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RINGKASAN 

 

Penelitian terdahulu menggunakan metode Convolutional Neural Networks 

(CNN) dengan optimasi Long Short-Term Memory (LSTM) untuk menentukan 

elemen desain kemasan gayo, menghasilkan elemen desain kemasan dengan 

material composite can (X1.9), tutup slip lid (X2.5), bentuk tabung (X3.7), tanpa 

fitur (X4.9), gaya densain minimalis (X5.1), warna vibrant (X6.3), impression unik 

(X7.4), dan teknik cetak langsung (X8.1). Elemen desain yang terpilih masih belum 

dapat dipastikan kesesuaiannya dengan konsep modern yang didapatkan dari 

emosional konsumen. Oleh karena itu dibutuhkan proses Backward Kansei 

Engineering System (BKES). Penelitian ini bertujuan untuk mengetahui kesesuaian 

elemen desain yang dihasilkan dari CNN + LSTM dengan konsep modern yang 

didapatkan dari emosional. Penelitian ini menggunakan metode Interval Type-2 

Fuzzy System (IT2FS) untuk melakukan analisis kesesuaian elemen desain terhadap 

konsep modern. Penerapan IT2FS dioptimasi dengan Particle Swarm Optimization 

(PSO) untuk menentukan rule base yang paling berpengaruh. Berdasarkan analisa 

IT2FS + PSO elemen desain yang dihasilkan dengan metode CNN + LSTM 

memiliki kansei score sebesar 3.61. Setelah itu kansei score metode CNN dihitung 

errornya dengan RSME, MSE dan MAE, dan menghasilkan nilai sebesar 38.50%, 

53.52%, dan 38.50%. Penelitian ini menambahkan metode Artificial Neural Network 

(ANN) optimasi LSTM dan Genetic Algorithm (GA) untuk menentukan elemen desain 

kemasan. ANN dipilih karena merupakan elemen induk dari CNN, performa ANN yang 

lebih rendah dibandingkan dengan CNN, dan sebagai metode pembanding CNN. Metode 

ANN menghasilkan kemasan dengan material kaca (X1.11), tutup engsel (X2.8), 

bentuk kemasan costume (X3.9), tanpa fitur (X4.9), gaya desain tradisional (X5.6), 

warna netral (X6.5), impresi budaya (X7.1), dan teknik cetak langsung(X8.1). 

Berdasarkan analisa IT2FS metode ANN + LSTM + GA menghasilkan kansei score 

sebesar 3.78. Setelah itu kansei score metode CNN dihitung errornya dengan 

RSME, MSE dan MAE, dan menghasilkan nilai sebesar 32.28%, 39.38%, dan 

32.28%. 

Kata kunci: Backward Kansei Engineering System, Convolutional Neural 

Networks, Interval Type-2 Fuzzy System, Particle Swarm Optimization. 
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SUMMARY 

 

Previous research used the Convolutional Neural Networks (CNN) method 

with Long Short-Term Memory (LSTM) optimization to determine the design 

elements of gayo packaging, resulting in packaging design elements with composite 

can material (X1.9), slip lid (X2.5), tube shape (X3.7), no features (X4.9), 

minimalist design style (X5.1), vibrant colors (X6.3), unique impression (X7.4), and 

direct printing technique (X8.1). The selected design elements still cannot be 

confirmed to be in accordance with the modern concept obtained from emotional 

consumers. Therefore, a Backward Kansei Engineering System (BKES) process is 

needed. This study aims to determine the suitability of design elements generated 

from CNN + LSTM with modern concepts obtained from emotional. This research 

uses the Interval Type-2 Fuzzy System (IT2FS) method to analyze the suitability of 

design elements to the modern concept. The application of IT2FS is optimized with 

Particle Swarm Optimization (PSO) to determine the most influential rule base. 

Based on the IT2FS + PSO analysis, the design elements produced by the CNN + 

LSTM method have a kansei score of 3.61. After that, the kansei score of the CNN 

method is calculated with RSME, MSE and MAE errors, and produces values of 

38.50%, 53.52%, and 38.50%. This research adds Artificial Neural Network (ANN) 

method of LSTM optimization and Genetic Algorithm (GA) to determine packaging 

design elements. ANN was chosen because it is the parent element of CNN, ANN 

performance is lower than CNN, and as a CNN comparison method. The ANN 

method produces packaging with glass material (X1.11), hinge lid (X2.8), costume 

packaging shape (X3.9), no features (X4.9), traditional design style (X5.6), neutral 

color (X6.5), cultural impression (X7.1), and direct printing technique (X8.1). 

Based on the IT2FS analysis, the ANN + LSTM + GA method produces a kansei 

score of 3.78. After that, the kansei score of the CNN method is calculated with 

RSME, MSE and MAE errors, and produces values of 32.28%, 39.38%, and 

32.28%. 

 

Keywords: Backward Kansei Engineering System, Convolutional Neural 

Networks, Interval Type-2 Fuzzy System, Particle Swarm Optimization. 
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BAB I  

PENDAHULUAN 

 

1.1 Latar Belakang 

Metode yang diterapkan dalam pengembangan kemasan berbasis Kansei 

Engineering perlu dievaluasi untuk menentukan tingkat kinerjanya. Kasnei 

Engineering (KE) digunakan dalam pengembangan kemasan karena metode ini 

dapat mengubah pandangan psikologis dan emosional konsumen terhadap desain 

kemasan produk yang meliputi  konsep, elemen, dan morfologi kemasan [1]. Dalam 

penerapannya, KE menggunakan metode pendukung untuk membantu dalam 

proses data, analisis, dan evaluasi hasil. Dengan demikan, evaluasi terhadap metode 

pendukung yang digunakan dalam KE bertujuan menilai sejauh mana metode 

tersebut dapat menginterpretasikan preferensi dan persepsi konsumen terhadap 

desain kemasan. 

Evaluasi pada pengembangan kemasan dapat dilakukan untuk mengukur 

kesesuaian antara mockup kemasan dengan emosional konsumen. Kansei 

Engineering Type III yang merupakan Hybrid Kansei Engineering System (HKES) 

terdiri dari 2 sistem yaitu Forward Kansei Engineering System (FKES) dan 

Backward Kansei Engineering System (BKES) [2]. FKES digunakan 

untuk  mengubah kata kansei atau emosional konsumen menjadi elemen desain. 

Sedangkan BKES digunakan untuk proses evaluasi dengan mengukur kesesuaian 

antara elemen desain dengan emosional konsumen. Penelitian terdahulu melakukan 

evaluasi terhadap mockup kemasan dengan menggunakan Convolutional Neural 

Networks (CNN), sehingga dapat diketahui bahwa mockup yang dihasilkan sesuai 

dengan konsep kemasan yaitu Disposable [3]. Penelitian lainnya melakukan 

evaluasi dengan mengukur kepuasan konsumen terhadap mockup yang dihasilkan, 

proses evaluasi menggunakan metode model kano [4].  

Evaluasi terhadap elemen desain dapat dilakukan menggunakan dua jenis 

metode yaitu metode konvensional dan deep learning. Metode konvensional adalah 

metode yang menggunakan responden untuk evaluasi seperti : metode ANOVA dan 

model kano. Metode deep learning menggunakan data atau pola yang dipelajari, 

diantaranya adalah metode Convolutional Neural Networks (CNN), Fuzzy Logic, 
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Grey Relational Analysis  (GRA) dan Interval Type-2 Fuzzy Set (IT2FS). Metode 

Kano Model telah diterapkan sebagai metode evalasi yang digunakan untuk 

mockup yang paling unik pada alat peras buah [5]. Penelitian lainnya menggunakan 

Fuzzy Analytical Hierarchy Process (FAHP) untuk mengevaluasi elemen desain 

yang digunakan dalam pengembangan kemasan Milky Tea Jelly Drink [6]. 

Penelitian lainnya, evaluasi dilakukan dengan menggunakan Interval Type-2 Fuzzy 

Set (IT2FS), dalam penerapannya digunakan untuk mengukur kesesuaian antara 

mockup dengan emosional konsumen yaitu konsep Standard-Attractive [7].  

Penelitian terdahulu telah melakukan penelitian pengembangan kemasan 

berbasis Kansei Engineering (KE) dan menghasilkan elemen desain menggunakan 

metode Convolutional Neural Network (CNN) dengan optimasi Long Short Term 

Memory (LSTM). Menurut kumar dalam penelitiannya, CNN memiliki performa 

yang lebih baik dibandingkan dengan ANN [8]. CNN merupakan sebuah metode 

hasil pengembangan ANN yang menggunakan citra atau gambar sebagai inputnya 

[9]. Penelitian ini menambahkan Genetic Algorithm (GA) sebagai optimasi metode 

ANN dalam menentukan elemen desain, sehingga dapat mengetahui besar 

pengaruh optimasi dengan GA walaupun digunakan di metode yang memiliki 

performa yang tidak lebih baik.  

 Evaluasi menggunakan Interval Type-2 Fuzzy Set (IT2FS) merupakan sebuah 

pendekatan yang digunakan untuk membuat keputusan dalam situasi yang 

kompleks dan tidak pasti. Dalam kondisi apabila informasi yang tersedia memiliki 

tingkat ketidakpastian dan ketidakjelasan yang tinggi, IT2FS memungkinkan untuk 

melakukan evaluasi yang lebih akurat dan efektif.  Pendekatan ini 

mempertimbangkan berbagai aspek yang terkait dengan keputusan yang harus 

diambil. Evaluasi dengan IT2FS dalam prosesnya setiap alternatif atau opsi akan 

diberikan nilai anggota yang berbeda dalam interval yang ditentukan. Interval ini 

mencerminkan tingkat kepastian dan ketidakpastian yang terkait dengan setiap 

alternatif tersebut. Berdasarkan hal tersebut, pendekatan ini memungkinkan untuk 

melakukan evaluasi yang lebih rinci dan mempertimbangkan berbagai faktor seperti 

risiko, biaya, dan efektivitas dalam pengambilan keputusan [10], [11]. Metode 

IT2FS telah digunakan pada penelitian terdahulu, seperti yang dilakukan oleh [12] 

dalam menentukan peramalan beban jangka pendek hari libur nasional. Sistem ini 
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mampu mengevaluasi produk inovasi dengan kriteria "terpenuhi" dan "tidak 

terpenuhi”. Kelebihan dari sistem yang telah dikembangkan adalah kemampuannya 

untuk menilai tingkat teknologi yang lebih tinggi atau lebih rendah dari Technology 

Readiness Levels (TRL) saat ini, sehingga memberikan keyakinan yang lebih besar 

kepada pengguna mengenai posisi teknologi yang dimilikinya dalam TRL [13]. 

Pendekatan Interval Type-2 Fuzzy System (IT2FS) memungkinkan evaluasi 

morfologi kemasan dengan mempertimbangkan nilai linguistik dan nilai kuantitatif 

secara simultan, di mana nilai linguistik merepresentasikan persepsi subjektif dalam 

Kansei Engineering, sementara nilai kuantitatif diperoleh dari emosional responden 

terhadap sampel kemasan yang digunakan. Penerapan IT2FS menerjemahkan 

persepsi subjektif menjadi himpunan atau yang disebut juga sebagai fuzzy set. Fuzzy 

set merupakan suatu himpunan dengan anggota didalamnya tidak memiliki batasan 

yang tegas, melainkan memiliki derajat keanggotaan yang bervariasi antara 0 dan 1 

[14]. Metode ini dapat diterapkan pada berbagai bidang studi, seperti: Kesehatan, 

Ilmu Ekonomi, Psikolog, dan Teknologi [15]. Penerapan fuzzy menggunakan aturan 

“IF - Then”, aturan tersebut dapat mengukur elemen dalam himpunan yang tidak 

memiliki batasan yang tegas menjadi nilai pasti [16]. Penelitian ini Evaluasi 

dilakukan menggunakan IT2FS dengan mengukur kesesuaian elemen desain 

terpilih terhadap konsep kemasan yang dihasilkan dari emosional konsumen yang 

digunakan sebagai dasar pengembangan kemasan berbasis Kansei Engineering. 

Penelitian ini menerapkan evaluasi untuk mengukur nilai atau performa 

metode yang digunakan untuk menentukan elemen desain kemasan. Evaluasi 

merupakan suatu proses yang menghasilkan kesimpulan atau nilai, hal tersebut 

didapatkan dengan melakukan perbandingan menggunakan data atau informasi 

[17]. Perbandingan antara dua atau lebih objek dapat menghasilkan kesimpulan 

yang lebih kuat. Sebagai contoh, penelitian yang membandingkan metode K-means 

dan Fuzzy C-means menggunakan variabel yang sama untuk menilai performa 

masing-masing metode dalam mengukur kinerja dosen menunjukkan efektivitas 

kedua pendekatan tersebut [18]. 

