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LAMPIRAN DATA 
 

No Tahun Kecamatan Produksi Luas Lahan 

1 2020 Pragaan 715 1175 

2 2020 Saronggi 751 955 

3 2020 Giligenteng 20 14 

4 2020 Talango 28859 12155 

5 2020 Kalianget 183 200 

6 2020 Kota Sumenep 58 13 

7 2020 Batuan 4261 4100 

8 2020 Lenteng 6197 10000 

9 2020 Ganding 0 0 

10 2020 Guluk Guluk 1438 1017 

11 2020 Pasongsongan 6099 4250 

12 2020 Ambunten 12474 8500 

13 2020 Rubaru 573 1030 

14 2020 Dasuk 881 1000 

15 2020 Manding 2513 3500 

16 2020 Batuputih 21 15 

17 2020 Gapura 4981 1500 

18 2020 Batang Batang 42 11 

19 2020 Dungkek 3163 3750 

20 2020 Nonggunong 13613 7500 

21 2020 Gayam 0 0 

22 2020 Raas 28 24 

23 2020 Sapeken 658 400 

24 2020 Arjasa 10706 14700 

25 2020 Kangayan 5128 4530 

26 2020 Masalembu 119 106 

27 2020 Sumenep 103461 80431 

28 2021 Pragaan 519 1150 

29 2021 Saronggi 773 975 

30 2021 Giligenteng 0 0 

31 2021 Talango 32960 14165 

32 2021 Kalianget 172 200 

33 2021 Kota Sumenep 67 13 

34 2021 Batuan 4273 4100 

35 2021 Lenteng 6201 10000 

36 2021 Ganding 0 0 

37 2021 Guluk Guluk 1892 1305 

38 2021 Pasongsongan 6342 4340 

39 2021 Ambunten 12854 8900 

40 2021 Rubaru 581 1030 

41 2021 Dasuk 1411 1000 

42 2021 Manding 2637 3500 



 

No Tahun Kecamatan Produksi Luas Lahan 

43 2021 Batuputih 22 15 

44 2021 Gapura 5104 1600 

45 2021 Batang Batang 45 15 

46 2021 Dungkek 3871 4000 

47 2021 Nonggunong 14093 7500 

48 2021 Gayam 1321 1000 

49 2021 Raas 14 12 

50 2021 Sapeken 711 400 

51 2021 Arjasa 10845 14700 

52 2021 Kangayan 5203 4540 

53 2021 Masalembu 135 108 

54 2021 Sumenep 112046 84568 

55 2022 Pragaan 530 1175 

56 2022 Saronggi 866 975 

57 2022 Giligenteng 22 0 

58 2022 Talango 38006 16355 

59 2022 Kalianget 181 200 

60 2022 Kota Sumenep 98 20 

61 2022 Batuan 4301 4100 

62 2022 Lenteng 6301 10000 

63 2022 Ganding 0 0 

64 2022 Guluk Guluk 2564 1300 

65 2022 Pasongsongan 10452 4420 

66 2022 Ambunten 14033 9000 

67 2022 Rubaru 597 1030 

68 2022 Dasuk 1424 1000 

69 2022 Manding 2790 3500 

70 2022 Batuputih 31 15 

71 2022 Gapura 5682 1500 

72 2022 Batang Batang 46 15 

73 2022 Dungkek 3921 4000 

74 2022 Nonggunong 14408 7500 

75 2022 Gayam 1371 1000 

76 2022 Raas 18 15 

77 2022 Sapeken 773 400 

78 2022 Arjasa 10998 14700 

79 2022 Kangayan 5512 4600 

80 2022 Masalembu 148 110 

81 2022 Sumenep 125051 86930 

82 2023 Pragaan 535 1175 

83 2023 Saronggi 929 1000 

84 2023 Giligenteng 20 0 

85 2023 Talango 39360 16700 

86 2023 Kalianget 171 200 

87 2023 Kota Sumenep 98 20 



 

