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ABSTRAK

Nama : Raga Triagantara

NIM : 41521010129

Program Studi . Teknik Informatika

Judul Laporan Skripsi . Implementasi Hybrid GWO-SCA Dengan Support

Vector Machine Dan K-Nearest Neighbor Untuk
Mengklasifikasi Indeks Polusi Udara Provinsi DKI
Jakarta

Dosen Pembimbing : Andi Nugroho, ST, M.Kom

Pencemaran udara merupakan tantangan lingkungan dan kesehatan yang signifikan
di Provinsi DKI Jakarta, Indonesia. Klasifikasi yang akurat terhadap Indeks
Kualitas Udara (AQI) sangat penting untuk pemantauan yang efektif dan
perumusan kebijakan. Penelitian ini menerapkan kombinasi algoritma Hybrid Grey
Wolf Optimizer-Sine Cosine Algorithm (GWO-SCA) yang terintegrasi dengan
Support Vector Machine (SVM) dan K-Nearest Neighbor (KNN) untuk
mengklasifikasikan data AQI di Provinsi DKI Jakarta. Penelitian ini mengevaluasi
empat model, yaitu HGWOSCA+SVM, HGWOSCA+KNN, SVM, dan KNN,
berdasarkan metrik performa seperti akurasi, presisi, recall, dan F1-score. Hasil
penelitian menunjukkan bahwa model HGWOSCA+KNN mencapai performa
tertinggi dengan akurasi sebesar 98,774%, presisi 98,774%, recall 98,775%, dan
Fl-score 98,774%. Model HGWOSCA+SVM juga meningkatk dengan mencapai
akurasi sebesar 98.36%, dibandingkan dengan 94.97% pada model SVM tanpa
hybrid. Selain itu, meskipun SVM mengungguli KNN baik dalam skema hybrid
maupun tanpa hybrid, kombinasi GWO-SCA secara signifikan meningkatkan
akurasi dan keandalan klasifikasi kedua model tersebut. Temuan ini menegaskan
efektivitas teknik optimasi iybrid dalam meningkatkan model pembelajaran mesin
untuk klasifikasi data lingkungan.

Kata kunci: Hybrid GWO-SCA, SVM, KNN, Optimisasi, Klasifikasi, Indeks
Polusi Udara.
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ABSTRACT

Nama : Raga Triagantara

NIM : 41521010129

Program Studi . Teknik Informatika

Judul Laporan Skripsi : Implementation of Hybrid GWO-SCA with

Support Vector Machine and K-Nearest Neighbor to
Classify the Air Pollution Index for DKI Jakarta
Province

Dosen Pembimbing : Andi Nugroho, ST, M.Kom

Air pollution is a significant environmental and health challenge in the DKI Jakarta
Province, Indonesia. Accurate classification of the Air Quality Index (AQI) is
crucial for effective monitoring and policy formulation. This study implements a
combination of the Hybrid Grey Wolf Optimizer-Sine Cosine Algorithm (GWO-
SCA) integrated with Support Vector Machine (SVM) and K-Nearest Neighbor
(KNN) to classify AQI data in the DKI Jakarta Province. The study evaluates four
models—HGWOSCA+SVM, HGWOSCA+KNN, SVM, and KNN—based on
performance metrics such as accuracy, precision, recall, and F1-score. The results
show that the HGWOSCA+KNN model achieves the highest performance, with an
accuracy of 98.774%, precision of 98.774%, recall of 98.775%, and an F1-score
0f 98.774%. The HGWOSCA+SVM model also improves, achieving an accuracy of
98.36% compared to 94.97% for the non-hybrid SVM model. Additionally, while
SVM outperforms KNN in both hybrid and non-hybrid schemes, the GWO-SCA
combination significantly enhances the accuracy and reliability of both models.
These findings confirm the effectiveness of hybrid optimization techniques in
improving machine learning models for environmental data classification.

Kata kunci: Hybrid GWO-SCA, SVM, KNN, Optimization , Classification, Air
Pollution Index.

vii

https://lib.mercubuana.ac.id



DAFTAR ISI

HALAMAN JUDUL i
HALAMAN PERNYATAAN KARYA SENDIRI ii
HALAMAN PENGESAHAN iii
KATA PENGANTAR iv
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI v
ABSTRAK ....ccorvevvunriccrcnnnienens vi
ABSTRACT ...ucniirinrinnnsnssississssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss vii
DAFTAR ISL.auuuiiiiiiiiniinsninisnncsssnnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss viii
DAFTAR TABEL X
DAFTAR GAMBAR Xi
DAFTAR LAMPIRAN xii
BAB I PENDAHULUAN 1
1.1 Latar BelaKang .........cccvoiiiiiiieie e 1
1.2 Perumusan Masalah ... 3
1.3 Tujuan Penellitian ... 4
1.4 Manfaat PENEITIAN ......ccovviiiiiciceee e 4
1.5  Batasan Masalah ..o 4
BAB II TINJAUAN PUSTAKA ..ucuviiiiiirnniccssseneccssssnsscssssssosssssssssssssssssssssssssssssse 5
2.1 Penelitian Terdanulu ... 5
2.2 Teori Pendukung ...t 21
BAB III METODE PENELITIAN w25
3.1 JeNiS PENEILIAN. ...c.iciiiieiee et 25
3.2 Tahapan Penelitian ...t 26
BAB 1V PEMBAHASAN 28
4.1 Data PreproCeSSiNg ........cuooaieiiiiiiieiie ettt 28
411 Data Cleaning Dan Data NUMDEFing ..............cccouvveiviiiiiiiniiiiiinenn, 28
41.2 Data Balancing ...............cccooviiiiiiiiiiiiiiie e 30
4.1.3 NOIMAlISAST DALA. .......cveviiiiiiiiieeee e 30
414 Implementasi Hybrid GWO-SCA ..o, 31
4.2  Klasifikasi dengan Hybrid GWO-SCA .........cccooiiiiiie e 32
viii

