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Abstract

This thesis evaluates the robustness of the Fixed-Set Search (FSS-WSN) cluster-head selec-
tion algorithm in Wireless Sensor Networks under realistic radio channel models. Most prior
comparisons rely on Heinzelman's deterministic energy model, which assumes perfect packet
delivery — an assumption far from experimental reality. We conduct a systematic compar-
ison of six algorithms (LEACH, HEED, SEP, PSO, GWO, FSS-WSN) under three channel
models: ideal, log-normal shadowing, and log-normal plus Rayleigh fading. The factorial
plan covers 720 simulations, analyzed with paired Wilcoxon signed-rank tests, Holm correc-
tion, and effect-size estimation. Two hypotheses are tested: stability of FSS-WSN's advantage
across channels (H)), or its dependence on the channel model (/7). The work contributes
methodologically by extending the validation framework of FSS-WSN, empirically by deliv-
ering the first documented benchmark under realistic channels, and practically by providing
a robustness guide for algorithm selection based on the expected deployment environment.

Keywords: Wireless Sensor Networks, Hierarchical Clustering, Fixed Set Search, Radio
Channel Models.
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Start time: iue A5-8A5-2026 12:50:21_38
——— Installing dependencies {idempotent? —-—

——— Running 728 simulations ——

This will take several hours on a 6—core CPU. Progress is logged helow
and to production_log.txt. You can re—run this script if interrupted <{it
skips finished sims automatically).

[run_production] machine: cpu_count=12

[run_production] 728 zimulations on 11 workers. max_rounds=2500
[run_production] algos=['LEACH’,. *'HEED', *'SEP’, *'PS0’', 'GWO’,. *F85'1]
[run_production] channels=[’ideal’,. ’lognormal’. *lognormal_rayleigh®]
[run_production] bs_modes=[’center’, ’‘corner’]

[run vroduction] out dir=G:~fss—vroduction-bundlesresults
[run_production] saved production_summary.csv: 728 rouws
[*un_production] zaved production_timeseries.csu: 1077104 rous
[run_production] new=728,. resumed=0, failed=8

[run_production] total wall-clock: 1838.9 min

d B5/86-2826 6:07:30.92
B  C(SUCCESS>

- production_summary.cswv
- production_timeseries.csvu
- resultss

Appuyez sur une touche pour continuer
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+9,00 12,00 | *** | <10~* | LEACH | §_, | Jl
+8,14 | 621 | ** | <1074 | HEED ’
+9,21 12,58 | *** | <1074 | SEP
+9,32 18,17 | *** | <107* | PSO
+9,34 15,60 | *** | <107* | GWO
+4,35 1,99 | ** [ <107% | LEACH | a,l; [ Jll
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+4.11 2,03 | *** | <1074 | SEP
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