Penelitian terdahulu menggunakan CNN LSTM untuk menentukan elemen 

desain dalam pengembangan kemasan kopi gayo. Proses evaluasi dilakukan dengan 

membandingkan 2 atau lebih metode yang memiliki variabel yang sama. Sehingga 
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perlu dilakukan penentuan elemen desain dengan metode yang menggunakan 

konsep serupa. Convolutional Neural Network (CNN) merupakan motode yang 

dikembangkan dengan konsep Artificial Neural Network (ANN), dengan meniru 

cara kerja otak manusia [9]. Artificial Neural Network (ANN) terdiri dari sejumlah 

unit atau node yang saling terhubung, disebut sebagai "neuron buatan," yang 

diorganisasikan dalam lapisan-lapisan. Setiap koneksi antar neuron memiliki bobot 

yang dapat disesuaikan selama proses pembelajaran. ANN digunakan untuk 

memecahkan berbagai masalah kompleks, seperti pengenalan pola, klasifikasi, dan 

prediksi, dengan belajar dari contoh-contoh tanpa diprogram menggunakan aturan 

spesifik [19]. Dalam penerapannya penelitian ini menggunakan Long Short Term 

Memory (LSTM) dan Genetic Algorithm (GA) untuk mengoptimasi ANN dan CNN 

dalam pengolahan data. Optimasi dengan  LSTM pada ANN digunakan untuk 

meningkatkan kemampuan ANN dalam mengaitkan anatara elemen desain dengan 

emosional konsumen. GA digunakan untuk mendukung ANN dalam membuat 

rangkaian elemen desain baru.   

Penelitian ini mengevaluasi metode yang digunakan untuk menentukan 

elemen desain pada pengembangan kemasan kopi gayo. Kopi Arabika Gayo berasal 

dari dataran tinggi Gayo di Aceh Tengah, telah lama dikenal karena cita rasa dan 

kualitasnya yang unggul. Berdasarkan Badan Pusat Statistik Provinsi Aceh 

menunjukan bahwa pada tahun 2023 dan 2024 Aceh telah berhasil meng-ekspor 

komoditas kopi dan rempah dengan FOB sebesar 97,966,317 USD dan 156,409,740 

USD secara berturut-turut [20]. Kopi diekspor tidak hanya dalam kemasan besar 

untuk B2B, tetapi juga dijual langsung ke konsumen dalam kemasan kecil. 

Sayangnya, industri makanan dan minuman di Indonesia masih kurang menyadari 

pentingnya kemasan yang baik, padahal desain kemasan menjadi salah satu faktor 

utama yang mempengaruhi keputusan konsumen dalam memilih produk. Desain 

kemasan yang sesuai dengan karakter produk dan merek dapat meningkatkan nilai 

jual sekaligus menarik perhatian konsumen secara signifikan [21].  

Berdasarkan hal tersebut, penelitian ini bertujuan menganalisa atau evaluasi 

terhadap metode yang digunakan untuk menentukan elemen desain dalam 

pengembangan kemasan berbasis kansei engineering dengan studi kasus kemasan 

kopi gayo. Keterbaruan pada penelitian ini adalah menggunakan metode IT2FS 
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untuk menganalisis performa metode Artificial Neural Network (ANN) dan 

Convolutional Neural Network (CNN). Kelebihan yang dimiliki penelitian ini dapat 

dikembangkan dan kekurangannya dapat dijadikan bahan pembelajaran. Penelitian 

ini diharapkan dapat berguna untuk sumber referensi pada pengembangan IPTEK. 

1.2 Rumusan Masalah 

 Berdasarkan latar belakang di atas, maka rumusan masalah pada penelitian 

ini, sebagai berikut:   

1. Bagaimana elemen desain terpilih dari penerapan metode Artificial Neural 

Network (ANN) + Long Short-Term Memory (LSTM) + Genetic Algorithm 

(GA) ? 

2. Bagaimana mockup kemasan dari elemen desain terpilih hasil penerapan 

metode Neural Network (ANN) + Long Short-Term Memory (LSTM) + 

Genetic Algorithm (GA) ? 

3. Bagaimana analisis performa penerapan metode Artificial Neural Network 

(ANN) + Long Short-Term Memory (LSTM) + Genetic Algorithm (GA) 

pada pengembangan kemasan dengan metode Interval Type-2 Fuzzy System 

(IT2FS) ? 

4. Bagaimana analisis performa penerapan metode Convolutional Neural 

Network (CNN) +. Long Short-Term Memory (LSTM) pada pengembangan 

kemasan dengan metode Interval Type-2 Fuzzy System (IT2FS) ? 

5. Bagaimana performa Genetic Algorithm (GA) sebagai optimasi untuk 

metode Artificial Neural Network (ANN)? 

1.3 Tujuan Penelitian 

Berdasarkan rumusan masalah di atas, maka tujuan dari penelitian ini, sebagai 

berikut: 

1. Menentukan elemen desain terpilih dengan menerapkan metode Artificial 

Neural Network (ANN) + Long Short-Term Memory (LSTM) + Genetic 

Algorithm (GA) 

2. Menganalisis performa berdasarkan kesesuaian konsep dan elemen desain 

pada penerapan Convolutional Neural Network (CNN) +. Long Short-Term 

Memory (LSTM) 
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3. Menganalisis performa berdasarkan kesesuaian konsep dan elemen desain 

pada penerapan Artificial Neural Network (ANN) + Long Short-Term 

Memory (LSTM) + Genetic Algorithm (GA).  

4. Meganalisis performa Genetic Algorithm (GA) terhadap metode Artificial 

Neural Network (ANN) + Long Short-Term Memory (LSTM) untuk 

menentukan elemen desain 

1.4 Manfaat Penelitian 

Berdasarkan permasalahan dan tujuan di atas, maka manfaat dari penelitian 

ini, sebagai berikut: 

1. Mendapatkan elemen desain terpilih dari penerapan metode Artificial 

Neural Network (ANN) 

2. Mendapatkan mockup kemasan dari elemen desain terpilih hasil penerapan 

metode Artificial Neural Network (ANN) 

3. Mendapatkan analisis performa berdasarkan kesesuaian konsep dan elemen 

desain pada penerapan Convolutional Neural Network (CNN). 

4. Mendapatkan analisis performa berdasarkan kesesuaian konsep dan elemen 

desain pada penerapan Artificial Neural Network (ANN). 

5. Mendapatkan analisis performa Genetic Algorithm (GA) terhadap metode 

Artificial Neural Network (ANN) sebagai optimasi metode 

1.5 Ruang Lingkup Penelitian 

 Ruang lingkup dan batasan masalah diperlukan agar pembahasan menjadi 

lebih terarah dan tidak ada kekeliruan bagi pembaca. Ruang lingkup dan batasan 

masalah pada penelitian ini adalah:   

1. Evaluasi hasil pengembangan kemasan menggunakan (bahasa 

pemrograman) Type 2 Fuzzy Logic. 

2. Pengukuran kinerja yang dilakukan bukan pengukuran kinerja terhadap 

organisasi atau individu melainkan pengukuran kinerja terhadap 

pengembangan suatu teknologi atau produk. 

3. Penelitian ini tidak mencakup aspek finansial. 
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BAB V  

SIMPULAN DAN SARAN 

 

5.1 Simpulan 

Simpulan dari penelitian dengan judul “Evaluasi Metode Penentuan Elemen 

Desain Dalam Pengembangan Berbasis Kansei Engineering (Studi Kasus Kemasan 

Kopi Gayo)” ini adalah: 

1. Elemen desain yang terpilih dari metode Artificial Neural Network (ANN) + 

Long Short-Term Memory (LSTM) + Genetic Algorithm (GA) adalah X1.11 

X2.8 X3.9 X4.9 X5.6 X6.5 X7.1 X8.1. Komposisi elemen desainnya adalah 

kemasan dengan material kaca, tutup kemasan dengan engsel (hinged lid), 

kemasan dengan bentuk costume, kemasan tanpa fitur, desain kemasan 

tradisional, warna kemasan neutral, impresi budaya, dan Teknik cetak kemasan 

dengan metode direct. 

2. Berdasarkan evaluasi dengan IT2FS metode Convolutional Neural Network 

(CNN) +. Long Short-Term Memory (LSTM) memiliki kansei score sebesar 

3.61. Berdasarkan RSME, MSE dan MAE secara berturut-turut sebesar 1.3900 

(38.50%), 1.9321 (53.52%), dan 1.3900 (38.50%). 

3. Berdasarkan evaluasi dengan IT2FS metode Artificial Neural Network (ANN) + 

Long Short-Term Memory (LSTM) + Genetic Algorithm (GA)  memiliki kansei 

score sebesar 3.78. Berdasarkan RSME, MSE dan MAE secara berturut-turut 

sebesar 1.2200 (32.28%), 1.4884 (39.38%), dan 1.2200 (32.28%). 

4. Berdasarkan Tabel 4.2 metode ANN yang dioptimasi dengan LSTM dan GA 

memiliki performa yang lebih baik dibandingkan dengan metode CNN yang 

hanya dioptimasi dengan LSTM. Hal tersebut menunjukan bahwa optimasi 

dengan GA meningkatkan performa ANN meskipun menurut [8] CNN memiliki 

performa yang lebih baik dari ANN. 

5.2 Saran 

 Berdasarkan keterbatasan yang dimiliki penelitian ini, beberapa saran yang 

diberikan untuk penelitian selanjutnya adalah: 

1. Menggunakan metode turunan ANN yang lain untuk menentukan elemen desain 

2. Menggunakan metode lain untuk melakukan optimasi rule base IT2FS. 
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3. Menggunakan metode lain untuk melakukan evaluasi metode penentu elemen 

desain. 

4. Melakukan penelitian lebih lanjut mengenai biaya produksi kemasan yang telah 

dikembangkan. 
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LAMPIRAN 

 

Lampiran 1 Morfologi Kemasan 

Type 

(X) 

X1 X2 X3 X4 X5 X6 X7 X8 

Material 
 

Cup 
 

Shape 
 

Features 
 

Design Style 
 

Color 
 

Impression 
 

Print Technical 

1 

Multilayer 

(Plastik Only) 

 

Sealed 

 

Standing 

Pouch 

 

Tear Notch 

 

 

Minimalist 
Bright 

Color 
Culture Direct 

V 

A, B, C, D, E, F, 

G, H, I, J, K, L, 

M, N, O, P, Q, 

S, T, U, V, X, 

AA 
T 

M, Q, AO, 

AP, AAC 

H, I, N, 

AN, 

AW,  AY, 

AZ, AAD 

A, B, C, F, J, 

T,  U, W, X, 

Y, Z, AD, 

A, B, C, D, E, 

F, G, H, I, J, 

K, L, M, N, O, 

P, Q, R, S, U, 
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Type 

(X) 

X1 X2 X3 X4 X5 X6 X7 X8 

Material 
 

Cup 
 

Shape 
 

Features 
 

Design Style 
 

Color 
 

Impression 
 

Print Technical 

R, S, T, U, V, W, 

X, Y, Z, AA, 

AE, AM, 

AQ,  AU 

W, X, Y, AA, 

AB, AC, AD, 

AE, AF, AG, 

AH, AI, AJ, 

AK, AL, AM, 

AN, AO, AP, 

AQ, AR, AS, 

AT, AU, AV, 

AW, 

2 

Flexible Foil 

 

 

Sealed + Tuck 

End 

 

 

Flat Bottom 

Bag 

 

Tear Notch + Valve 

 

 

Simple Colorfull 
Culture + 

Tasteful 
Indirect 
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Type 

(X) 

X1 X2 X3 X4 X5 X6 X7 X8 

Material 
 

Cup 
 

Shape 
 

Features 
 

Design Style 
 

Color 
 

Impression 
 

Print Technical 

B, C, E, F, H, 

J, K, L, O, R, 

S, U 

AB, AC 

A, B, C, D, E, 

F, G, H, I, J, 

K, L, M, N, 

O, P, Q, R, 

W,  Y, Z 

D 
H, K, AN, 

AW 

B, J, P, V, 

W, X, Z, 

AA, AD, 

AG, AL, 

AT, AU, 

AAE 

D, E, I, P, 

AA 

T, V, Z, AX, 

AY, AZ, AAA, 

AAB, AAD, 

AAE 

3 

Paper Foil 

 

Tuck End

 

Flat Bottom + 

Folding Box 

Horizontal 

 

Valve 

 

