple and it is possible to find a
solution easily, so it is possible for many applications. However, the standard PSO is hard to get out from local
minimum. Accordingly, this time we propose PSO with Two Strategic Predators.
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0 1 Optimization Test Functions

name Formula Range Goal for f
n [Xmirn Xmax}
n
- — 2 . n
Rastrigin ~ f(2) = » (a7 — 10cos(2ra;) + 10) [~5.12,5.12] 100
=1
n n
: _ 1 2 i
Griewank  f(2) = 3505 Zzl — H cos(%) +1 [—600, 600]™ 0.1
i=1 i=1
n—1
Rosenbrock f(z) = Z(lOO(zH_l — ;)% 4+ (2, —1)2 [-30,30]" 100
=1

02 0000 (Rastrigin 00)0

Standard PSO 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
150000-0 14598.0 | 13130.4 | 10606.6 | 13281.5 | 13861.6 | 13921.5 | 13566.0 | 11328.3 | 11611.6 | 14030.1 | 12558.8
1500001 14598.0 | 12779.9 | 10461.4 | 12277.4 | 13433.1 | 14516.5 | 13570.5 | 11975.5 | 11743.0 | 13464.5 | 12179.8
1500002 14598.0 | 15086.4 | 11441.1 | 11134.3 | 12766.7 | 12033.0 | 11573.0 | 13786.0 | 13320.4 | 12776.3 | 10458.0
1500011 14598.0 | 12942.4 | 10534.5 | 12790.5 | 13530.0 | 14218.0 | 13854.1 | 11404.4 | 11986.5 | 13619.6 | 11981.9
1500012 14598.0 | 14058.1 | 11429.3 | 11534.5 | 12438.2 | 12652.3 | 11602.7 | 13300.1 | 11936.6 | 12343.9 | 11059.2
1500022 14598.0 | 11407.0 | 11175.0 | 13736.4 | 13180.3 | 12466.3 | 11368.6 | 12848.9 | 12815.0 | 12397.0 | 14135.8
300000-0 19585.2 | 156415.6 | 15770.7 | 15080.2 | 16732.5 | 15790.2 | 16328.2 | 15671.7 | 15262.2 | 14773.5 | 15173.2
300000-1 19585.2 | 15856.1 | 16308.2 | 14888.7 | 16956.6 | 15780.8 | 16136.2 | 14973.1 | 15144.3 | 14903.8 | 14722.6
300000-2 19585.2 | 15351.3 | 15093.4 | 15296.9 | 16236.3 | 15909.4 | 14011.4 | 14929.9 | 15535.8 | 14589.2 | 15387.6
300001-1 19585.2 | 15904.2 | 15612.9 | 15987.7 | 16687.0 | 16377.4 | 15532.2 | 15511.5 | 15120.4 | 14504.8 | 14998.5
300001-2 19585.2 | 15403.6 | 14859.1 | 15428.5 | 15693.8 | 15853.7 | 13939.3 | 14991.7 | 15204.9 | 15858.8 | 15567.1
3000022 19585.2 | 15309.1 | 14885.9 | 16094.2 | 16475.5 | 14697.4 | 14989.3 | 16036.6 | 15291.7 | 16173.8 | 15900.1
600000-0 33871.2 | 25343.6 | 25904.2 | 25812.0 | 25758.2 | 25011.9 | 26234.7 | 25280.1 | 25277.0 | 25742.2 | 26872.0
600000-1 33871.2 | 26828.2 | 25940.4 | 24183.0 | 25300.3 | 24826.8 | 26699.4 | 24514.2 | 25283.0 | 26565.4 | 26817.2
600000-2 33871.2 | 25126.2 | 25631.2 | 25319.9 | 25406.3 | 25014.0 | 27025.0 | 25511.9 | 25040.1 | 24786.0 | 24912.8
6000011 33871.2 | 26243.4 | 26954.4 | 24487.8 | 25694.4 | 24495.0 | 24821.4 | 25278.8 | 25216.7 | 25999.8 | 26935.5
6000012 33871.2 | 26030.6 | 25316.2 | 26942.3 | 25714.3 | 24942.8 | 28543.5 | 26564.5 | 25293.5 | 24983.8 | 24773.4
600002-2 33871.2 | 25966.8 | 25749.9 | 25714.8 | 26904.9 | 24921.9 | 24691.8 | 26856.3 | 26067.3 | 27022.3 | 26308.4