No Tahun Kecamatan Produksi Luas Lahan 

88 2023 Batuan 4404 4200 

89 2023 Lenteng 7709 10000 

90 2023 Ganding 0 0 

91 2023 Guluk Guluk 2799 1500 

92 2023 Pasongsongan 11635 5100 

93 2023 Ambunten 16184 9000 

94 2023 Rubaru 632 1030 

95 2023 Dasuk 1459 1000 

96 2023 Manding 2888 3500 

97 2023 Batuputih 29 15 

98 2023 Gapura 5774 1500 

99 2023 Batang Batang 46 15 

100 2023 Dungkek 3876 4000 

101 2023 Nonggunong 14572 7600 

102 2023 Gayam 1457 1100 

103 2023 Raas 18 15 

104 2023 Sapeken 928 550 

105 2023 Arjasa 11497 14500 

106 2023 Kangayan 5573 4700 

107 2023 Masalembu 156 115 

108 2023 Sumenep 132729 88535 



 

LAMPIRAN SOURCE CODE 

1. Source Code KecamatanController.php 

<?php 

namespace App\Http\Controllers; 

use App\Models\TbKecamatan; 

use Illuminate\Http\Request; 

use Illuminate\Support\Facades\DB; 

use Illuminate\Support\Facades\Validator; 

use RealRashid\SweetAlert\Facades\Alert; 

class KecamatanController extends Controller 

{ 

public function index() 

{ 

$data['kecamatan'] = TbKecamatan::all(); 

$title = 'Hapus Kecamatan'; 

$text = "Apakah anda yakin untuk hapus?"; 

confirmDelete($title, $text); 

return view('kecamatan.index', $data); 

} 

public function create() // untuk menampilkan halaman 

{ 

return view('kecamatan.create'); 

} 

public function store(Request $request) 

{ 

$messages = [ 

'required' => 'Field :attribute wajib diisi.' 

]; 

$validator = Validator::make($request->all(), [ 

'nama_kecamatan' => 'required|string|max:255' 

], $messages); 

if ($validator->fails()) { 

return redirect()->back()->withInput()- 

>withErrors($validator); 

} 

DB::beginTransaction(); 

try { 

$kecamatanData = $request->all(); 

TbKecamatan::create($kecamatanData); 

Alert::success("Success", "Data berhasil 

disimpan");  

DB::commit(); 

return redirect("kecamatan"); 

} catch (\Exception $e) { 

DB::rollBack(); 

return redirect()->back()->withInput()- 

>with('error', 'Terjadi kesalahan saat menyimpan data. ' . 

$e->getMessage()); 

} 

} 

public function edit(TbKecamatan $kecamatan) 

{ 

return view('kecamatan.edit', compact('kecamatan')); 

} 

public function update(Request $request, TbKecamatan 

$kecamatan) 



 

<?php 

namespace App\Http\Controllers; 

use App\Imports\ProduksiImport; 

use App\Models\TbProduksi; 

use App\Models\TbKecamatan; 

use Exception; 

use Illuminate\Http\Request; 

use Illuminate\Support\Facades\DB; 

use Illuminate\Support\Facades\Validator; 

use Maatwebsite\Excel\Facades\Excel; 

use RealRashid\SweetAlert\Facades\Alert; 

class ProduksiController extends Controller 

{ 

public function index() 

{ 

$data['produksi'] = TbProduksi::all(); 

$title = 'Hapus Produksi'; 

$text = "Apakah anda yakin untuk hapus?"; 

confirmDelete($title, $text); 

return view('produksi.index', $data); 

 

 

2. Source Code ProduksiController.php 
 

{ 

$messages = [ 

'required' => 'Field :attribute wajib diisi.' 

]; 

$validator = Validator::make($request->all(), [ 

'nama_kecamatan' => 'required|string|max:255' 

], $messages); 

if ($validator->fails()) { 

return redirect()->back()->withInput()- 

>withErrors($validator); 

} 

 

DB::beginTransaction(); 

try { 

$kecamatanData = $request->all(); 

$kecamatan->update($kecamatanData 

Alert::success("Success", "Data berhasil 

disimpan"); 

DB::commit(); 

return redirect("kecamatan"); 

} catch (\Exception $e) { 

DB::rollBack(); 

return redirect()->back()->withInput()- 

>with('error', 'Terjadi kesalahan saat menyimpan data. ' . 