Modern 
Vibrant 

Color 
Tasteful  
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Type 

(X) 

X1 X2 X3 X4 X5 X6 X7 X8 

Material 
 

Cup 
 

Shape 
 

Features 
 

Design Style 
 

Color 
 

Impression 
 

Print Technical 

A, D, G, I, P AD, AE, AF, AG AB 
B, I, M, N, O, P,  Q, 

R, Z 

A, S, V, AB, 

AF, AK, AL, 

AM, AT, AU, 

AX, AY, AZ, 

AAA, AAB, 

AAD 

A, C, E, 

R, S, AB, 

AC, AF, 

AP, AR, 

AV, AAC 

L, N, V, AB, 

AC, AJ, AK, 

AO, AR, AT, 

AX, AY, AZ, 

AAA, AAD, 

AAE 

 

4 

Kraft Foil 

 

 

 

Slip Lid + Tuck 

End 

 

 

 
 

Flat Bottom + 

Folding Box 

Vertical 

 

 

Valve + Tin Tie 

 

 

 

Luxury 
Dark 

Color 
Unique  
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Type 

(X) 

X1 X2 X3 X4 X5 X6 X7 X8 

Material 
 

Cup 
 

Shape 
 

Features 
 

Design Style 
 

Color 
 

Impression 
 

Print Technical 

W, X, Y, Z, 

AA 
AH, AI AC G, H, K, Y 

C, G, O, T, 

AC, AH, AI, 

AJ, AQ, AR, 

AS, AV 

D, F, G, 

K, L, O, 

Q, T, U, 

Y, AI, AK, 

AO, AQ, 

AX 

K, M,AG, 

AN, AP 
 

5 

Alumunium 

Foil 

 

Slip Lid 

 

 
 

Folding Box 

Vertical 

 

Valve + Ziplock 

 

 

Ilustratif Neutral Luxury  

M, N, Q, T 

AJ, AK, AL, 

AM, AN, AO, 

AP, AR, AS, AU 

AD, AE, 

AF,  AG 

A, C, F, L, V, 

W,  AA, AB, AC 

E, I,  J, K, L, 

N, P, R, W, 

X, Z, AA, 

M, AE, 

AH, AJ, 

AM, AS, 

H, AV  
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Type 

(X) 

X1 X2 X3 X4 X5 X6 X7 X8 

Material 
 

Cup 
 

Shape 
 

Features 
 

Design Style 
 

Color 
 

Impression 
 

Print Technical 

AD, AG, 

AAE 

AV, AAA, 

AAB 

6 

Alumunium 

Foil + Ivory 

 

Screw Cap 

 

 

Tube + 

Folding Box 

Horizontal 

 

Ziplock 

 

 

Tradisional  
Non-

Impression 
 

AB, AC 

AQ, AX, AZ, 

AAB, AAC, 

AAD 

AH, AI E, S, T,  X 
B, D, F, U, 

Y, AE 
 

G, O, Q, R, 

S, AF, AH, 

AI, AL, AS, 

AW, AAB, 

AAC 

 

7 
Ivory 

 
Snap-On Cap Tube 

Single Serve Filter 

Coffee 
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Type 

(X) 

X1 X2 X3 X4 X5 X6 X7 X8 

Material 
 

Cup 
 

Shape 
 

Features 
 

Design Style 
 

Color 
 

Impression 
 

Print Technical 

  
 

 

 

AD, AE, AF, 

AG 
AY, AAA, AAE 

AJ, AK, AL, 

AM, AN, AO, 

AP, AR, AS, 

AU, AV,  AX, 

AZ, AAC, 

AAD, AAE 

AD, AF, AO, AT     

8. 

Ivory + Can 

 

Hinged Lid 

 

Rounded 

Rectangle 
 

Spoon 

 

    

AH, AI AT, AV, AW AQ, AT, AW AJ, AR     
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Type 

(X) 

X1 X2 X3 X4 X5 X6 X7 X8 

Material 
 

Cup 
 

Shape 
 

Features 
 

Design Style 
 

Color 
 

Impression 
 

Print Technical 

9. 

Composite 

Can

 
 

 

Customized 

 

Non-Fitur     

AJ, AK, AL, 

AM, AN, AO, 

AP 

 
AY, AAA, 

AAB 

J, AE, AG, AH, AI, 

AK, AL, AM, AN, 

AP, AQ, AS,  AU, 

AV, AW, AX, AY, 

AZ, AAA, AAB, 

AAC, AAD, AAE 

 

 

 

 

    



 

 

66 

 

Type 

(X) 

X1 X2 X3 X4 X5 X6 X7 X8 

Material 
 

Cup 
 

Shape 
 

Features 
 

Design Style 
 

Color 
 

Impression 
 

Print Technical 

 
 

10. 

Can 

 

       

 

AQ, AR, AS, 

AT, AU, AV, 

AW 

       

11. 

Glass 

Packaging 

 

       

 
AX, AY, AZ, 

AAA, AAB, 
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Type 

(X) 

X1 X2 X3 X4 X5 X6 X7 X8 

Material 
 

Cup 
 

Shape 
 

Features 
 

Design Style 
 

Color 
 

Impression 
 

Print Technical 

AAC, 

AAD,AAE 
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Lampiran 2 Hasil Kuesioner Semantic Differential 

Sampel / 

Responden 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Mean 

A 4 4 4 3 4 4 4 5 5 2 4 4 4 4 4 5 5 4 4 4 5 5 3 2 5 5 5 4 5 3 4.1 

B 4 4 4 4 4 1 3 4 5 4 5 4 3 5 5 5 4 5 3 4 2 5 4 5 2 5 5 4 5 4 4.0 

C 4 4 2 5 2 1 4 2 4 2 5 4 1 4 4 5 2 4 3 5 2 4 4 3 4 5 5 4 1 2 3.4 

D 4 5 3 4 3 2 4 4 4 4 4 4 3 5 4 5 4 5 3 5 3 4 5 5 3 5 5 5 5 2 4.0 

E 4 5 4 5 5 4 5 5 5 4 4 4 4 5 4 5 2 5 4 5 4 5 4 5 3 5 5 4 5 4 4.4 

F 3 5 2 5 4 2 4 4 5 4 5 4 5 4 5 5 2 3 3 5 2 4 4 5 3 5 5 4 5 3 4.0 

G 4 5 1 5 3 1 3 2 5 3 4 4 5 2 5 5 4 4 3 5 5 4 4 5 2 5 5 4 1 3 3.7 

H 4 5 2 3 5 4 4 4 4 4 4 4 4 4 5 5 2 5 4 5 2 5 4 5 3 5 5 5 5 4 4.1 

I 4 4 2 5 4 1 4 5 5 3 3 5 3 5 3 5 5 5 4 5 5 4 2 5 2 5 5 5 5 3 4.0 

J 3 4 2 2 5 5 3 2 4 2 3 5 4 4 3 5 4 5 4 3 3 5 4 5 3 5 5 5 5 3 3.8 

K 4 5 4 4 4 3 4 3 5 4 3 4 4 5 4 5 3 4 4 4 2 5 2 5 4 5 5 4 1 4 3.9 

L 4 4 2 5 4 2 4 4 4 4 3 5 4 5 4 5 4 5 3 4 2 4 4 5 4 5 5 4 5 2 4.0 

M 4 5 4 5 5 3 4 4 5 3 4 4 5 4 3 5 2 5 3 5 5 4 4 5 3 5 5 4 5 4 4.2 
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Sampel / 

Responden 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Mean 

N 4 4 3 4 5 2 3 4 5 2 3 5 2 4 4 5 4 5 4 4 4 4 4 5 4 5 5 5 1 2 3.8 

O 4 4 4 5 5 4 3 5 4 3 4 5 4 5 5 5 2 5 4 4 4 5 4 5 2 5 5 4 5 4 4.2 

P 3 5 2 5 5 4 4 5 5 2 4 5 5 4 5 5 4 5 5 4 4 5 4 5 3 5 5 5 5 4 4.4 

Q 4 4 1 5 4 2 4 3 4 3 2 5 1 2 2 5 4 5 3 4 2 3 2 4 4 5 5 4 1 2 3.3 

R 4 2 2 5 3 2 3 2 4 2 3 5 2 2 2 5 2 5 3 3 1 4 4 5 2 5 5 4 1 1 3.1 

S 4 4 4 5 3 1 3 1 4 2 1 5 1 1 1 5 2 5 4 3 1 4 2 3 2 5 5 4 3 2 3 

T 5 5 4 5 3 1 5 4 5 4 4 5 5 3 2 5 2 5 3 5 3 4 3 3 2 5 5 4 1 2 3.7 

U 4 4 2 3 4 1 4 2 4 2 2 5 3 1 1 3 2 4 3 4 1 4 2 3 2 5 5 4 1 4 3.0 

V 4 4 2 5 2 1 3 1 4 3 2 5 3 2 3 3 2 4 3 4 2 3 2 4 2 5 5 4 1 2 3 

W 3 4 2 5 4 3 4 4 4 4 3 4 4 4 3 3 2 4 3 4 1 4 3 3 2 5 5 4 5 4 3.6 

X 3 5 2 4 3 1 4 4 5 3 5 5 5 3 3 5 3 5 3 4 2 4 4 4 2 5 5 4 1 2 3.6 

Y 4 4 5 2 4 4 4 5 5 3 4 4 4 4 3 3 4 5 4 4 3 5 4 5 4 5 5 4 5 3 4.1 

Z 4 4 4 5 1 1 3 2 4 4 2 5 3 4 4 3 4 5 3 4 2 3 2 5 2 5 5 4 1 1 3.3 

AA 4 5 4 5 5 1 4 4 4 3 4 4 3 2 2 5 2 5 4 4 1 4 3 2 3 5 5 5 1 2 3.5 
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Sampel / 

Responden 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Mean 

AB 4 4 4 5 4 2 4 1 4 4 4 4 2 2 3 3 2 5 3 4 3 3 3 5 3 5 5 5 1 3 3.5 

AC 4 5 5 4 4 4 3 4 4 4 5 5 5 1 5 5 4 5 5 4 5 3 3 5 2 5 5 5 1 3 4.1 

AD 3 5 5 3 5 3 2 4 5 3 3 5 5 2 4 3 2 5 4 3 2 3 4 5 2 5 5 4 5 2 3.7 

AE 4 5 4 3 5 3 3 5 5 4 4 5 4 5 3 5 2 4 3 5 3 4 1 5 4 5 5 5 1 4 3.9 

AF 3 5 4 4 5 4 3 4 5 4 4 5 5 2 3 5 4 5 3 4 2 4 2 5 3 5 5 5 1 3 3.9 

AG 3 2 3 5 2 2 4 4 4 4 4 4 4 5 4 3 4 5 3 5 5 5 3 5 4 5 5 5 1 3 3.8 

AH 3 4 4 2 3 3 4 5 5 4 3 4 2 2 4 3 2 5 4 4 2 5 3 5 2 5 5 5 5 3 3.7 

AI 3 5 4 4 5 4 4 4 4 3 3 4 5 1 5 3 2 5 4 5 5 5 4 5 3 5 5 5 5 3 4.1 

AJ 4 5 4 5 2 3 4 5 5 4 4 4 2 1 4 5 4 5 4 5 3 5 4 5 4 5 5 5 5 3 4.1 

AK 4 5 4 5 5 5 5 5 5 4 4 5 5 4 4 5 4 5 4 5 3 5 4 5 4 5 5 5 5 4 4.6 

AL 4 5 4 5 4 5 4 5 5 4 3 5 5 3 5 5 4 5 4 5 5 5 3 5 4 5 5 5 5 4 4.5 

AM 3 4 4 5 5 5 4 5 4 4 3 5 5 4 5 3 4 5 4 5 5 5 4 5 2 5 5 5 5 3 4.3 

AN 4 5 4 5 3 3 3 3 5 3 4 4 4 4 5 5 2 5 4 5 5 4 2 5 2 5 5 4 1 3 3.9 

AO 4 5 5 4 3 5 4 5 4 4 4 5 2 2 5 5 4 5 4 5 5 5 3 5 4 5 5 5 5 4 4.3 
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Sampel / 

