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Improved Sparrow Search Algorithm Based on Multi-strategy Fusion and Application in
Disease Prediction
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(School of Information Science and Engineering, Linyi University, Linyi 276000, China)

% \
Abstract: To address the fast convergence that leads to a tendency to local optimal solutions of the sparrow search

algorithm SSA when solving problems, this study proposes a sparrow search @lgorithm incorporating multi-strategy
improvement (LCSSA). Firstly, the ability of global searching and to jump out of-local optimal solutions is enhanced by
introducing nonlinear decreasing weights and Levy flight strategytt,o jointly improve the discoverer position updating
formula. Secondly, Cauchy mutation is introduced to update the positions of the followers, that is, the optimal solution is
updated and perturbed. The study selects four.comparison algorithms on 12 benchmark functions for comparative
experiments. The experimental results show that the improved algorithm has achieved effective improvement in
convergence speed anq stabi‘lit};. In disease prediction, LCSSA has a good performance in four chronic disease datasets,
showing higher prediction accuracy compared with selected algorithms.
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CPO a=0.2, Nyip=40, T=0.8, T=2 Fl1 Griewank | Dim [~600, 600] 0
SSA PD=0.2, SD=0.2, ST=0.8 F12 Penali;_edl Dim [-50, 50] 0
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PSO  924E-03 9.85E-02  8.02E-02 S5IE+00  2.06ET01  9.55E+00  6.61E+02  L.OIE+03  2.58E+02
GWO  9.08B-35 1.85E-33  3.08E-33 1.94B-25  853E-24  131E-23  3.46E-16 3.61E-15  2.18E-15
F1 CPO  4.15B-76  2.19B-41  1.20E-40 597E-82  249B-41  1.16E-40  3.16E-63  1.64E-38  8.99E-38
SSA  0.00E+00 2.32E-109 1.27E-108  0.00E+00  6.63E-110 3.63E-109  0.00E+00  1.13E-145 6.17E-145
LCSSA  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E-+00
PSO  1.14E-02 3.83E-02  2.32E-02 579E-01  322E+00  4.85E+00  L41E+0l  3.38E+01  L.16E+0l
GWO  8.02E-21  620E20  5.03E-20  4.11E-15  155B-14  6.66E-15  7.21E-10  1.66E-09  5.61E-10
F2 CPO  827E-37  7.46E-24  2.82E-23 342E-35  4.82B-21  246E-20  1.30E-33  5.02E-21  2.06E-20
SSA  0.00E+00 2.92E-80  1.57E-79 0.00E+00  839E-79  4.60E-78  0.00E+00  Q.79E-74  1.52E-73
LCSSA  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00
PSO  3.60E+02  1.35E+03  1.37E+03 S44E+03  1.07E+04  3.20E+03, |4.90E+04= 7.33E+04  1.89E+04
GWO  3.05B-11 191E-06  1.04E-05 1.44B-05  7.17E-03 1 .goé‘.Toz 7.89E-01  1.14E+02  1.61E+02
F3 CPO  3.77E-66  187E-38  7.43E-38 0.00E+00  9.06E-37 ' 443E36 . 353E69 1.I5E-33  592E-33
SSA  0.00E+00  1.98E-98  9.57E-98 0.00E+00  1.89E-80.  1.04E-79  0.00E+00  9.79E-76  536E-75
LCSSA  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00
PSO  4.12E+00  5.56E+00  9.43E-01 128E+01  1.65B+01  2.13E+00  3.12Et01  3.67E+01  3.65E+00
GWO  527E-09  2.07E-08 . 145E-08. 296E-06  4.15E-05  7.13E-05  1.59E-02  1.80E-01  2.24E-01
F4 CPO  1.85E-37  262E-21, M.16E20  272E-36  3.01E-21  134E-20  293E-36  583E-22  2.38E-21
SSA  000E+00 " 4.88E-64  263E-63  343E-196  LISE-49  631E-49  0.00E+00  271E-58  148E-57
LCSSA  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E-+00
PSO  296E+01  3.11E+03  1.64E+04  5.88E+02  2.05E+03  1.07E+03  7.04E+04  2.34E+05  8.15E+04
GWO  256E+01  2.67E+01  6.92E-01 4.60E+01  4.69E+01  6.29E-01  9.57E+01  9.77E+01  9.15E-01
F5 CPO  248E+01  2.53E+01  2.69E-01 454E+01  4.58E+01  3.02E-01  9.57E+01  9.62E+01  2.23E-01
SSA  2.18E-03  7.68E-02  1.37E-01 1.78E-02  7.93E-01  1.46E+00  1.05E-02  2.98E+00  6.77E+00
LCSSA 197E-06 1.01E-03  123E-03  S5.71E-07 221E-03  5.33E-03  2.16E-05 1.24E-02  4.47E-02
PSO  9.93E-03 8.57E-02  8.98E-02 533E-03  1.84E+01  L.I2E+01  4.47E-02  138E+03  1.90E+03
GWO  326E-05 4.18E-01  3.41E-01 7.56E-01  1.64E+00  4.40E-01  5.76E+00  8.19E+00  1.04E+00
F6 CPO  1.70E-06  637E-06  3.88E-06 327E-04  1.17B-03  5.58E-04  7.08E-02  1.34E-01  4.15E-02
SSA  129E-03  3.53E-03  1.92E-03 1.14E-02  2.55E-02  8.88E-03  1.04E-01  1.68E-01  3.31E-02
LCSSA  7.06E-08 3.33E-06 4.04E-06  132E-08 2.88E-05 3.95E-05  7.63E-08  1.06E-04  2.04E—04
PSO  1.08E-02 3.17E-02  8.81E-03 751E-02  147E-01  443E-02  826E-01  1.55E+00  1.97E+00
F7 GWO  3.13E-04  1.08E-03  6.89E-04 2.94E-04  1.78E-03  9.19E-04  1.36E-03  3.82E-03  1.50E-03
CPO  1.66E-04  1.53E-03  1.03E-03 1.96E-04  1.43E-03  1.11E-03  131E-04 1.74E-03  1.07E-03
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33 MhYERE TR e B AT AR (5R)
Dim=30 Dim=50 Dim=100