$e->getMessage()); 

} 

} 

public function destroy(TbKecamatan $kecamatan) 

{ 

$kecamatan->delete(); 

Alert::success('Success', 'Kecamatan berhasil 

dihapus'); 

return redirect()->route('kecamatan.index'); 

} 

} 



 

} 

public function import(Request $request) 

{ 

$request->validate([ 

'file' => 'required|mimes:xls,xlsx', 

]); 

try { 

>file('file')); 

diimpor!"); 

 

Excel::import(new ProduksiImport, $request- 

Alert::success("Success", "Data berhasil 

} catch (Exception $e) { 

Alert::error('Error', 'Terjadi kesalahan: ' . $e- 

>getMessage()); 

return redirect()->back(); 

} 

return redirect()->back(); 

} 

public function create() 

{ 

$data['kecamatan'] = TbKecamatan::all(); 

return view('produksi.create', $data); 

} 

public function store(Request $request) 

{ 

$messages = [ 

'required' => 'Field :attribute wajib diisi.' 

]; 

$validator = Validator::make($request->all(), [ 

'jumlah_produksi' => 'required|string|max:255' 

], $messages); 

if ($validator->fails()) { 

return redirect()->back()->withInput()- 

>withErrors($validator); 

} 

DB::beginTransaction(); // fungsi database 

try { 

$produksiData = $request->all(); 

$existingData = TbProduksi::where('tahun', 

$produksiData['tahun']) 

->where('id_kecamatan', 

$produksiData['id_kecamatan']) 

->first(); 

if ($existingData) { 

Alert::error("Error", "Data sudah ada"); 

return redirect()->back(); 

} 

 

 

disimpan"); 

TbProduksi::create($produksiData); 

Alert::success("Success", "Data berhasil 

DB::commit(); 

return redirect("produksi"); 

} catch (\Exception $e) { 

DB::rollBack(); 

return  redirect()->back()->withInput()- 

>with('error', 'Terjadi kesalahan saat menyimpan data. ' . $e- 

>getMessage()); 

} 

} 



 

<?php 

namespace App\Http\Controllers; 

use App\Imports\LuasDaerahPanenImport; 

use App\Models\TbLuasDaerahPanen; 

use App\Models\TbProduksi; 

use App\Models\TbKecamatan; 

use Exception; 

use Illuminate\Http\Request; 

use Illuminate\Support\Facades\DB; 

use Illuminate\Support\Facades\Validator; 

use Maatwebsite\Excel\Facades\Excel; 

use RealRashid\SweetAlert\Facades\Alert; 

class LuasDaerahPanenController extends Controller 

public function edit(TbProduksi $produksi) 

{ 

$kecamatan = TbKecamatan::all(); 

return view('produksi.edit', compact('produksi', 

'kecamatan')); 

} 

public function update(Request $request, TbProduksi 

$produksi) 

{ 

$messages = [ 

'required' => 'Field :attribute wajib diisi.', 

]; 

$validator = Validator::make($request->all(), [ 

'jumlah_produksi' => 'required|string|max:255' 

], $messages); 

if ($validator->fails()) { 

return redirect()->back()->withInput()- 

>withErrors($validator); 

} 

DB::beginTransaction(); 

try { 

$produksiData = $request->all(); 

$produksi->update($produksiData); 

Alert::success("Success", "Data berhasil 

disimpan"); 

DB::commit(); 

return redirect("produksi"); 

} catch (\Exception $e) { 

DB::rollBack(); 

return redirect()->back()->withInput()- 

>with('error', 'Terjadi kesalahan saat menyimpan data. ' . $e- 

>getMessage()); 

} 

} 

public function destroy(TbProduksi $produksi) 

{ 

$produksi->delete(); 

Alert::success('Success', 'Produksi berhasil 

dihapus'); 

return redirect()->route('produksi.index'); 

} 

} 

 

3. Source Code LuasDaerahPanenController.php 
 



 

{ 

public function index() 

{ 

$data['luas_daerah_panen'] = 

TbLuasDaerahPanen::all(); 

$title = 'Hapus Luas Panen'; 