Responden 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Mean 

AP 3 2 4 3 2 2 3 5 4 3 3 5 4 4 5 5 2 5 4 5 5 5 3 5 2 5 5 5 5 4 3.9 

AQ 3 5 4 4 2 1 4 1 3 3 3 4 2 1 4 5 4 5 4 4 5 5 4 5 3 5 5 5 1 3 3.6 

AR 3 4 5 5 3 1 3 4 4 4 4 5 5 4 4 5 2 5 3 5 5 4 2 5 3 5 5 5 1 3 3.9 

AS 3 5 4 5 1 2 3 1 4 4 5 5 4 5 5 5 4 5 3 5 5 5 4 5 2 5 5 5 1 3 3.9 

AT 3 5 4 4 4 4 3 4 3 4 3 5 4 4 5 5 2 5 3 5 5 5 4 5 4 5 5 5 5 3 4.2 

AU 4 1 4 5 3 2 4 4 3 2 3 4 4 3 4 3 2 5 3 5 2 5 2 5 3 5 5 5 5 3 3.6 

AV 3 1 2 5 3 2 4 5 3 4 2 5 4 1 3 3 2 5 3 4 1 5 3 5 3 5 5 4 5 4 3.5 

AW 3 2 2 3 5 3 4 4 3 4 2 5 2 2 4 3 2 5 3 5 2 5 3 5 2 5 5 4 5 4 3.5 

AX 4 1 2 5 3 3 4 4 3 2 2 5 3 1 4 3 2 5 4 5 4 5 3 5 3 5 5 4 5 4 3.6 

AY 4 1 4 5 3 2 4 4 3 2 2 3 2 2 3 3 2 5 4 5 3 5 2 5 2 5 5 4 5 4 3.4 

AZ 3 4 4 5 5 5 4 5 3 2 3 5 5 4 3 5 2 5 4 5 2 5 4 5 2 5 5 5 5 4 4.1 

AAA 3 2 4 4 5 3 3 4 3 3 3 4 4 1 4 5 3 5 4 5 2 5 2 5 2 5 5 4 5 4 3.7 

AAB 3 2 4 5 5 2 4 5 3 3 2 4 4 3 3 5 3 5 3 4 2 5 4 5 3 5 5 5 5 4 3.8 

AAC 4 4 4 3 4 3 4 5 5 2 4 4 5 5 5 5 4 5 4 5 4 5 4 5 3 5 5 4 5 4 4.3 
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Sampel / 

Responden 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Mean 

AAD 4 4 5 4 3 3 3 4 4 4 4 5 3 3 4 5 4 4 4 3 3 5 3 5 4 5 5 4 5 3 4.0 

AAE 4 5 2 5 3 3 4 5 5 2 4 5 5 4 5 5 2 5 3 4 5 5 3 5 5 5 5 3 1 3 4 
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Lampiran 3 Rule Base ANN 

Material Cap Shape Features Design_Style Color Impression Teknik_Cetak Kansei_Score 

3 1 2 4 3 3 1 1 4,1 

2 1 2 3 6 2 1 1 4,033333 

2 1 2 4 4 3 1 1 3,366667 

3 1 2 2 6 4 2 1 4,033333 

2 1 2 6 5 3 2 1 4,4 

2 1 2 4 6 4 1 1 3,966667 

3 1 2 5 4 4 6 1 3,7 

2 1 2 5 2 1 5 1 4,133333 

3 1 2 3 5 1 2 1 4,033333 

2 1 2 9 5 2 1 1 3,833333 

2 1 2 5 5 4 4 1 3,9 

2 1 2 4 5 4 3 1 3,966667 

5 1 2 3 1 5 4 1 4,2 

5 1 2 3 5 1 3 1 3,833333 

2 1 2 3 4 4 6 1 4,233333 

3 1 2 3 5 2 2 1 4,366667 

5 1 2 3 1 4 6 1 3,3 

2 1 2 3 5 3 6 1 3,1 

2 1 1 6 3 3 6 1 3 

5 1 1 6 4 4 1 2 3,733333 

2 1 1 1 6 4 1 1 2,966667 

1 1 1 4 3 2 3 2 3 

4 1 2 4 5 2 1 1 3,566667 

4 1 1 6 5 2 1 1 3,6 

4 1 2 5 6 4 1 1 4,066667 

4 1 2 3 5 2 1 2 3,3 

4 1 1 4 5 2 2 1 3,5 

6 2 3 4 3 3 3 1 3,466667 

6 2 4 4 4 3 3 1 4,066667 

7 3 5 7 5 2 1 1 3,7 

7 3 5 9 6 5 1 1 3,933333 

7 3 5 7 3 3 6 1 3,866667 

7 3 5 9 5 2 4 1 3,833333 

8 4 6 9 4 5 6 1 3,666667 

8 4 6 9 4 4 6 1 4,066667 

9 5 7 8 4 5 3 1 4,1 

9 5 7 9 3 4 3 1 4,566667 

9 5 7 9 3 2 6 1 4,5 

9 5 7 9 3 5 1 1 4,333333 

9 5 7 9 2 1 4 1 3,866667 

9 5 7 7 1 4 3 1 4,333333 

9 5 7 9 1 3 4 1 3,9 

10 6 8 9 4 4 1 1 3,566667 
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Material Cap Shape Features Design_Style Color Impression Teknik_Cetak Kansei_Score 

10 5 7 8 4 3 3 1 3,866667 

10 5 7 9 4 5 6 1 3,933333 

10 8 8 7 3 2 3 1 4,166667 

10 5 7 9 3 2 1 1 3,6 

10 8 7 9 4 3 5 1 3,466667 

10 8 8 9 2 1 6 1 3,533333 

11 6 7 9 3 4 3 2 3,6 

11 7 9 9 3 1 3 2 3,433333 

11 6 7 9 3 1 3 2 4,1 

11 7 9 9 3 5 3 2 3,7 

11 6 9 9 3 5 6 2 3,833333 

11 6 7 9 1 3 6 2 4,266667 

11 6 7 9 3 1 3 2 3,966667 

11 7 7 9 5 2 3 2 4 

 

Lampiran 4 Baris Koden ANN + LSTM + GA 

pip install deap 

 

import numpy as np 

import pandas as pd 

import tensorflow as tf 

from tensorflow.keras.models import Sequential 

from tensorflow.keras.layers import LSTM, Dense, Dropout 

from sklearn.preprocessing import MinMaxScaler 

from sklearn.metrics import mean_squared_error 

 

from deap import base, creator, tools, algorithms 

import random 

 

# Set seeds for reproducibility 

random.seed(42) 

np.random.seed(42) 

tf.random.set_seed(42) 

 

# Load & Preprocess Data 

def load_data(file_path): 
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    df = pd.read_excel(file_path) 

    X = df.iloc[:, :-1].values  # Morphology features 

    y = df.iloc[:, -1].values   # Kansei Score 

 

    # Normalize 

    scaler_X = MinMaxScaler() 

    scaler_y = MinMaxScaler() 

    X_scaled = scaler_X.fit_transform(X) 

    y_scaled = scaler_y.fit_transform(y.reshape(-1, 1)) 

 

    return X_scaled, y_scaled, scaler_X, scaler_y 

 

# Create ANN-LSTM Model 

def create_lstm_model(input_shape): 

    model = Sequential([ 

        LSTM(64, return_sequences=True, input_shape=(input_shape, 1)), 

        Dropout(0.2), 

        LSTM(32, return_sequences=False), 

        Dropout(0.2), 

        Dense(16, activation='relu'), 

        Dense(1) 

    ]) 

    model.compile(optimizer='adam', loss='mse') 

    return model 

 

# Train Model 

def train_model(X, y, epochs=100, batch_size=8): 

    X = np.expand_dims(X, axis=-1)  # Reshape for LSTM 

    model = create_lstm_model(X.shape[1]) 

    model.fit(X, y, epochs=epochs, batch_size=batch_size, verbose=1) 

    return model 
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# Optimize Morphology using Genetic Algorithm (GA) 

def optimize_morphology(model, X, scaler_X, scaler_y, ngen=50, 

pop_size=100): 

    num_features = X.shape[1] 

 

    # Jumlah tipe aktual tiap faktor (X1–X8) 

    type_limits = [11, 8, 9, 9, 6, 5, 6, 2] 

 

    # Fitness function: predict Kansei Score 

    def eval_morphology(individual): 

        individual_np = np.array(individual).reshape(1, -1) 

        scaled_input = scaler_X.transform(individual_np) 

        scaled_input = np.expand_dims(scaled_input, axis=-1) 

        prediction = model.predict(scaled_input, verbose=0) 

        kansei_score = scaler_y.inverse_transform(prediction)[0, 0] 

        return (np.clip(kansei_score, 1.0, 5.0),) 

 

    # GA setup 

    creator.create("FitnessMax", base.Fitness, weights=(1.0,)) 

    creator.create("Individual", list, fitness=creator.FitnessMax) 

 

    toolbox = base.Toolbox() 

    toolbox.register("attr_float", random.random) 

    toolbox.register("individual", tools.initRepeat, creator.Individual, 

toolbox.attr_float, n=num_features) 

    toolbox.register("population", tools.initRepeat, list, toolbox.individual) 

 

    toolbox.register("evaluate", eval_morphology) 

    toolbox.register("mate", tools.cxBlend, alpha=0.5) 

    toolbox.register("mutate", tools.mutGaussian, mu=0, sigma=0.1, 

indpb=0.2) 

    toolbox.register("select", tools.selTournament, tournsize=3) 
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    population = toolbox.population(n=pop_size) 

    hof = tools.HallOfFame(1) 

 

    stats = tools.Statistics(lambda ind: ind.fitness.values) 

    stats.register("max", np.max) 

 

    algorithms.eaSimple(population, toolbox, cxpb=0.5, mutpb=0.2, 

                        ngen=ngen, stats=stats, halloffame=hof, verbose=False) 

 

    best_ind = hof[0] 

    best_score = eval_morphology(best_ind)[0] 

 

    # Konversi float [0,1) ke label X1.x – X8.x (dijamin valid) 

    morphology_labels = [] 

    for i, limit in enumerate(type_limits): 

        val = min(max(best_ind[i], 0), 0.9999)  # pastikan dalam [0, 1) 

        index = int(val * limit) + 1  # hasil antara 1 sampai limit 

        morphology_labels.append(f'X{i+1}.{index}') 

 

    return morphology_labels, best_score 

 

# Main Execution 

file_path = 'input_template_new.xlsx'  # Ganti jika perlu 

X, y, scaler_X, scaler_y = load_data(file_path) 

model = train_model(X, y) 

 

best_morphology, best_kansei_score = optimize_morphology(model, X, 

scaler_X, scaler_y) 

 

print(f'\n   Optimal Morphology: {" ".join(best_morphology)}') 

print(f'       Predicted Highest Kansei Score: {best_kansei_score:.2f}') 
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Lampiran 5 Membership Function 

Elemen 

Desain 
Tipe Elemen Desain Kode UMF LMF 

Material Multilayer (Plastik Only) ML (1; 1; 2) (1; 1; 1.5) 

Material Flexible Foil FF (1; 2; 3) (1.5; 2; 2.5) 

Material Paper Foil PF (2; 3; 4) (2.5; 3; 3.5) 

Material Kraft Foil KF (3; 4; 5) (3.5; 4; 4.5) 

Material Alumunium Foil AF (4; 5; 6) (4.5; 5; 5.5) 

Material Alumunium Foil + Ivory AFI (5; 6; 7) (5.5; 6; 6.5) 

Material Ivory I (6; 7; 8) (6.5; 7; 7.5) 

Material Ivory + Can IC (7; 8; 9) (7.5; 8; 8.5) 

Material Composite Can CC (8; 9; 10) (8.5; 9; 9.5) 

Material Kaleng KL 
(9; 10; 

10) 
(9.5; 10; 10) 

Material Kaca K 
(11; 11; 

11) 
(11; 11; 11) 

Cap Sealed S (1; 1; 2) (1; 1; 1.5) 

Cap Sealed + Tuck End STE (1; 2; 3) (1.5; 2; 2.5) 

Cap Tuck End TE (2; 3; 4) (2.5; 3; 3.5) 

Cap Slip Lid + Tuck End SLTE (3; 4; 5) (3.5; 4; 4.5) 

Cap Slip Lid SLTE (4; 5; 5) (4.5; 5; 5) 

Cap Screw Cap SC (6; 6; 6) (6; 6; 6) 

Cap Snap-On Cap SOC (7; 7; 7) (7; 7; 7) 

Cap Hinged Lid HL (8; 8; 8) (8; 8; 8) 

Shape Standing Pouch SP (1; 1; 2) (1; 1; 1.5) 

Shape Flat Bottom Bag FBB (1; 2; 3) (1.5; 2; 2.5) 

Shape 
Flat Bottom + Folding Box 

Horizontal 
FBFBH (2; 3; 4) (2.5; 3; 3.5) 

Shape Flat Bottom + Folding Box Vertical FBFBV (3; 4; 5) (3.5; 4; 4.5) 

Shape Folding Box Vertical FBV (4; 5; 6) (4.5; 5; 5.5) 

