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OPTIMASI PENJADWALAN DENGAN METODE PARETO-BASED 

OPTIMIZATION HGLSA UNTUK JADWAL SHIFT KARYAWAN 

 

NUGROHO AGUNG WIBISONO 

 

 

ABSTRAK 

 

Penjadwalan shift karyawan pada skala industri riil merupakan permasalahan 

optimasi kompleksitas tinggi akibat sifat pekerjaan yang dinamis, fluktuasi 

kebutuhan tenaga kerja, serta adanya aturan mutlak (constraints). Penelitian ini 

mengusulkan algoritma Pareto-Based Optimization HGLSA (PBO-HGLSA) untuk 

mengatasi kelemahan konvergensi prematur pada algoritma genetika konvensional. 

PBO-HGLSA mengintegrasikan Algoritma Genetika (GA) sebagai instrumen 

pencarian global, Local Search Repair (LS) berbasis aturan deterministik yang 

terinspirasi dari Tabu Search (TS), serta Constrained Domination Principle. 

Tingginya tekanan penalti yang berwujud continuous-valued memicu terjadinya 

fenomena Singleton Front di akhir eksekusi, sehingga metrik Pareto kuantitatif 

konvensional kehilangan relevansi matematisnya. Oleh karena itu, evaluasi 

komparatif multi-dimensi dilakukan secara visual menggunakan Radar Chart 

berdasarkan sepuluh eksekusi independen. Hasil pengujian membuktikan bahwa 

PBO-HGLSA mendominasi algoritma pembanding (NSGA-II) secara holistik. 

Algoritma usulan berhasil meningkatkan pemerataan keadilan beban kerja (𝑓1) 

sebesar 4,45%, menekan tingkat kekurangan staf (𝑓2) sebesar 0,82% hingga 

menyentuh batas minimum ekstrem 1.104 orang, serta mereduksi total penalti 

sebesar 0,34% yang secara absolut setara dengan penghematan 32.050 poin 

pelanggaran per siklus. Injeksi mekanisme Local Search Repair terbukti efektif 

mengeliminasi pelanggaran secara deterministik. Seluruh peningkatan kualitas 

penjadwalan ini dicapai dengan konsekuensi perlambatan waktu komputasi sebesar 

116,75% (mencapai rata-rata lima menit), yang sepenuhnya terjustifikasi oleh 

signifikansi peningkatan kelayakan jadwal operasional. 

 

 

Kata kunci: Algoritma Genetika, Constrained Domination, Local Search Repair, 

Optimasi Penjadwalan, PBO-HGLSA. 
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NUGROHO AGUNG WIBISONO 

 

 

 

ABSTRACT 

 

Employee shift scheduling on a real industrial scale is a highly complex 

optimization problem due to the dynamic nature of the work, fluctuations in 

workforce demand, and the presence of strict rules (constraints). This research 

proposes the Pareto-Based Optimization HGLSA (PBO-HGLSA) algorithm to 

overcome the premature convergence weakness in conventional genetic algorithms. 

PBO-HGLSA integrates the Genetic Algorithm (GA) as a global search instrument, 

deterministic rule-based Local Search Repair (LS) inspired by Tabu Search (TS), 

and the Constrained Domination Principle. The high pressure of continuous-valued 

penalties triggers a Singleton Front phenomenon at the end of the execution, 

rendering conventional quantitative Pareto metrics mathematically irrelevant. 

Therefore, a multi-dimensional comparative evaluation was conducted visually 

using a Radar Chart based on ten independent executions. The test results prove 

that PBO-HGLSA holistically dominates the comparative algorithm (NSGA-II). 

The proposed algorithm successfully improved the fairness of workload distribution 

(𝑓1) by 4.45%, suppressed the staff shortage rate (𝑓2) by 0.82% reaching an extreme 

minimum limit of 1,104 people, and reduced the total penalty by 0.34%, which is 

absolutely equivalent to saving 32,050 violation points per cycle. The injection of 

the Local Search Repair mechanism proved effective in eliminating violations 

deterministically. All improvements in the quality of the scheduling compromise 

were achieved with the consequence of a computational time slowdown by 116.75% 

(averaging five minutes), which is fully justified by the significant improvement in 

operational schedule feasibility. 

 

 

Kata kunci: Constrained Domination, Genetic Algorithm, Local Search Repair, 

PBO-HGLSA, Scheduling Optimization. 
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