03 0000 (Griewank O0)0

Standard PSO 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
150000-0 30491.4 | 45071.3 | 41835.0 | 51715.2 | 39868.7 | 76339.1 | 60489.7 | 59377.1 | 53853.6 | 76084.8 | 56587.8
150000-1 30491.4 | 43861.7 | 42686.7 | 49322.5 | 40937.0 | 86173.3 | 69515.2 | 59377.1 | 56010.4 | 76692.0 | 63598.3
150000-2 30491.4 | 45548.3 | 41595.7 | 58326.4 | 47575.3 | 56947.9 | 64950.0 | 63670.1 | 56387.5 | 66120.0 | 39421.5
1500011 30491.4 | 44957.2 | 41145.0 | 44258.0 | 41497.4 | 92318.9 | 59928.7 | 59739.7 | 50734.6 | 80531.3 | 58676.9
1500012 30491.4 | 43735.7 | 39759.0 | 53119.8 | 47548.5 | 62783.1 | 62459.2 | 49637.9 | 59144.6 | 66378.8 | 39931.1
1500022 30491.4 | 41776.8 | 50782.5 | 46172.8 | 60646.3 | 49772.9 | 50021.4 | 55568.1 | 43236.2 | 82957.0 | 34949.1
300000-0 25535.5 | 22764.2 | 26316.4 | 26880.7 | 27679.0 | 27284.5 | 28467.4 | 32738.5 | 30685.1 | 31256.4 | 30922.4
300000-1 25535.5 | 23922.9 | 26404.7 | 29443.0 | 27046.4 | 27502.0 | 29336.5 | 31579.1 | 31109.0 | 31355.9 | 30524.2
300000-2 25535.5 | 29465.9 | 26316.6 | 31492.7 | 30593.4 | 30369.8 | 33060.5 | 37767.3 | 33744.2 | 37384.6 | 40703.6
300001-1 25535.5 | 23445.7 | 25353.5 | 26697.7 | 28849.1 | 27809.6 | 29898.6 | 32171.0 | 32492.5 | 30843.3 | 29524.9
3000012 25535.5 | 33141.4 | 27043.1 | 27981.6 | 28231.5 | 29964.0 | 35359.5 | 35677.2 | 36084.3 | 37100.6 | 39547.9
3000022 25535.5 | 25793.3 | 25014.7 | 28097.9 | 24699.0 | 27626.2 | 28439.3 | 27573.0 | 28297.4 | 29475.2 | 30422.5
600000-0 36552.3 | 33036.0 | 35049.3 | 36366.5 | 37580.8 | 37370.7 | 38332.4 | 39766.9 | 40692.1 | 45852.2 | 43788.7
60 0000-1 36552.3 | 33096.8 | 35884.1 | 37958.3 | 36824.7 | 38097.0 | 42800.1 | 40959.2 | 41202.9 | 44929.4 | 45364.0
6000002 36552.3 | 38883.2 | 41920.9 | 42121.2 | 43394.4 | 43823.1 | 44822.8 | 44971.9 | 48847.0 | 47464.8 | 47494.6
600001-1 36552.3 | 33735.9 | 34655.8 | 37636.2 | 38598.6 | 39319.9 | 38588.9 | 43178.1 | 41295.2 | 43841.7 | 42791.1
6000012 36552.3 | 38890.7 | 39391.2 | 43218.0 | 43386.6 | 48439.1 | 42770.2 | 44444.2 | 48837.8 | 48844.4 | 46409.0
6000022 36552.3 | 33491.4 | 34573.7 | 39236.3 | 38082.2 | 37662.1 | 38431.0 | 44218.8 | 39656.0 | 43085.7 | 41968.8