$text = "Apakah anda yakin untuk hapus?"; 

confirmDelete($title, $text); 

return view('luas_daerah_panen.index', $data); 

} 

public function import(Request $request) 

{ 

$request->validate([ 

'file' => 'required|mimes:xls,xlsx', 

]); 

try { 

Excel::import(new LuasDaerahPanenImport, 

$request->file('file')); 

Alert::success("Success", "Data berhasil 

diimpor!"); 

} catch (Exception $e) { 

Alert::error('Error', 'Terjadi kesalahan: ' . $e- 

>getMessage()); 

return redirect()->back(); 

} 

return redirect()->back(); 

} 

public function create() 

{ 

$data['kecamatan'] = TbKecamatan::all(); 

return view('luas_daerah_panen.create', $data); 

} 

public function store(Request $request) 

{ 

$messages = [ 

'required' => 'Field :attribute wajib diisi.' 

]; 

$validator = Validator::make($request->all(), [ 

'luas_daerah' => 'required|string|max:255' 

], $messages); 

if ($validator->fails()) { 

return redirect()->back()->withInput()- 

>withErrors($validator); 

} 

DB::beginTransaction(); 

try { 

$luasdaerahpanenData = $request->all(); 

$existingData = TbProduksi::where('tahun', 

$luasdaerahpanenData['tahun']) 

->where('id_kecamatan', 

$luasdaerahpanenData['id_kecamatan']) 

->first(); 

if ($existingData) { 

Alert::error("Error", "Data sudah ada"); 

return redirect()->back(); 

 

 

 

disimpan"); 

} 

TbLuasDaerahPanen::create($luasdaerahpanenData); 

Alert::success("Success", "Data berhasil 



 

<?php 

namespace App\Http\Controllers; 

use App\Models\TbClustering; 

DB::commit(); 

return redirect("luasdaerahpanen"); 

} catch (\Exception $e) { 

DB::rollBack(); 

return redirect()->back()->withInput()- 

>with('error', 'Terjadi kesalahan saat menyimpan data. ' . 

$e->getMessage()); 

} 

} 

public function edit(TbLuasDaerahPanen $luasdaerahpanen) 

{ 

$kecamatan = TbKecamatan::all(); 

return view('luas_daerah_panen.edit', 

compact('luasdaerahpanen', 'kecamatan')); 

} 

public function update(Request $request, 

TbLuasDaerahPanen $luasdaerahpanen) 

{ 

$messages = [ 

'required' => 'Field :attribute wajib diisi.' 

]; 

$validator = Validator::make($request->all(), [ 

'luas_daerah' => 'required|string|max:255' 

], $messages); 

if ($validator->fails()) { 

return redirect()->back()->withInput()- 

>withErrors($validator); 

} 

DB::beginTransaction(); 

try { 

$luasdaerahpanenData = $request->all(); 

$luasdaerahpanen->update($luasdaerahpanenData); 

Alert::success("Success", "Data berhasil 

disimpan");  

DB::commit(); 

return redirect("luasdaerahpanen"); 

} catch (\Exception $e) { 

DB::rollBack(); 

return redirect()->back()->withInput()- 

>with('error', 'Terjadi kesalahan saat menyimpan data. ' . 

$e->getMessage()); 

} 

} 

public function destroy(TbLuasDaerahPanen 

$luasdaerahpanen) 

{ 

$luasdaerahpanen->delete(); 

Alert::success('Success', 'Luas Panen berhasil 

dihapus'); 

return redirect()->route('luasdaerahpanen.index'); 

} 

} 

 

4. Source Code KlasterisasiController.php 
 



 

use App\Models\TbKecamatan; 

use App\Models\TbLuasDaerahPanen; 

use App\Models\TbSilhouetteScore; 

use Illuminate\Http\Request; 

use Illuminate\Support\Facades\DB; 

use Illuminate\Support\Facades\Storage; 

use Illuminate\Support\Facades\Validator; 

use RealRashid\SweetAlert\Facades\Alert; 

use function PHPUnit\Framework\isNull; 

class KlasterisasiController extends Controller 

{ 

public function index(Request $request) 

