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ABSTRACT

ANALYSIS OF SUGAR PRODUCTION QUALITY CONTROL USING

MEWMV AND MEWMA CONTROL CHARTS WITH A RESIDUAL TIME

SERIES APPROACH

Quality control is a crucial aspect in manufacturing a product, such as
sugar. Quality control in sugar production in this study involves factors like
moisture content, color of the sugar solution, and grain size. The objective of this
research is to statistically evaluate the quality of sugar production and identify
process capability analysis. The methods employed include Multivariate
Exponentially Weighted Moving Variance (MEWMV) and Multivariate
Exponentially Weighted Moving Average (MEWMA) control charts.
Autocorrelation among observations in the sugar production process was found,
hence quality control was implemented using a time series approach. The best
result from residual model analysis showed a VARI(12,1) model. In the MEWMV
control chart, the selected optimal weights were ω = 0.4, λ = 0.3, indicating the
process was under control after 2 adjustments. Meanwhile, in the MEWMA
control chart, the selected optimal weight was λ = 0.1, indicating the process was
under control after 1 adjustment. Common factors influencing sugar production
processes include human factors, machinery, and methods. Process capability
analysis resulted in MCn and MCnk values less than 1, indicating that the process
did not meet the desired capability.

Keywords: BJB, MEWMA, MEWMV, Moisture, Quality, Sugar, Sugar Solution
Color, Time Series
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ABSTRAK

ANALISIS PENGENDALIAN KUALITAS PRODUKSI GULA

MENGGUNAKAN DIAGRAM KENDALI MEWMV DAN MEWMA

DENGAN PENDEKATAN RESIDUAL TIME SERIES

Pengendalian kualitas merupakan aspek krusial dalam pembuatan suatu
produk, salah satunya yaitu gula. Pengendalian kualitas terhadap produksi gula
pada penelitian ini melibatkan faktor-faktor seperti kadar air, warna larutan gula,
dan besar jenis butir. Tujuan dari penelitian ini yaitu untuk mengevaluasi kualitas
produksi gula secara statistik dan mengidentifikasi analisis kapabilitas proses.
Metode yang digunakan melibatkan diagram kendali MEWMV (Multivariate
Exponentially Weighted Moving Variance) dan MEWMA (Multivariate
Exponentially Weighted Moving Average). Ditemukan adanya autokorelasi antar
pengamatan dalam proses produksi gula, sehingga pengendalian kualitas
diterapkan menggunakan pendekatan time series. Hasil terbaik dari analisis model
residual menunjukkan model VARI(12,1). Pada diagram kendali MEWMV,
pembobot optimum yang terpilih ialah ω = 0.4, λ = 0.3, menandakan bahwa
proses telah terkendali setelah dilakukan 2 kali perbaikan. Sedangkan, pada
diagram kendali MEWMA, pembobot optimum yang terpilih ialah λ = 0.1
menandakan bahwa proses telah terkendali setelah dilakukan 1 kali perbaikan.
Faktor umum yang mempengaruhi proses produksi gula seperti faktor manusia,
mesin, maupun metode. Analisis kapabilitas proses mendapatkan hasil MCn dan
MCnk kurang dari 1, menandakan bahwa proses belum memenuhi kapabilitas yang
diinginkan.

Kata kunci: BJB, Gula, Kadar Air, Kualitas, MEWMA, MEWMV, Time Series,
Warna Larutan Gula
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