Shape Tabung + Folding Box Vertical TFBV (5; 6; 7) (5.5; 6; 6.5) 

Shape Tabung T (6; 7; 7) (6.5; 7; 7) 

Shape Rounded Rectangle RR (8; 8; 8) (8; 8; 8) 

Shape Customized C (9; 9; 9) (9; 9; 9) 

Features Tear Notch TN (1; 1; 2) (1; 1; 1.5) 

Features Tear Notch + Valve TNV (1; 2; 3) (1.5; 2; 2.5) 

Features Valve V (2; 3; 4) (2.5; 3; 3.5) 

Features Valve + Tin Tie VTT (3; 4; 5) (3.5; 4; 4.5) 

Features Valve + Ziplock VZ (4; 5; 5) (4.5; 5; 5) 

Features Ziplock Z (6; 6; 6) (6; 6; 6) 

Features Single Serve Filter Coffee SS (7; 7; 7) (7; 7; 7) 

Features Spoon S (8; 8; 8) (8; 8; 8) 

Features Non-Fitur NF (9; 9; 9) (9; 9; 9) 

Design_Style Minimalist M (1; 1; 2) (1; 1; 1.5) 

Design_Style Simple S (1; 2; 2) (1.5; 2; 2) 

Design_Style Modern MD (3; 3; 3) (3; 3; 3) 
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Elemen 

Desain 
Tipe Elemen Desain Kode UMF LMF 

Design_Style Luxury L (4; 4; 4) (4; 4; 4) 

Design_Style Ilustratif I (5; 5; 5) (5; 5; 5) 

Design_Style Tradisional T (6; 6; 6) (6; 6; 6) 

Color Bright Color BC (1; 1; 2) (1; 1; 1.5) 

Color Colorfull CF (1; 2; 3) (1.5; 2; 2.5) 

Color Vibrant Color VC (2; 3; 3) (2.5; 3; 3) 

Color Dark Color DC (4; 4; 5) (4; 4; 4.5) 

Color Neutral N (4; 5; 5) (4.5; 5; 5) 

Impression Culture C (1; 1; 2) (1; 1; 1.5) 

Impression Culture + Tasteful CT (1; 2; 3) (1.5; 2; 2.5) 

Impression Tasteful T (2; 3; 3) (2.5; 3; 3) 

Impression Unique U (4; 4; 4) (4; 4; 4) 

Impression Luxury Impression LI (5; 5; 5) (5; 5; 5) 

Impression Non-Impression NI (6; 6; 6) (6; 6; 6) 

Teknik_Cetak Direct D (1; 1; 1) (1; 1; 1) 

Teknik_Cetak Indirect I (2; 2; 2) (2; 2; 2) 

Konsep Sangat Tidak Modern STM (1; 1; 2) (1; 1; 1.5) 

Konsep Tidak Modern TM (1; 2; 3) (1.5; 2; 2.5) 

Konsep Neutral N (2; 3; 4) (2.5; 3; 3.5) 

Konsep Modern M (3; 4; 5) (3.5; 4; 4.5) 

Konsep Sangat Modern SM (4; 4; 5) (4.5; 5; 5) 
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Lampiran 6 Rule Base IT2FS Tanpa Optimasi 

Material Cap Shape Features Design_Style Color Impression Teknik_Cetak ThenLabel 

Paper Foil Sealed Flat Bottom Bag 
Valve + 

Ziplock 
Modern 

Vibrant 

Color 
Culture Direct Modern 

Flexible Foil Sealed Flat Bottom Bag Valve Tradisional Colorfull Culture Direct Modern 

Flexible Foil Sealed Flat Bottom Bag 
Valve + 

Ziplock 
Luxury 

Vibrant 

Color 
Culture Direct Neutral 

Paper Foil Sealed Flat Bottom Bag 
Tear Notch 

+ Valve 
Tradisional 

Dark 

Color 

Culture + 

Tasteful 
Direct Modern 

Flexible Foil Sealed Flat Bottom Bag Ziplock Ilustratif 
Vibrant 

Color 

Culture + 

Tasteful 
Direct Modern 

Flexible Foil Sealed Flat Bottom Bag 
Valve + 

Ziplock 
Tradisional 

Dark 

Color 
Culture Direct Neutral 

Paper Foil Sealed Flat Bottom Bag 
Valve + Tin 

Tie 
Luxury 

Dark 

Color 

Non-

Impression 
Direct Neutral 

Flexible Foil Sealed Flat Bottom Bag 
Valve + Tin 

Tie 
Simple 

Bright 

Color 

Luxury 

Impression 
Direct Modern 

Paper Foil Sealed Flat Bottom Bag Valve Ilustratif 
Bright 

Color 

Culture + 

Tasteful 
Direct Modern 

Flexible Foil Sealed Flat Bottom Bag Non-Fitur Ilustratif Colorfull Culture Direct Neutral 

Flexible Foil Sealed Flat Bottom Bag 
Valve + Tin 

Tie 
Ilustratif 

Dark 

Color 
Unique Direct Neutral 

Flexible Foil Sealed Flat Bottom Bag 
Valve + 

Ziplock 
Ilustratif 

Dark 

Color 
Tasteful Direct Neutral 

Alumunium Foil Sealed Flat Bottom Bag Valve Minimalist Neutral Unique Direct Modern 

Alumunium Foil Sealed Flat Bottom Bag Valve Ilustratif 
Bright 

Color 
Tasteful Direct Neutral 

Flexible Foil Sealed Flat Bottom Bag Valve Luxury 
Dark 

Color 

Non-

Impression 
Direct Modern 
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Material Cap Shape Features Design_Style Color Impression Teknik_Cetak ThenLabel 

Paper Foil Sealed Flat Bottom Bag Valve Ilustratif Colorfull 
Culture + 

Tasteful 
Direct Modern 

Alumunium Foil Sealed Flat Bottom Bag Valve Minimalist 
Dark 

Color 

Non-

Impression 
Direct Neutral 

Flexible Foil Sealed Flat Bottom Bag Valve Ilustratif 
Vibrant 

Color 

Non-

Impression 
Direct Neutral 

Flexible Foil Sealed Standing Pouch Ziplock Modern 
Vibrant 

Color 

Non-

Impression 
Direct Neutral 

Alumunium Foil Sealed Standing Pouch Ziplock Luxury 
Dark 

Color 
Culture Indirect Neutral 

Flexible Foil Sealed Standing Pouch Tear Notch Tradisional 
Dark 

Color 
Culture Direct 

Tidak 

Modern 

Multilayer (Plastik 

Only) 
Sealed Standing Pouch 

Valve + 

Ziplock 
Modern Colorfull Tasteful Indirect Neutral 

Kraft Foil Sealed Flat Bottom Bag 
Valve + 

Ziplock 
Ilustratif Colorfull Culture Direct Neutral 

Kraft Foil Sealed Standing Pouch Ziplock Ilustratif Colorfull Culture Direct Neutral 

Kraft Foil Sealed Flat Bottom Bag 
Valve + Tin 

Tie 
Tradisional 

Dark 

Color 
Culture Direct Modern 

Kraft Foil Sealed Flat Bottom Bag Valve Ilustratif Colorfull Culture Indirect Neutral 

Kraft Foil Sealed Standing Pouch 
Valve + 

Ziplock 
Ilustratif Colorfull 

Culture + 

Tasteful 
Direct Neutral 

Alumunium Foil + 

Ivory 

Sealed + 

Tuck End 

Flat Bottom + 

Folding Box 

Horizontal 

Valve + 

Ziplock 
Modern 

Vibrant 

Color 
Tasteful Direct Neutral 

Alumunium Foil + 

Ivory 

Sealed + 

Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Valve + 

Ziplock 
Luxury 

Vibrant 

Color 
Tasteful Direct Modern 
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Material Cap Shape Features Design_Style Color Impression Teknik_Cetak ThenLabel 

Ivory Tuck End 
Folding Box 

Vertical 

Single 

Serve Filter 

Coffee 

Ilustratif Colorfull Culture Direct Neutral 

Ivory Tuck End 
Folding Box 

Vertical 
Non-Fitur Tradisional Neutral Culture Direct Neutral 

Ivory Tuck End 
Folding Box 

Vertical 

Single 

Serve Filter 

Coffee 

Modern 
Vibrant 

Color 

Non-

Impression 
Direct Neutral 

Ivory Tuck End 
Folding Box 

Vertical 
Non-Fitur Ilustratif Colorfull Unique Direct Neutral 

Ivory + Can 
Slip Lid + 

Tuck End 

Tabung + Folding 

Box Vertical 
Non-Fitur Luxury Neutral 

Non-

Impression 
Direct Neutral 

Ivory + Can 
Slip Lid + 

Tuck End 

Tabung + Folding 

Box Vertical 
Non-Fitur Luxury 

Dark 

Color 

Non-

Impression 
Direct Modern 

Composite Can Slip Lid Tabung Spoon Luxury Neutral Tasteful Direct Modern 

Composite Can Slip Lid Tabung Non-Fitur Modern 
Dark 

Color 
Tasteful Direct Modern 

Composite Can Slip Lid Tabung Non-Fitur Modern Colorfull 
Non-

Impression 
Direct Modern 

Composite Can Slip Lid Tabung Non-Fitur Modern Neutral Culture Direct Modern 

Composite Can Slip Lid Tabung Non-Fitur Simple 
Bright 

Color 
Unique Direct Neutral 

Composite Can Slip Lid Tabung 

Single 

Serve Filter 

Coffee 

Minimalist 
Dark 

Color 
Tasteful Direct Modern 

Composite Can Slip Lid Tabung Non-Fitur Minimalist 
Vibrant 

Color 
Unique Direct Neutral 

Kaleng 
Screw 

Cap 

Rounded 

Rectangle 
Non-Fitur Luxury 

Dark 

Color 
Culture Direct Neutral 
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Material Cap Shape Features Design_Style Color Impression Teknik_Cetak ThenLabel 

Kaleng Slip Lid Tabung Spoon Luxury 
Vibrant 

Color 
Tasteful Direct Neutral 

Kaleng Slip Lid Tabung Non-Fitur Luxury Neutral 
Non-

Impression 
Direct Neutral 

Kaleng 
Hinged 

Lid 

Rounded 

Rectangle 

Single 

Serve Filter 

Coffee 

Modern Colorfull Tasteful Direct Modern 

Kaleng Slip Lid Tabung Non-Fitur Modern Colorfull Culture Direct Neutral 

Kaleng 
Hinged 

Lid 
Tabung Non-Fitur Luxury 

Vibrant 

Color 

Luxury 

Impression 
Direct Neutral 

Kaleng 
Hinged 

Lid 

Rounded 

Rectangle 
Non-Fitur Simple 

Bright 

Color 

Non-

Impression 
Direct Neutral 

Kaca 
Screw 

Cap 
Tabung Non-Fitur Modern 

Dark 

Color 
Tasteful Indirect Neutral 

Kaca 
Snap-On 

Cap 
Customized Non-Fitur Modern 

Bright 

Color 
Tasteful Indirect Neutral 

Kaca 
Screw 

Cap 
Tabung Non-Fitur Modern 

Bright 

Color 
Tasteful Indirect Modern 

Kaca 
Snap-On 

Cap 
Customized Non-Fitur Modern Neutral Tasteful Indirect Neutral 

Kaca 
Screw 

Cap 
Customized Non-Fitur Modern Neutral 

Non-

Impression 
Indirect Neutral 

Kaca 
Screw 

Cap 
Tabung Non-Fitur Minimalist 

Vibrant 

Color 

Non-

Impression 
Indirect Modern 

Kaca 
Screw 

Cap 
Tabung Non-Fitur Modern 

Bright 

Color 
Tasteful Indirect Neutral 

Kaca 
Snap-On 

Cap 
Tabung Non-Fitur Ilustratif Colorfull Tasteful Indirect Modern 

Paper Foil Sealed Flat Bottom Bag 
Valve + 

Ziplock 
Modern 

Vibrant 

Color 
Culture Direct 

Sangat 

Modern 
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Material Cap Shape Features Design_Style Color Impression Teknik_Cetak ThenLabel 

Flexible Foil Sealed Flat Bottom Bag Valve Tradisional Colorfull Culture Direct 
Sangat 

