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Abstract: The scale plays an important role in the multiscale quantum-inspired harmonic oscillator algorithm, and it
reflects the resolution of searching probes in solution space. The fixed-rate speed of scale adjustment in the current research-
es leads to unreasonable use of the resources on a specific scale. Besides, candidate solutions may be trapped in the bound-
ary for the aggregation effect of Gaussian sampling. A metric called fitness evolution ratio, which reflects the fitness utiliza-
tion efficiency to a certain extent, is proposed in this paper. On this basis, a quantum-inspired optimization algorithm is put
forward with speed regulation of scale adjustment and boundary mapping rebounding strategy. The algorithm dynamically
adjusts the scale adjustment speed through the fitness evolution ratio related to the scale adjustment factor. Besides, it imple-
ments two different boundary mapping rebounding strategies to increase the diversity of candidate solutions. Comparison
experiments are conducted on the benchmark functions with a variety of compared algorithms. For a fair comparison, an
evaluation mechanism of success rate with dynamic acceptable errors is utilized. The results show considerable competitive-
ness for our scheme.
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(2) (4) (3) (5) (1) (6)

i 2.17E+01(2.56E+01) | 4.85E-01(3.21E-01) |4.78E-01(2.59E-01) |4.31E-01(3.28E-01) | 1.27E+01(1.14E+01) | 3.54E+01(2.26E+01)
(5) (3) (2) (1) (4) (6)

" 6.67E-01(3.46E-08) | 6.79E-01(3.89E-02) |6.69E-01(7.55E-03) |6.71E-01(1.98E-02) |6.67E-01(5.48E-10) |6.67E-01(6.07E-05)
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No. SPS02011 MQHOA NSR PSR BBFWA QPSO €
1 1.00(1) 0.98(5) 1.00(1) 1.00(1) 1.00(1) 0.10(6) 7.77E-02
2 1.00(1) 0.22(5) 0.31(3) 0.27(4) 0.47(2) 0.00(6) 1.11E+02
3 0.39(6) 0.84(4) 0.96(2) 0.92(3) 0.43(5) 1.00(1) 3.95E-01
4 1.00(1) 1.00(1) 1.00(1) 1.00(1) 0.00(6) 1.00(1) 3.21E+00
5 0.53(4) 0.20(5) 0.92(2) 0.00(6) 0.67(3) 1.00(1) 5.75E+00
6 1.00(1) 0.00(5) 0.00(5) 0.02(4) 0.96(2) 0.69(3) 6.47E+03
7 1.00(1) 1.00(1) 1.00(1) 1.00(1) 1.00(1) 0.35(6) 2.73E-13
8 1.00(1) 0.61(5) 0.67(4) 0.61(5) 1.00(1) 1.00(1) 4.61E-06
9 1.00(1) 1.00(1) 1.00(1) 1.00(1) 1.00(1) 0.35(6) 1.76E-08
10 1.00(1) 1.00(1) 1.00(1) 1.00(1) 1.00(1) 0.59(6) 1.55E-10
11 0.37(5) 0.57(3) 0.82(2) 0.53(4) 0.10(6) 1.00(1) 1.27E-09
12 1.00(1) 1.00(1) 1.00(1) 1.00(1) 1.00(1) 0.00(6) 1.07E+00
13 0.41(5) 1.00(1) 1.00(1) 1.00(1) 0.73(4) 0.00(6) 1.19E+01

L ARAT T 0.8 A B Py FE 3K%  A RL h  Be A A
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4.4.3 TEEXE

B | AR ORI 2 O (1 et )
FEA, n e B gy, 3 ) 7R R B0 D ) R AR JE . 2 45

SR 52, ) 52 24 2 A A 0 2 M
B IS4 R O (g, ) LS, IR A0 5 3135 )
o 6 5 2 R 2 B ) B 4 1 25 A4, B i 52 2
9 O(1). LSBT A AT EI LA 5 0]
TARTERE N O(ny ). BN L SMHT T LATR th 15K %
1 IR BB W 0 8 50T A SCHE A 10 5905 88 0 1 1
A LR 15 2

4 A BV A ) 0 S R K AT 510
SR VB PR 1 0 T AT I, 25
SRR 4T TSP BT F HE L
S

4 EENRBTE AT E (RO :s)

No. [SPS02011| MQHOA | NSR PSR |BBFWA | QPSO
1| 464(4) [17.06(6) | 1.59(2) | 16.02(5) | 0.73(1) | 4.51(3)
2 | 5.87(6) | 2.87(4) | 1.32(2) | 1.34(3) |0.73(1) | 4.42(5)
3 | 5.85(6) | 3.03(3) | 1.45(2) | 4.47(5)|0.76(1) | 4.32(4)
4 | 9.53(4) | 15.50(6) | 3.79(2) | 13.54(5) | 3.19(1) | 8.50(3)
5 | 5.57(6) | 2.83(4) | 1.48(2) | 2.44(3) | 1.02(1) | 4.22(5)
6 | 5.72(6) | 2.85(4) | 2.51(2) | 2.81(3) | 0.86(1) | 4.57(5)
7 | 2.62(3) |30.32(5) | 2.31(2) | 35.73(6) | 0.89(1) | 4.09(4)
8 | 5.10(6) | 2.63(4) | 1.36(3) | 1.35(2) | 0.87(1) | 4.14(5)
9 | 3.09(3) | 4.09(5)| 2.58(2) | 3.47(4) | 1.30(1) | 4.90(6)
10 | 5.70(6) | 1.72(4) | 1.07(3) | 1.04(2) | 0.70(1) | 4.22(5)
11| 6.50(6) | 3.79(4) | 2.49(3) | 2.47(2) | 2.09(1) | 5.85(5)
12 | 5.07(6) | 2.88(4) | 1.55(2) | 1.60(3) | 0.88(1) | 4.34(5)
13 | 4.75(3) | 7.21(4) | 81.79(6) | 78.94(5) | 0.86(1) | 4.23(2)
14 | 470(6) | 2.62(4) | 1.35(2) | 1.44(3) |0.88(1) | 4.26(5)
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