{ 

$tahunList = TbLuasDaerahPanen::select('tahun')- 

>distinct()->pluck('tahun'); 

$selectedYear = $request->get('tahun'); 

if ($selectedYear) { 

$silhouetteScore = 

TbSilhouetteScore::where('tahun', '=', $selectedYear)- 

>first(); 

$data = TbClustering::where('tahun', 

$selectedYear)->get(); 

if ($data->isEmpty()) { 

$this->prosesKlasterisasi($selectedYear); 

$data = TbClustering::where('tahun', 

$selectedYear)->get(); 

Alert::success('Success', 'Proses 

klasterisasi untuk tahun ' . $selectedYear . ' selesai'); 

} else { 

Alert::success('Success', 'Menampilkan hasil 

klasterisasi untuk tahun ' . $selectedYear); 

} 

} else { 

$data = collect(); 

} 

return view('clustering.index', compact('tahunList', 

'data', 'selectedYear', 'silhouetteScore')); 

} 

public function prosesKlasterisasi($tahun) 

{ 

$dataJahe = TbKecamatan::selectRaw(' 

tb_kecamatan.id AS id_kecamatan, 

tb_kecamatan.nama_kecamatan, 

tb_luas_daerah_panen.tahun, 

SUM(tb_luas_daerah_panen.luas_daerah) AS 

total_luas_daerah, 

SUM(tb_produksi.jumlah_produksi) AS 

total_jumlah_produksi 

') 

->join('tb_luas_daerah_panen', function ($join) { 

$join- 

>on('tb_luas_daerah_panen.id_kecamatan', '=', 

'tb_kecamatan.id'); 

}) 

->join('tb_produksi', function ($join) { 

$join->on('tb_produksi.id_kecamatan', '=', 

'tb_kecamatan.id') 

->on('tb_produksi.tahun', '=', 

'tb_luas_daerah_panen.tahun'); 



 

}) 

->where('tb_luas_daerah_panen.tahun', $tahun) 

->groupBy('tb_kecamatan.id', 

'tb_kecamatan.nama_kecamatan', 'tb_luas_daerah_panen.tahun') 

->get(); 

$data = []; 

foreach ($dataJahe as $item) { 

$data[] = [ 

'id_kecamatan' => $item->id_kecamatan, 

'nama_kecamatan' => $item->nama_kecamatan, 

'tahun' => $item->tahun, 

'total_luas_daerah' => $item- 

>total_luas_daerah, 

'total_jumlah_produksi' => $item- 

>total_jumlah_produksi 

]; 

} 

$currentHash = md5(json_encode($data)); 

$lastHash = TbClustering::where('tahun', $tahun)- 

>orderBy('created_at', 'desc')->value('data_hash'); 

if ($currentHash === $lastHash) { 

Alert::error('Peringatan', 'Tidak ada perubahan 

data, proses klasterisasi tidak dilakukan.'); 

return redirect('clustering'); 

 

 

$tahun); 

} 

$jumlahCluster = 2; 

$clusters = $this->kMeans($data, $jumlahCluster, 

 

$centroids = $this->initCentroids($data, 

$jumlahCluster); 

TbClustering::where('tahun', $tahun)->delete(); 

$this->insertHasilKlasterisasi($clusters, 

$currentHash); 

Alert::success('Success', 'Klasterisasi untuk tahun ' 

. $tahun . ' Berhasil'); 

return redirect('clustering'); 

} 

private function kMeans($data, $k, $tahun) 

{ 

$centroids = $this->initCentroids($data, $k); 

$iterations = 100; 

$iterationData = []; 

for ($i = 0; $i < $iterations; $i++) { 

$clusters = $this->assignClusters($data, 

$centroids); 

$newCentroids = $this->updateCentroids($data, 

$clusters, $k); 

$iterationData[] = [ 

'iteration' => $i + 1, 

'centroids' => $this- 

>labelCentroids($centroids), 

'clusters' => $clusters 

]; 

$this->insertIterationData($i + 1, $this- 

>labelCentroids($centroids), $clusters); 

if ($centroids == $newCentroids) { 

break; 

} 



 

$centroids = $newCentroids; 

} 

ksort($clusters); 