Modern 

Flexible Foil Sealed Flat Bottom Bag 
Valve + 

Ziplock 
Luxury 

Vibrant 

Color 
Culture Direct Modern 

Paper Foil Sealed Flat Bottom Bag 
Tear Notch 

+ Valve 
Tradisional 

Dark 

Color 

Culture + 

Tasteful 
Direct 

Sangat 

Modern 

Flexible Foil Sealed Flat Bottom Bag Ziplock Ilustratif 
Vibrant 

Color 

Culture + 

Tasteful 
Direct 

Sangat 

Modern 

Flexible Foil Sealed Flat Bottom Bag 
Valve + 

Ziplock 
Tradisional 

Dark 

Color 
Culture Direct Modern 

Paper Foil Sealed Flat Bottom Bag 
Valve + Tin 

Tie 
Luxury 

Dark 

Color 

Non-

Impression 
Direct Modern 

Flexible Foil Sealed Flat Bottom Bag 
Valve + Tin 

Tie 
Simple 

Bright 

Color 

Luxury 

Impression 
Direct 

Sangat 

Modern 

Paper Foil Sealed Flat Bottom Bag Valve Ilustratif 
Bright 

Color 

Culture + 

Tasteful 
Direct 

Sangat 

Modern 

Flexible Foil Sealed Flat Bottom Bag Non-Fitur Ilustratif Colorfull Culture Direct Modern 

Flexible Foil Sealed Flat Bottom Bag 
Valve + Tin 

Tie 
Ilustratif 

Dark 

Color 
Unique Direct Modern 

Flexible Foil Sealed Flat Bottom Bag 
Valve + 

Ziplock 
Ilustratif 

Dark 

Color 
Tasteful Direct Modern 

Alumunium Foil Sealed Flat Bottom Bag Valve Minimalist Neutral Unique Direct 
Sangat 

Modern 

Alumunium Foil Sealed Flat Bottom Bag Valve Ilustratif 
Bright 

Color 
Tasteful Direct Modern 

Flexible Foil Sealed Flat Bottom Bag Valve Luxury 
Dark 

Color 

Non-

Impression 
Direct 

Sangat 

Modern 

Paper Foil Sealed Flat Bottom Bag Valve Ilustratif Colorfull 
Culture + 

Tasteful 
Direct 

Sangat 

Modern 
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Material Cap Shape Features Design_Style Color Impression Teknik_Cetak ThenLabel 

Alumunium Foil Sealed Flat Bottom Bag Valve Minimalist 
Dark 

Color 

Non-

Impression 
Direct Modern 

Flexible Foil Sealed Flat Bottom Bag Valve Ilustratif 
Vibrant 

Color 

Non-

Impression 
Direct Modern 

Flexible Foil Sealed Standing Pouch Ziplock Modern 
Vibrant 

Color 

Non-

Impression 
Direct Neutral 

Alumunium Foil Sealed Standing Pouch Ziplock Luxury 
Dark 

Color 
Culture Indirect Modern 

Flexible Foil Sealed Standing Pouch Tear Notch Tradisional 
Dark 

Color 
Culture Direct Neutral 

Multilayer (Plastik 

Only) 
Sealed Standing Pouch 

Valve + 

Ziplock 
Modern Colorfull Tasteful Indirect Neutral 

Kraft Foil Sealed Flat Bottom Bag 
Valve + 

Ziplock 
Ilustratif Colorfull Culture Direct Modern 

Kraft Foil Sealed Standing Pouch Ziplock Ilustratif Colorfull Culture Direct Modern 

Kraft Foil Sealed Flat Bottom Bag 
Valve + Tin 

Tie 
Tradisional 

Dark 

Color 
Culture Direct 

Sangat 

Modern 

Kraft Foil Sealed Flat Bottom Bag Valve Ilustratif Colorfull Culture Indirect Modern 

Kraft Foil Sealed Standing Pouch 
Valve + 

Ziplock 
Ilustratif Colorfull 

Culture + 

Tasteful 
Direct Modern 

Alumunium Foil + 

Ivory 

Sealed + 

Tuck End 

Flat Bottom + 

Folding Box 

Horizontal 

Valve + 

Ziplock 
Modern 

Vibrant 

Color 
Tasteful Direct Modern 

Alumunium Foil + 

Ivory 

Sealed + 

Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Valve + 

Ziplock 
Luxury 

Vibrant 

Color 
Tasteful Direct 

Sangat 

Modern 

Ivory Tuck End 
Folding Box 

Vertical 

Single 

Serve Filter 

Coffee 

Ilustratif Colorfull Culture Direct Modern 
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Material Cap Shape Features Design_Style Color Impression Teknik_Cetak ThenLabel 

Ivory Tuck End 
Folding Box 

Vertical 
Non-Fitur Tradisional Neutral Culture Direct Modern 

Ivory Tuck End 
Folding Box 

Vertical 

Single 

Serve Filter 

Coffee 

Modern 
Vibrant 

Color 

Non-

Impression 
Direct Modern 

Ivory Tuck End 
Folding Box 

Vertical 
Non-Fitur Ilustratif Colorfull Unique Direct Modern 

Ivory + Can 
Slip Lid + 

Tuck End 

Tabung + Folding 

Box Vertical 
Non-Fitur Luxury Neutral 

Non-

Impression 
Direct Modern 

Ivory + Can 
Slip Lid + 

Tuck End 

Tabung + Folding 

Box Vertical 
Non-Fitur Luxury 

Dark 

Color 

Non-

Impression 
Direct 

Sangat 

Modern 

Composite Can Slip Lid Tabung Spoon Luxury Neutral Tasteful Direct 
Sangat 

Modern 

Composite Can Slip Lid Tabung Non-Fitur Modern 
Dark 

Color 
Tasteful Direct 

Sangat 

Modern 

Composite Can Slip Lid Tabung Non-Fitur Modern Colorfull 
Non-

Impression 
Direct 

Sangat 

Modern 

Composite Can Slip Lid Tabung Non-Fitur Modern Neutral Culture Direct 
Sangat 

Modern 

Composite Can Slip Lid Tabung Non-Fitur Simple 
Bright 

Color 
Unique Direct Modern 

Composite Can Slip Lid Tabung 

Single 

Serve Filter 

Coffee 

Minimalist 
Dark 

Color 
Tasteful Direct 

Sangat 

Modern 

Composite Can Slip Lid Tabung Non-Fitur Minimalist 
Vibrant 

Color 
Unique Direct Modern 

Kaleng 
Screw 

Cap 

Rounded 

Rectangle 
Non-Fitur Luxury 

Dark 

Color 
Culture Direct Modern 

Kaleng Slip Lid Tabung Spoon Luxury 
Vibrant 

Color 
Tasteful Direct Modern 
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Material Cap Shape Features Design_Style Color Impression Teknik_Cetak ThenLabel 

Kaleng Slip Lid Tabung Non-Fitur Luxury Neutral 
Non-

Impression 
Direct Modern 

Kaleng 
Hinged 

Lid 

Rounded 

Rectangle 

Single 

Serve Filter 

Coffee 

Modern Colorfull Tasteful Direct 
Sangat 

Modern 

Kaleng Slip Lid Tabung Non-Fitur Modern Colorfull Culture Direct Modern 

Kaleng 
Hinged 

Lid 
Tabung Non-Fitur Luxury 

Vibrant 

Color 

Luxury 

Impression 
Direct Modern 

Kaleng 
Hinged 

Lid 

Rounded 

Rectangle 
Non-Fitur Simple 

Bright 

Color 

Non-

Impression 
Direct Modern 

Kaca 
Screw 

Cap 
Tabung Non-Fitur Modern 

Dark 

Color 
Tasteful Indirect Modern 

Kaca 
Snap-On 

Cap 
Customized Non-Fitur Modern 

Bright 

Color 
Tasteful Indirect Modern 

Kaca 
Screw 

Cap 
Tabung Non-Fitur Modern 

Bright 

Color 
Tasteful Indirect 

Sangat 

Modern 

Kaca 
Snap-On 

Cap 
Customized Non-Fitur Modern Neutral Tasteful Indirect Modern 

Kaca 
Screw 

Cap 
Customized Non-Fitur Modern Neutral 

Non-

Impression 
Indirect Modern 

Kaca 
Screw 

Cap 
Tabung Non-Fitur Minimalist 

Vibrant 

Color 

Non-

Impression 
Indirect 

Sangat 

Modern 

Kaca 
Screw 

Cap 
Tabung Non-Fitur Modern 

Bright 

Color 
Tasteful Indirect Modern 

Kaca 
Snap-On 

Cap 
Tabung Non-Fitur Ilustratif Colorfull Tasteful Indirect Modern 
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Lampiran 7 Rule Base IT2FS Dengan Optimasi PSO 

Material Cap Shape Features Design_Style Color Impression Teknik_Cetak ThenLabel 

Kraft Foil Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Spoon Simple Neutral 
Culture + 

Tasteful 
Direct Neutral 

Kaca Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Valve + 

Ziplock 
Tradisional 

Vibrant 

Color 
Tasteful Direct Modern 

Kraft Foil Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Spoon Tradisional 
Vibrant 

Color 

Culture + 

Tasteful 
Direct Neutral 

Kaca Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Single 

Serve 

Filter 

Coffee 

Simple 
Vibrant 

Color 
Luxury Direct Neutral 

Kaca Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Ziplock Minimalist 
Bright 

Color 
Tasteful Direct Modern 

Kraft Foil Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Tear 

Notch 
Minimalist Colorfull 

Culture + 

Tasteful 
Direct Neutral 

Kraft Foil Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Spoon Minimalist 
Vibrant 

Color 
Culture Direct Neutral 

Multilayer 

(Plastik Only) 
Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Ziplock Modern 
Dark 

Color 

Non-

Impression 
Direct Modern 
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Multilayer 

(Plastik Only) 
Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Ziplock Minimalist 
Bright 

Color 
Culture Direct Neutral 

Multilayer 

(Plastik Only) 
Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Ziplock Modern 
Vibrant 

Color 
Luxury Direct Neutral 

Kraft Foil Tuck End Tabung Non-Fitur Luxury Neutral Luxury Direct Neutral 

Multilayer 

(Plastik Only) 
Tuck End Tabung Non-Fitur Simple 

Vibrant 

Color 

Culture + 

Tasteful 
Indirect Neutral 

Kraft Foil Tuck End Tabung 
Valve + 

Tin Tie 
Tradisional 

Vibrant 

Color 

Culture + 

Tasteful 
Direct 

Tidak 

Modern 

Composite 

Can 
Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Spoon Minimalist Colorfull 
Culture + 

Tasteful 
Direct Neutral 

Composite 

Can 
Tuck End Tabung Non-Fitur Minimalist Colorfull 

Culture + 

Tasteful 
Direct Neutral 

Composite 

Can 
Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Single 

Serve 

Filter 

Coffee 

Tradisional 
Vibrant 

Color 

Culture + 

Tasteful 
Direct Modern 

Composite 

Can 
Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Ziplock Minimalist Colorfull 
Culture + 

Tasteful 
Indirect Neutral 

Composite 

Can 
Tuck End Tabung Spoon Minimalist Colorfull Tasteful Direct Neutral 

Alumunium 

Foil 

Hinged 

Lid 

Folding Box 

Vertical 

Tear 

Notch 
Tradisional 

Dark 

Color 

Culture + 

Tasteful 
Direct Neutral 
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Alumunium 

Foil 

Hinged 

Lid 

Folding Box 

Vertical 

Tear 

Notch + 

Valve 

Luxury Neutral Luxury Direct Neutral 

Alumunium 

Foil + Ivory 

Screw 

Cap 
Customized 

Tear 

Notch 
Simple 

Dark 

Color 
Luxury Direct Neutral 

Alumunium 

Foil + Ivory 

Screw 

Cap 
Customized 

Tear 

Notch 
Simple 

Vibrant 

Color 
Luxury Direct Modern 

Paper Foil Slip Lid 
Rounded 

Rectangle 
Valve Simple 

Dark 

Color 
Culture Direct Modern 

Paper Foil Slip Lid 
Rounded 

Rectangle 

Tear 

Notch 
Luxury 

Vibrant 

Color 
Culture Direct Modern 

Paper Foil Slip Lid 
Rounded 

Rectangle 

Tear 

Notch 
Luxury 

Dark 

Color 

Culture + 

Tasteful 
Direct Modern 

Paper Foil Slip Lid 
Rounded 

Rectangle 

Tear 

Notch 
Ilustratif 

Bright 

Color 

Non-

Impression 
Direct Neutral 

Paper Foil Slip Lid 
Rounded 

Rectangle 

Tear 

Notch + 

Valve 

Modern 
Vibrant 

Color 
Culture Direct Modern 

Ivory + Can 
Sealed + 

Tuck End 

Tabung + 

Folding Box 

Vertical 

Tear 

Notch 
Simple 

Vibrant 

Color 

Culture + 

Tasteful 
Direct Neutral 

Ivory + Can Slip Lid 
Rounded 

Rectangle 
Valve Simple Neutral Culture Direct Neutral 

Ivory + Can Slip Lid 
Rounded 

Rectangle 

Tear 

Notch 
Simple 

Dark 

Color 
Luxury Direct Neutral 
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Ivory + Can Sealed 