04 0000 (Rosenbrock O0O)0

Standard PSO 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
150000-0 57975.9 | 54616.1 | 51330.0 | 53540.6 | 74444.4 | 102079.9 | 213719.0 | 96320.0 97645.8 | 135129.6 | 273281.3
150000-1 57975.9 | 54973.3 | 54570.0 | 61255.1 | 68144.0 | 86413.3 | 213186.0 | 82562.3 83938.8 | 151734.4 | 110500.0
150000-2 57975.9 | 49667.4 | 38298.8 | 41109.8 | 39351.4 | 57806.7 | 49256.5 | 59743.2 64908.3 62424.5 71572.0
1500011 57975.9 | 56335.4 | 45720.7 | 55678.6 | 71975.1 | 108257.4 | 207012.4 | 76687.5 77739.8 | 131500.0 | 109870.4
1500012 57975.9 | 44706.4 | 38012.1 | 43297.5| 38943.7 | 54732.0 | 49860.3 | 57506.7 83182.5 53376.5 75569.4
1500022 57975.9 | 47744.9 | 36081.6 | 34289.1 | 43440.0 | 42453.1 | 58318.5 | 58537.2 78051.7 | 109673.3 99621.3
300000-0 283909.4 | 222310.1 | 157402.2 | 165501.5 | 92999.6 | 74131.6 | 71118.6 | 51180.7 62172.8 64104.0 58284.4
300000-1 283909.4 | 213333.7 | 137120.9 | 155471.8 | 101875.4 | 97326.4 | 75413.4 | 51671.3 54792.0 69778.2 | 49478.9
300000-2 283909.4 | 280848.6 | 260777.8 | 204472.5 | 245783.0 | 217173.0 | 213503.5 | 243026.4 | 201524.9 | 223968.6 | 191609.4
300001-1 283909.4 | 205777.2 | 128827.6 | 147815.1 | 105325.8 | 91838.1 | 73527.1 | 52633.7 | 51016.4 61693.1 51597.4
3000012 283909.4 | 277878.0 | 248572.2 | 232452.7 | 256392.6 | 227658.4 | 225085.0 | 260969.0 | 221570.8 | 258769.1 | 171821.0
3000022 283909.4 | 294600.6 | 228590.8 | 247252.8 | 208277.4 | 213167.2 | 202074.2 | 157799.2 | 158413.9 | 130612.8 | 157445.8
600000-0 600060.0 | 584858.9 | 580916.1 | 559794.6 | 557091.9 | 564825.7 | 575940.1 | 597325.0 | 558023.6 | 568772.7 | 541095.8
60 0000-1 600060.0 | 581424.6 | 581612.0 | 549000.3 | 560414.0 | 537830.0 | 543638.6 | 558516.0 | 614518.6 | 580759.9 | 536317.4
60 0000-2 600060.0 | 601552.5 | 586399.8 | 586134.8 | 571293.0 | 581738.5 | 557453.7 | 556195.9 | 529420.2 | 489617.8 | 508754.7
600001-1 600060.0 | 588756.6 | 590347.3 | 547935.1 | 558256.8 | 541844.2 | 574222.8 | 547332.1 | 582581.1 | 596098.5 | 505339.5
6000012 600060.0 | 606121.2 | 579802.8 | 597040.4 | 542540.2 | 520534.4 | 565961.5 | 515412.0 | 534063.0 | 482114.8 | 516897.2
6000022 600060.0 | 594324.0 | 584268.7 | 566668.9 | 545831.3 | 568215.7 | 547376.4 | 557416.0 | 505179.1 | 569144.4 | 555433.6