$averageSilhouetteScore = $this- 

>calculateSilhouetteScore($data, $clusters, $centroids); 

$silhouetteScore = TbSilhouetteScore::where('tahun', 

'=', $tahun)->first(); 

if (!$silhouetteScore) { 

DB::table('tb_silhouette_score')->insert([ 

'avg_silhouette_score' => 

$averageSilhouetteScore, 

'tahun' => $tahun, 

]); 

} 

return $clusters; 

} 

} 

private function calculateSilhouetteScore($data, $clusters, 

$centroids) 

{ 

$calculateEuclideanDistance = function ($point1, $point2) 

{ 

return sqrt(pow($point1['total_luas_daerah'] - 

$point2['total_luas_daerah'], 2) + 

pow($point1['total_jumlah_produksi'] - 

$point2['total_jumlah_produksi'], 2)); 

}; 

$distanceMatrix = []; 

foreach ($data as $i => $point1) { 

foreach ($data as $j => $point2) { 

if (!isset($distanceMatrix[$i])) { 

$distanceMatrix[$i] = []; 

} 

$distanceMatrix[$i][$j] = 

$calculateEuclideanDistance($point1, $point2); 

} 

} 

$silhouetteScores = []; 

foreach ($data as $i => $point) { 

$clusterId = $this->getClosestCluster($point, 

$centroids); 

$sameClusterPoints = $clusters[$clusterId]; 

$a = 0; 

$numSameClusterPoints = count($sameClusterPoints); 

if ($numSameClusterPoints > 1) { 

for ($j = 0; $j < $numSameClusterPoints; $j++) { 

if ($sameClusterPoints[$j] !== $point) { 

$samePointIndex = 

array_search($sameClusterPoints[$j], $data); 

$a += 

$distanceMatrix[$i][$samePointIndex]; 

} 

} 

$a /= ($numSameClusterPoints - 1); 

} else { 

$a = 0; 

} 

$b = PHP_INT_MAX; 

foreach ($centroids as $index => $centroid) { 



 

if ($index !== $clusterId) { 

$otherClusterPoints = $clusters[$index]; 

$bClusterDistance = 0; 

$numOtherClusterPoints = 

count($otherClusterPoints); 

foreach ($otherClusterPoints as $otherPoint) { 

$otherPointIndex = 

array_search($otherPoint, $data); 

$bClusterDistance += 

$distanceMatrix[$i][$otherPointIndex]; 

} 

$bClusterDistance /= $numOtherClusterPoints; 

if ($bClusterDistance < $b) { 

$b = $bClusterDistance; 

} 

} 

} 

if ($a === 0 && $b === PHP_INT_MAX) { 

$silhouetteScore = 0; 

} else { 

$silhouetteScore = ($b - $a) / max($a, $b); 

} 

$silhouetteScores[] = $silhouetteScore; 

} 

$averageSilhouetteScore = array_sum($silhouetteScores) / 

count($silhouetteScores); 

return $averageSilhouetteScore; 

} 

private function getClosestCluster($point, $centroids) 

{ 

$minDistance = PHP_INT_MAX; 

$closestClusterId = null; 

foreach ($centroids as $index => $centroid) { 

$distance = sqrt(pow($point['total_luas_daerah'] - 

$centroid['total_luas_daerah'], 2) + 

pow($point['total_jumlah_produksi'] - 

$centroid['total_jumlah_produksi'], 2)); 

if ($distance < $minDistance) { 

$minDistance = $distance; 

$closestClusterId = $index; 

} 

} 

return $closestClusterId; 

} 

private function labelCentroids($centroids) 

{ 

$labeledCentroids = []; 

foreach ($centroids as $index => $centroid) { 

$label = ''; 

 

switch ($index) { 

case 0: 

$label = 'C1'; 

break; 

case 1: 

$label = 'C2'; 

break; 

} 

$labeledCentroids[] = [ 



 

'label' => $label, 

'centroid' => $centroid 

]; 

} 

return $labeledCentroids; 

} 

private function insertHasilKlasterisasi($clusters, 

$currentHash) 

{ 

foreach ($clusters as $index => $clusterData) { 

$clusterLabel = ''; 