Tabung + 

Folding Box 

Vertical 

Tear 

Notch + 

Valve 

Luxury Colorfull Culture Direct Modern 

Ivory + Can Slip Lid 
Rounded 

Rectangle 

Tear 

Notch 
Luxury Colorfull 

Culture + 

Tasteful 
Direct Neutral 

Ivory + Can Sealed 
Rounded 

Rectangle 

Tear 

Notch 
Simple Neutral Unique Direct Neutral 

Ivory + Can Sealed 

Tabung + 

Folding Box 

Vertical 

Tear 

Notch 
Ilustratif 

Bright 

Color 
Luxury Direct Neutral 

Ivory 
Snap-On 

Cap 
Standing Pouch 

Tear 

Notch 
Luxury 

Bright 

Color 
Culture Indirect Neutral 

Ivory 
Sealed + 

Tuck End 

Rounded 

Rectangle 

Tear 

Notch 
Luxury 

Bright 

Color 
Culture Indirect Modern 

Ivory 
Sealed + 

Tuck End 
Standing Pouch 

Tear 

Notch 
Luxury 

Dark 

Color 
Luxury Indirect Neutral 

Ivory 
Sealed + 

Tuck End 

Rounded 

Rectangle 

Tear 

Notch 
Modern Neutral Luxury Indirect Modern 

Ivory 
Sealed + 

Tuck End 

Rounded 

Rectangle 

Tear 

Notch 
Luxury 

Bright 

Color 
Culture Indirect Neutral 

Ivory 
Snap-On 

Cap 

Rounded 

Rectangle 

Tear 

Notch 
Minimalist Colorfull Culture Indirect Modern 

Kaca Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Spoon Luxury Neutral 
Culture + 

Tasteful 
Direct 

Sangat 

Modern 
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Kraft Foil Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Ziplock Tradisional Colorfull 
Culture + 

Tasteful 
Direct 

Sangat 

Modern 

Kraft Foil Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Spoon Simple Neutral 
Culture + 

Tasteful 
Direct Modern 

Kaca Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Valve + 

Ziplock 
Tradisional 

Vibrant 

Color 
Tasteful Direct 

Sangat 

Modern 

Kraft Foil Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Spoon Tradisional 
Vibrant 

Color 

Culture + 

Tasteful 
Direct Modern 

Kaca Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Single 

Serve 

Filter 

Coffee 

Simple 
Vibrant 

Color 
Luxury Direct Modern 

Kraft Foil Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Single 

Serve 

Filter 

Coffee 

Ilustratif 
Bright 

Color 
Unique Direct 

Sangat 

Modern 

Kaca Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Ziplock Minimalist 
Bright 

Color 
Tasteful Direct 

Sangat 

Modern 

Kraft Foil Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Tear 

Notch 
Minimalist Colorfull 

Culture + 

Tasteful 
Direct Modern 
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Kraft Foil Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Single 

Serve 

Filter 

Coffee 

Minimalist 
Vibrant 

Color 

Non-

Impression 
Direct Modern 

Multilayer 

(Plastik Only) 
Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Ziplock Modern 
Dark 

Color 

Non-

Impression 
Direct 

Sangat 

Modern 

Multilayer 

(Plastik Only) 
Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Ziplock Minimalist 
Bright 

Color 
Culture Direct Modern 

Kraft Foil Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Ziplock Simple 
Vibrant 

Color 
Luxury Direct 

Sangat 

Modern 

Kaca Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Ziplock Minimalist Colorfull Tasteful Direct 
Sangat 

Modern 

Multilayer 

(Plastik Only) 
Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Ziplock Modern 
Vibrant 

Color 
Luxury Direct Modern 

Kraft Foil Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Ziplock Minimalist Neutral Luxury Direct Modern 

Kraft Foil Tuck End Tabung 
Valve + 

Tin Tie 
Tradisional 

Vibrant 

Color 

Culture + 

Tasteful 
Direct Neutral 

Kaleng Tuck End Tabung Spoon Luxury Colorfull Culture Indirect Neutral 
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Composite 

Can 
Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Spoon Minimalist Colorfull 
Culture + 

Tasteful 
Direct Modern 

Composite 

Can 
Tuck End Tabung Non-Fitur Minimalist Colorfull 

Culture + 

Tasteful 
Direct Modern 

Composite 

Can 
Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Single 

Serve 

Filter 

Coffee 

Tradisional 
Vibrant 

Color 

Culture + 

Tasteful 
Direct 

Sangat 

Modern 

Composite 

Can 
Tuck End Tabung Spoon Minimalist Colorfull Tasteful Direct Modern 

Flexible Foil 
Slip Lid + 

Tuck End 
Flat Bottom Bag Spoon Luxury Neutral Culture Direct Modern 

Flexible Foil 
Slip Lid + 

Tuck End 

Flat Bottom + 

Folding Box 

Horizontal 

Spoon Simple Neutral Culture Direct 
Sangat 

Modern 

Alumunium 

Foil 

Hinged 

Lid 

Folding Box 

Vertical 

Tear 

Notch + 

Valve 

Minimalist Colorfull 
Culture + 

Tasteful 
Direct Modern 

Alumunium 

Foil 

Hinged 

Lid 

Folding Box 

Vertical 

Tear 

Notch + 

Valve 

Luxury Neutral Luxury Direct Modern 

Alumunium 

Foil 

Hinged 

Lid 

Folding Box 

Vertical 

Tear 

Notch 
Minimalist Colorfull 

Non-

Impression 
Direct Modern 

Alumunium 

Foil + Ivory 

Screw 

Cap 
Customized 

Tear 

Notch 
Simple 

Dark 

Color 
Luxury Direct Modern 
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Alumunium 

Foil + Ivory 

Screw 

Cap 
Customized 

Tear 

Notch 
Simple 

Vibrant 

Color 
Luxury Direct 

Sangat 

Modern 

Paper Foil Slip Lid 
Rounded 

Rectangle 
Valve Simple 

Dark 

Color 
Culture Direct 

Sangat 

Modern 

Paper Foil Slip Lid 
Rounded 

Rectangle 

Tear 

Notch 
Luxury 

Vibrant 

Color 
Culture Direct 

Sangat 

Modern 

Paper Foil Slip Lid 
Rounded 

Rectangle 

Tear 

Notch 
Luxury Colorfull Luxury Direct 

Sangat 

Modern 

Paper Foil Slip Lid 
Rounded 

Rectangle 

Tear 

Notch 
Luxury 

Dark 

Color 

Culture + 

Tasteful 
Direct 

Sangat 

Modern 

Paper Foil Slip Lid 
Rounded 

Rectangle 

Tear 

Notch 
Ilustratif 

Bright 

Color 

Non-

Impression 
Direct Modern 

Paper Foil Slip Lid 
Rounded 

Rectangle 

Tear 

Notch + 

Valve 

Modern 
Vibrant 

Color 
Culture Direct 

Sangat 

Modern 

Paper Foil Slip Lid 
Rounded 

Rectangle 

Tear 

Notch 
Modern Neutral 

Non-

Impression 
Direct Modern 

Ivory + Can 
Sealed + 

Tuck End 

Tabung + 

Folding Box 

Vertical 

Tear 

Notch 
Simple 

Vibrant 

Color 

Culture + 

Tasteful 
Direct Modern 

Ivory + Can Slip Lid 
Rounded 

Rectangle 
Valve Simple Neutral Culture Direct Modern 

Ivory + Can Sealed 

Tabung + 

Folding Box 

Vertical 

Tear 

Notch + 

Valve 

Luxury Colorfull Culture Direct 
Sangat 

Modern 

Ivory + Can Slip Lid 
Rounded 

Rectangle 

Tear 

Notch 
Luxury Colorfull 

Culture + 

Tasteful 
Direct Modern 
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Ivory + Can Sealed 
Rounded 

Rectangle 

Tear 

Notch 
Simple Neutral Unique Direct Modern 

Ivory + Can Sealed 

Tabung + 

Folding Box 

Vertical 

Tear 

Notch 
Ilustratif 

Bright 

Color 
Luxury Direct Modern 

Ivory 
Snap-On 

Cap 
Standing Pouch 

Tear 

Notch 
Luxury 

Bright 

Color 
Culture Indirect Modern 

Ivory 
Sealed + 

Tuck End 
Standing Pouch 

Tear 

Notch 
Luxury 

Dark 

Color 
Luxury Indirect Modern 

Ivory 
Snap-On 

Cap 

Rounded 

Rectangle 

Tear 

Notch 
Minimalist Colorfull Culture Indirect Modern 
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Lampiran 8 Baris Kode Optimasi Rule Base IT2FS dengan PSO 

# STEP 1 : Load & Encode Rule Base (Linguistik + Interval 

Fuzzy) 

import pandas as pd 

from sklearn.preprocessing import LabelEncoder 

import numpy as np 

 

# Mapping Kansei label to (Lower, Middle, Upper) 

def map_kansei_label_to_lmu(label): 

    mapping = { 

        "Sangat Tidak Modern":  (1.0, 1.0, 2.0), 

        "Tidak Modern":         (1.0, 2.0, 3.0), 

        "Neutral":         (2.0, 3, 4), 

        "Modern":         (3.0, 4, 5.0), 

        "Sangat Modern":  (4.0, 5, 5.0) 

    } 

    return mapping[label] 

 

def load_and_encode_rulebase(file_path): 

 

    df = pd.read_excel(file_path) 

    label_encoders = {} 

    encoded_data = df.copy() 

 

    for column in df.columns[:-1]:  # Semua kolom kecuali 

KanseiScore 

        le = LabelEncoder() 

        encoded_data[column] = 

le.fit_transform(df[column]) 

        label_encoders[column] = le 

 

    # Pecah KanseiScore ke Lower, Mid, Upper 
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    encoded_data[['Kansei_Low', 'Kansei_Mid', 

'Kansei_Up']] = df['ThenLabel'].apply( 

        lambda x: pd.Series(map_kansei_label_to_lmu(x)) 

    ) 

    encoded_data.drop(columns=['ThenLabel'], 

inplace=True) 

 

    return encoded_data, label_encoders 

 

# STEP 2: Inisialisasi PSO 

 

def initialize_pso(n_particles, n_rules): 

    particles = np.random.randint(0, 2, (n_particles, 

n_rules)) 

    velocities = np.random.uniform(-1, 1, (n_particles, 

n_rules)) 

    return particles, velocities 

 

#  STEP 3: Fungsi Evaluasi Fuzzy (Fitness Function) 

 

def compute_membership_overlap(pred_value, low, mid, 

up): 

    if pred_value < low or pred_value > up: 

        return 0 

    elif pred_value == mid: 

        return 1 

    elif pred_value < mid: 

        return (pred_value - low) / (mid - low) 

    else: 

        return (up - pred_value) / (up - mid) 

 

def evaluate_fitness(particle, rulebase, input_data): 

    selected_rules = rulebase[particle == 1] 
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    if selected_rules.empty: 

        return 0 

 

    total_score = 0 

    for _, sample in input_data.iterrows(): 

        max_score = 0 

        for _, rule in selected_rules.iterrows(): 

            if np.all(sample.iloc[:-3].values == 

rule.iloc[:-3].values):  # cocokan kondisi 

                pred_val = rule['Kansei_Mid']  # atau 

bisa gunakan centroid 

                score = compute_membership_overlap( 

                    pred_val, 

                    sample['Kansei_Low'], 

                    sample['Kansei_Mid'], 

                    sample['Kansei_Up'] 

                ) 

                max_score = max(max_score, score) 

        total_score += max_score 

    return total_score / len(input_data) 

 

# STEP 4: Update PSO 

 

def update_pso(particles, velocities, pbest, gbest, 

w=0.5, c1=1, c2=2): 

    n_particles, n_rules = particles.shape 

    r1, r2 = np.random.rand(), np.random.rand() 

 

    for i in range(n_particles): 

        velocities[i] = ( 

            w * velocities[i] + 

            c1 * r1 * (pbest[i] - particles[i]) + 

            c2 * r2 * (gbest - particles[i]) 
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        ) 

        # Sigmoid untuk probabilitas 0/1 

        sigmoid = 1 / (1 + np.exp(-velocities[i])) 

        particles[i] = np.where(np.random.rand(n_rules) 

< sigmoid, 1, 0) 

    return particles, velocities 

 