A FME pRiEE AL M RS L URIES A hriEZE

SSA 3.23E-06 2.97E-04 2.98E-04 2.71E-05 2.84E-04 2.73E-04 1.72E-05 2.18E-04 1.54E-04

LCSSA 3.32E-07 4.56E-05 4.71E-05 4.57E-07 5.01E-05 5.16E-05 4.88E-06 4.04E-05 3.04E-05

PSO 2.56E+01 4.77E+01 1.48E+01 6.91E+01 1.06E+02 2.51E+01 2.74E+02 3.58E+02 5.10E+01

GWO 0.00E+00 1.90E+00 3.08E+00 1.14E-13 4.28E+00 7.05E+00 3.07E-12 7.39E+00 7.41E+00

F9 CPO 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SSA 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

LCSSA 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

PSO 3.11E-02 1.68E-01 2.13E-01 1.35E+00 2.35E+00 4.50E-01 5.18E+00 5.92E+00 4.89E-01

GWO 3.60E-14 4.41E-14 6.27E-15 2.78E-13 4.73E-13 1.84E-13 2.91E-09 6.52E-09 2.23E-09

F10 CPO 4.44E-16 6.81E-16 9.01E-16 4.44E-16 5.63E-16 6.49E-16 4.44E-16 %.631346 6.49E-16
SSA 4.44E-16 4.44E-16 0.00E+00 4.44E-16 4.44E-16 0.00E+00 4.44E-16_  4.44E-16 0.00E+00

LCSSA 4.44E-16 4.44E-16 0.00E+00 4.44E-16 4.44E-16 0.00E+00 4.44E-16 4.44E-16 0.00E+00

PSO 3.98E-02 1.51E-01 8.39E-02 1.04E+00 1.I6E+00 | 121E=01 = 6.65E+00 1.01E+01 2.26E+00

GWO 0.00E+00 4.10E-03 9.05E-03 0.00E+00 2.84E-03 6.97E-03 1.11E-15 1.94E-03 6.12E-03

F11 CPO 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E-+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SSA 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

LCSSA 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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