 

switch ($index) { 

case 0: 

$clusterLabel = 'C1'; 

break; 

case 1: 

$clusterLabel = 'C2'; 

break; 

} 

foreach ($clusterData as $data) { 

DB::table('tb_clustering')->insert([ 

'id_kecamatan' => $data['id_kecamatan'], 

'tahun' => $data['tahun'], 

'luas_daerah' => $data['total_luas_daerah'], 

'jumlah_produksi' => 

$data['total_jumlah_produksi'], 

'cluster' => $clusterLabel, 

'created_at' => now(), 

'data_hash' => $currentHash, 

]); 

} 

} 

} 

private function initCentroids($data, $k) 

{ 

usort($data, function ($a, $b) { 

$sumA = $a['total_luas_daerah'] + 

$a['total_jumlah_produksi']; 

$sumB = $b['total_luas_daerah'] + 

$b['total_jumlah_produksi']; 

return $sumA <=> $sumB; 

}); 

$centroids = []; 

$centroids[] = [ 

'nama_kecamatan' => $data[0]['nama_kecamatan'], 

'total_luas_daerah' => $data[0]['total_luas_daerah'], 

'total_jumlah_produksi' => 

$data[0]['total_jumlah_produksi'] 

]; 

$lastIndex = count($data) - 1; 

$centroids[] = [ 

'nama_kecamatan' => 

$data[$lastIndex]['nama_kecamatan'], 

'total_luas_daerah' => 

$data[$lastIndex]['total_luas_daerah'], 

'total_jumlah_produksi' => 

$data[$lastIndex]['total_jumlah_produksi'] 

]; 



 

return $centroids; 

} 

private function assignClusters($data, $centroids) 

{ 

$clusters = []; 

foreach ($data as $point) { 

$minDistance = PHP_INT_MAX; 

$closestCentroid = null; 

foreach ($centroids as $index => $centroid) { 

$distance = sqrt( 

pow($point['total_luas_daerah'] - 

$centroid['total_luas_daerah'], 2) + 

pow($point['total_jumlah_produksi'] - 

$centroid['total_jumlah_produksi'], 2) 

); 

if ($distance < $minDistance) { 

$minDistance = $distance; 

$closestCentroid = $index; 

} 

} 

$clusters[$closestCentroid][] = $point; 

} 

return $clusters; 

} 

private function updateCentroids($data, $clusters, $k) 

{ 

$newCentroids = []; 

for ($i = 0; $i < $k; $i++) { 

if (isset($clusters[$i]) && count($clusters[$i]) > 0) { 

$luasTotal = 

array_sum(array_column($clusters[$i], 'total_luas_daerah')); 

$produksiTotal = 

array_sum(array_column($clusters[$i], 

'total_jumlah_produksi')); 

$clusterSize = count($clusters[$i]); 

$newCentroids[] = [ 

'total_luas_daerah' => $luasTotal / 

$clusterSize, 

 

$clusterSize 

]; 

} else { 

 

'total_jumlah_produksi' => $produksiTotal / 

 

1)[0]; 

} 

} 

$newCentroids[] = $this->initCentroids($data, 

return $newCentroids; 

} 

private function insertIterationData($iteration, $centroids, 

$clusters) 

{ 

$labeledCentroids = []; 

foreach ($centroids as $index => $centroid) { 

$label = ''; 

switch ($index) { 

case 0: 

$label = 'C1'; 

break; 

case 1: 



 

 

$label = 'C2'; 

break; 

} 

$labeledCentroids[] = [ 

'label' => $label, 

'centroid' => $centroid, 

]; 

} 

$centroidData = json_encode($labeledCentroids); 

$clusterData = json_encode($clusters); 

DB::table('tb_log_iterasi')->insert([ 

'iterasi' => $iteration, 

'centroid_data' => $centroidData, 

'cluster_data' => $clusterData, 

'created_at' => now(), 

]); 

} 

public function getTahun() 

{ 

$tahun = DB::table('tb_clustering')->orderBy('tahun', 

'asc')->distinct()->pluck('tahun'); 

return response()->json(['tahun' => $tahun]); 

} 

} 


