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Abstract: To solve the problems of slow convergence speed and not easy to jump out of local optimum in the existing XNOR/OR
based mixed polarity Reed-Muller ( MPRM ) circuit area optimization approaches, an approach based on adaptive multi-strategy
selection chimp optimization algorithm ( AMSChOA) was proposed. AMSChOA used the Cauchy variation, spiral search, random
search, and somersault strategy to search in the vicinity of the four optimal chimps to expand the search range of the algorithm, and
a dynamic learning factor strategy was added for other chimpanzee individuals to dynamically learn the four optimal chimpanzee
locations to accelerate the algorithm to jump out of the local optimum. The proposed AMSChOA was used to optimize the area of the

XNOR/OR-based MPRM circuits, and the MPRM circuits corresponding to the smallest circuit area were searched. The
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experimental results based on Microelectronics Center of North Carolina( MCNC ) benchmark test circuits showed that the proposed

approach in this study was effective, with a maximum area optimization rate of 68.09% and an average optimization rate of 41.24% ,

compared to the area optimization methods for MPRM circuits based on the traditional chimp optimization algorithm, particle swarm

optimization, and modified particle swarm optimization.

Keywords: area optimization; adaptive multi-strategy selection chimp optimization algorithm; mixed polarity Reed-Muller; dynamic

learning factor; combinatorial optimization problem
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Table 4 Results of AMSChOA area optimization experiments

A TR SR L
HAL K 4 @Jé& 1K 2%k 3k 4% 5K 6%k 7% 8 Uk 9% 10K
T TEHA B T TEHA 032 T B T TEHA
Sqrt8 8 155 152 152 152 155 152 155 152 152 155
Prom2 9 37 37 44 37 51 37 37 37 51 37
Brl 12 80 71 77 67 73 67 81 71 83 83
T3 12 119 157 133 150 144 158 140 124 133 127
Newapla 12 27 27 44 27 37 37 34 27 37 34
Br2 12 34 34 34 34 34 37 37 34 37 37
Amd 14 487 585 481 487 499 511 460 487 503 554
Table3 15 1 206 1 206 1 566 1574 1172 1172 1 980 1 566 1574 1 641
Gary 15 937 1129 958 886 1 031 967 1017 912 1 049 977
Newtpla 15 60 50 60 41 60 41 60 50 77 60
Pdc 16 372 384 331 481 322 310 435 317 279 385
Table5 17 65 85 68 77 64 44 64 65 64 44
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Table 5 Running time of four algorithms in different circuits

FEL % A BATHIE/s Ar Ar As
EA ik AMSChOA PSO MPSO ChOA : : ’
Clip 9 12.406 24.382 25.513 25.743 11.976 13.107 13.337
9sym 9 12.471 20.558 29.066 26.521 8.087 16.595 14.050
Ex1010 10 27.608 43.139 67.722 59.363 15.531 40.114 31.755
Alu3 10 21.951 49.480 55.586 52.004 27.529 33.635 30.053
Brl 12 16.804 12.673 77.579 40.022 -4.131 60.775 23.218
Br2 12 3.341 3.428 20.716 11.784 0.087 17.375 8.443
T3 12 28.558 22.488 13.037 17.399 -6.070 -15.521 -11.159
Newapla 12 131.789 76.999 149.217 150.932 -54.790 17.428 19.143
Table3 14 934.865 816.292  2913.523 1515.649  -118.573 1 978.658 580.784
Misex3 14 236.091 613.531 1 012.401 934.355 377.140 776.310 698.264
Newtpla 15 90.204 99.007 84.262 122.475 8.803 -5.942 32.271
Gary 15 1721.858  2690.063  2505.906 2 541.431 968.205 968.205 784.048
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Fig.3 Area optimization graph
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