https://lib.mercubuana.ac.id



421 SVM L 33

4.2.2 KININ ettt b e n e e 35
4.3  Klasifikasi Tanpa Hybrid GWO-SCA .......cccciiiiiiiiieie e, 38
4.3.1 SV M et 38
4.3.2 KININ ettt ne e 41
4.4  Revisi Pembanding Dengan Dataset Tanpa Fitur Stasiun .................c....... 44
4.4.1 Data Cleaning Dan Data NUmbering ............cccccovveiviiiicniiniicnennn 44
4.4.2 Data BalanCing ...............cccoiiiiiiiiiiiiiiii e 45
45  EVvaluasi MOOEL ... 53
45.1 Evaluasi Model Utama..........cooveiiiiieiiieesseeeee e 53
45.2 Evaluasi Model REVISH .......c.ccveiiiiiiiiiece e 54
BAB V KESIMPULAN DAN SARAN 57
5.1 KESIMPUIAN c..oeiiiiice e 57
5.2 SATAN Lottt r e e e r e e e nnee s 57
DAFTAR PUSTAKA 59
LAMPIRAN . .cciiiiiiittiiniintticsisstticssssssnssssssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssss 62
................................................................................................................................ 69
IX

https://lib.mercubuana.ac.id



Tabel 2.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.

DAFTAR TABEL

1 Penelitian Terkait........ccooceieiiiiiieieie e s 5
1 DAtaSet AWAL ......cceiiiieiiieiece et e 28
2 Dataset setelah di cleaning dan nUMDbering.........ccccooceviveiinininenennnnn 29
3 Keterangan numbering dataset...........cccovvevveieieeriecie s 29
4 Hasil dari metode oversampling ........cccovvevveieiieeneeie e 30
5 Hasil dari normalisasi data............ccccevereeriiiniieneseseere e 31
6 Hasil optimisasi dari algoritma Hybrid GWO-SCA...........cccevvinienn. 32
7 Dataset setelah di cleaning dan numbering..........ccccccevvveveiiieveeceenenn, 44
8 Hasil dari metode oversampling ........c.cccevveiiiiievi i 45
9 Hasil dari normalisasi data............cccevvieereiieiiiene e e 46
10 Hasil optimisasi dari algoritma Hybrid GWO-SCA .........cccccevveneene. 47
11 Perbandingan evaluasi model Utama..............cccccoovvevveieiiieieecne e, 53
12 Perbandingan evaluasi model ReVISi .........ccccccveveiieiieie i, 55

X

https://lib.mercubuana.ac.id



Gambar 2.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

DAFTAR GAMBAR

1 Alur Kerja Penelitian ... 24
1 Convusion MatriX SVM (1) ...ccoevveiiiieceeie e 33
2 Convusion MatriX SVM (2) ...cccvviieiieiiceseece e 34
3 Convusion MatriX SVM (3) .ocveeeiiriieesie e 35
4 Convusion MatriX KNIN (1) ..ccceeverriieeieneeeeieseee e 36
5 Convusion MatriX KNN (2) ....ccooviieiieiiiiesecie e 37
6 Convusion MatriX KNN (3) ..ccooviieiieriiiesece e 38
7 Convusion MatrixX SVM (1) c.ccceveiineniiiiesieeeee e 39
8 Convusion MatrixX SVM (2) ...ccoeoeiiiiiiiiiiiieeeeree e 40
9 Convusion MatriX SVM (3) ...ecoeiieiieiicieceee e 41
10 Convusion Matrix KNN (1) ....ccovveviiieieee e 42
11 Convusion MatriXx KNN (2) ..o 43
12 Convusion Matrix KNN (3) ...ooovoiiiiiiiiieeeeese e 44
13 Convusion MatriX SV M ......ccoiiiieiese e 48
14 Convusion MatriXx KNN........ccooiiiee e 50
15 Convusion MatriX SVM ... 51
16 Convusion MatriX KNIN .........cccoiieriniiieee e 52

Xi

https://lib.mercubuana.ac.id



DAFTAR LAMPIRAN

Lampiran 1 Kartu ASISTENSI ....c..ccviiieieiie e 62
Lampiran 2 CUriculum VIt .......c.ccveieiiieiieie e 63
Lampiran 3 Surat Keterangan Telah Mengikuti BNSP ..........ccccooeiiiiiniiinne. 64
Lampiran 4 Lembar Pengajuan Sidang.........ccoceoerereneninesineeeesese s 65
Lampiran 5 Surat Pernyataan HAKI ..........cccoov e 66
Lampiran 6 Surat Pengalihan HAKI ..o 67
Lampiran 7 Form Revisi Dosen Pengui L........ccccooeiiiiiiiininieicsee s 68
Lampiran 8 Form Revisi DOSeN PENQUJT 2........cooveiveriniiiienisieeee s 69
Lampiran 9 Nilai Tugas AKNIE ..o 70
Lampiran 10 Hasil CeK TUNItin.........cccoeiieii i 71
Xii

https://lib.mercubuana.ac.id