# STEP 5: Jalankan PSO Loop 

 

def run_pso(rulebase, input_data, n_particles=20, 

n_iter=50): 

    n_rules = rulebase.shape[0] 

    particles, velocities = initialize_pso(n_particles, 

n_rules) 

 

    pbest = particles.copy() 

    pbest_scores = np.array([ 

        evaluate_fitness(p, rulebase, input_data) for p 

in particles 

    ]) 

    gbest = pbest[np.argmax(pbest_scores)] 

    gbest_score = np.max(pbest_scores) 

 

    for _ in range(n_iter): 

        particles, velocities = update_pso(particles, 

velocities, pbest, gbest) 

        for i in range(n_particles): 

            score = evaluate_fitness(particles[i], 

rulebase, input_data) 

            if score > pbest_scores[i]: 

                pbest[i] = particles[i].copy() 

                pbest_scores[i] = score 

        best_idx = np.argmax(pbest_scores) 
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        if pbest_scores[best_idx] > gbest_score: 

            gbest = pbest[best_idx].copy() 

            gbest_score = pbest_scores[best_idx] 

 

    return gbest, gbest_score 

 

# STEP 6: Simpan Rule Terpilih 

 

def get_selected_rules(rulebase, best_particle): 

    return rulebase[best_particle == 1] 

 

# Load rulebase 

rulebase, encoders = 

load_and_encode_rulebase("rule_base_1.xlsx") 

 

# Jalankan PSO 

best_particle, best_score = run_pso(rulebase, rulebase) 

 

# Ambil rule terpilih 

selected_rules = get_selected_rules(rulebase, 

best_particle) 

 

# Simpan hasil 

selected_rules.to_excel("rulebase_terpilih.xlsx", 

index=False) 

print(f"Best fitness: {best_score}") 
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Lampiran 9 Baris Kode IT2FS Evaluasi ANN 

# %% 

import pandas as pd 

import numpy as np 

from ast import literal_eval 

 

# %% 

def load_membership_functions(path): 

    df = pd.read_excel(path) 

    mf_input = {} 

    mf_output = {} 

 

    for _, row in df.iterrows(): 

        kategori = row['Kategori'] 

        value = literal_eval(row['MF'])   

        mf_type = row.get('Type', 'Input') # Tambahkan 

kolom 'Type' di Excel (Input/Output) 

 

        if mf_type == 'Input': 

            mf_input[kategori] = value 

        elif mf_type == 'Output': 

            mf_output[kategori] = value 

        else: 

            print(f"[   ] Tipe MF tidak dikenali untuk 

'{kategori}': {mf_type}") 

 

    return mf_input, mf_output 

 

# %% 

def load_rule_base(path): 

    return pd.read_excel(path) 

 

# %% 
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def compute_matching_degree(input_morphology, rule, 

mf_input): 

    lower_list, upper_list = [], [] 

    for key in input_morphology: 

        input_val = input_morphology[key] 

        rule_val = rule.get(key) 

 

        if rule_val not in mf_input: 

            # print(f"[ ] MF input tidak ditemukan 

untuk: '{rule_val}' (key: {key})") 

            continue # Lewati key jika MF input tidak 

ditemukan 

 

        if input_val == rule_val: 

            l, m, u = mf_input[rule_val] 

            lower_list.append(l) 

            upper_list.append(u) 

        else: 

             # Ketika input_val tidak sama dengan 

rule_val, derajat kecocokan adalah 0 

            lower_list.append(0.0) 

            upper_list.append(0.0) 

 

 

    # Handling cases where no matching keys were found 

    if not lower_list or not upper_list: 

        # print(f"[   ] Tidak ada MF input yang cocok 

untuk input: {input_morphology}") 

        return 0.0, 0.0 

 

    return np.mean(lower_list), np.mean(upper_list) 
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# %% 

# Tambahkan fungsi untuk menghitung centroid dari MF 

Tipe-2 Interval 

# Implementasi ini sangat disederhanakan 

def compute_centroid(mf_interval): 

    l, m, u = mf_interval 

    # Ini adalah contoh sederhana, centroid yang 

sebenarnya lebih kompleks 

    return (l + u) / 2 

 

# %% 

def evaluate_it2fs(input_morphology, rule_base, 

mf_input, mf_output): 

    weighted_outputs = [] 

    total_activations_l = 0 

    total_activations_u = 0 

 

    for _, rule in rule_base.iterrows(): 

        l_activation, u_activation = 

compute_matching_degree(input_morphology, rule, 

mf_input) 

 

        # Dapatkan label linguistik output dari rule 

base 

        kansei_label = rule['ThenLabel'] 

 

        # Dapatkan MF output yang sesuai 

        if kansei_label not in mf_output: 

            print(f"[ ] MF output tidak ditemukan untuk 

label: '{kansei_label}'") 

            continue 

 

        output_mf_interval = mf_output[kansei_label] 
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        # Hitung kontribusi rule menggunakan centroid MF 

output 

        # Ini adalah langkah defuzzifikasi sederhana 

        centroid = compute_centroid(output_mf_interval) 

 

        # Kalikan aktivasi dengan centroid 

        weighted_outputs.append((l_activation * 

centroid, u_activation * centroid)) 

 

        total_activations_l += l_activation 

        total_activations_u += u_activation 

 

    # Hitung output interval akhir 

    if total_activations_l != 0: 

        final_output_l = sum(wo[0] for wo in 

weighted_outputs) / total_activations_l 

    else: 

        final_output_l = 0 

 

    if total_activations_u != 0: 

        final_output_u = sum(wo[1] for wo in 

weighted_outputs) / total_activations_u 

    else: 

        final_output_u = 0 

 

    # Output average (bisa dihitung dari interval output 

akhir) 

    average_output = (final_output_l + final_output_u) 

/ 2 

 

    return final_output_l, final_output_u, 

average_output 
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# %% 

# Load file (sekarang mengembalikan dua dictionary MF) 

mf_input, mf_output = 

load_membership_functions("membership_functions.xlsx") 

rule_base = load_rule_base("rule_base_1_1.xlsx") 

 

# Masukan morfologi untuk dievaluasi ANN 

input_morphology = { 

    'Material': 'Kaca', 

    'Cap': 'Hinged Lid', 

    'Shape': 'Customized', 

    'Features': 'Non-Fitur', 

    'Design_Style': 'Tradisional', 

    'Color': 'Neutral', 

    'Impression': 'Culture', 

    'Teknik_Cetak': 'Direct' 

} 

 

# Masukan morfologi untuk dievaluasi CNN 

#input_morphology = { 

    'Material': 'Kaca', 

    'Cap': 'Hinged Lid', 

    'Shape': 'Customized', 

    'Features': 'Non-Fitur', 

    'Design_Style': 'Tradisional', 

    'Color': 'Neutral', 

    'Impression': 'Culture', 

    'Teknik_Cetak': 'Direct' 

} 

 

# Evaluasi IT2FS 
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lower, upper, average = evaluate_it2fs(input_morphology, 

rule_base, mf_input, mf_output) 

print(f"Hasil evaluasi IT2FS: Lower={lower:.2f}, 

Upper={upper:.2f}, Average={average:.2f}") 

print(f"Hasil evaluasi IT2FS: Kansei 

Score={average:.2f}") 

 

Lampiran 10 Baris Kode Evaluasi Model IT2FS 

import pandas as pd 

import numpy as np 

import random 

from ast import literal_eval 

 

# ===== STEP 1: Load Membership Function ===== 

def load_membership_functions(path): 

    df = pd.read_excel(path) 

    mf_input = {} 

    mf_output = {} 

    for _, row in df.iterrows(): 

        kategori = row['Kategori'] 

        value = literal_eval(row['MF']) 

        mf_type = row.get('Type', 'Input') 

        if mf_type == 'Input': 

            mf_input[kategori] = value 

        elif mf_type == 'Output': 

            mf_output[kategori] = value 

    return mf_input, mf_output 

 

# ===== STEP 2: Load Rule Base ===== 

def load_rule_base(path): 

    return pd.read_excel(path) 

 

# ===== STEP 3: Load Input Samples dari Excel ===== 
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def load_input_samples(path): 

    df = pd.read_excel(path) 

    samples = [] 

    for _, row in df.iterrows(): 

        input_data = { 

            'Material': row['Material'], 

            'Cap': row['Cap'], 

            'Shape': row['Shape'], 

            'Features': row['Features'], 

            'Design_Style': row['Design_Style'], 

            'Color': row['Color'], 

            'Impression': row['Impression'], 

            'Teknik_Cetak': row['Teknik_Cetak'] 

        } 

        target_score = row['Kansei_Score'] 

        samples.append({'input': input_data, 

'kansei_score': target_score}) 

    return samples 

 

# ===== STEP 4: Matching Degree ===== 

def compute_matching_degree(input_morphology, rule, 

mf_input): 

    lower_list, upper_list = [], [] 

    for key in input_morphology: 

        input_val = input_morphology[key] 

        rule_val = rule.get(key) 

        if rule_val not in mf_input: 

            continue 

        if input_val == rule_val: 

            l, m, u = mf_input[rule_val] 

            lower_list.append(l) 

            upper_list.append(u) 

        else: 
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            lower_list.append(0.0) 

            upper_list.append(0.0) 

    if not lower_list or not upper_list: 

        return 0.0, 0.0 

    return np.mean(lower_list), np.mean(upper_list) 

 

# ===== STEP 5: Centroid dari Interval MF ===== 

def compute_centroid(mf_interval): 

    l, m, u = mf_interval 

    return (l + u) / 2 

 

# ===== STEP 6: Evaluasi IT2FS ===== 

def evaluate_it2fs(input_morphology, rule_base, 

mf_input, mf_output): 

    weighted_outputs = [] 

    total_activations_l = 0 

    total_activations_u = 0 

    for _, rule in rule_base.iterrows(): 

        l_activation, u_activation = 

compute_matching_degree(input_morphology, rule, 

mf_input) 

        kansei_label = rule['ThenLabel'] 

        if kansei_label not in mf_output: 

            continue 

        output_mf_interval = mf_output[kansei_label] 

        centroid = compute_centroid(output_mf_interval) 

        weighted_outputs.append((l_activation * 

centroid, u_activation * centroid)) 

        total_activations_l += l_activation 

        total_activations_u += u_activation 

    final_output_l = sum(wo[0] for wo in 

weighted_outputs) / total_activations_l if 

total_activations_l != 0 else 0 
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    final_output_u = sum(wo[1] for wo in 

weighted_outputs) / total_activations_u if 

total_activations_u != 0 else 0 

    average_output = (final_output_l + final_output_u) 

/ 2 

    return final_output_l, final_output_u, 

average_output 

 

# ===== STEP 7: Jalankan Evaluasi pada 10 Sampel Acak 

dan Tampilkan Tabel ===== 

# Load data 

mf_input, mf_output = 

load_membership_functions("membership_functions.xlsx") 

rule_base = load_rule_base("rule_base_1_1.xlsx") 

evaluation_samples = 

load_input_samples("sampel_RSME.xlsx") 

 

# Simpan hasil evaluasi 

results = [] 

 

for i, sample in enumerate(evaluation_samples): 

    input_morphology = sample['input'] 

    target_score = sample['kansei_score'] 

    lower, upper, average = 

evaluate_it2fs(input_morphology, rule_base, mf_input, 

mf_output) 

    results.append({ 

        'Sampel': i + 1, 

        'Material': input_morphology['Material'], 

        'Cap': input_morphology['Cap'], 

        'Shape': input_morphology['Shape'], 

        'Features': input_morphology['Features'], 
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        'Design_Style': 

input_morphology['Design_Style'], 

        'Color': input_morphology['Color'], 

        'Impression': input_morphology['Impression'], 

        'Teknik_Cetak': 

input_morphology['Teknik_Cetak'], 

        'Kansei_Score': target_score, 

        'Predicted_Kansei_Score': average, 

        'Gap': average - target_score 

    }) 

 

# Konversi ke DataFrame 

result_df = pd.DataFrame(results) 

 

# Tampilkan sebagai tabel 

print("\n=== Tabel Hasil Evaluasi IT2FS (10 Sampel Acak) 

===") 

print(result_df[['Sampel', 'Kansei_Score', 

'Predicted_Kansei_Score', 'Gap']]) 

 

 

 

# Hitung RMSE dan Akurasi 

predicted_scores = 

result_df['Predicted_Kansei_Score'].values 

target_scores = result_df['Kansei_Score'].values 

rmse = np.sqrt(np.mean((predicted_scores - 

target_scores) ** 2)/57) 

max_range = 5 - 1 

accuracy = max(0, 100 - (rmse / 4 * 100)) if max_range 

> 0 else 0 

Rsme =  max(0,  (rmse / 4 * 100)) if max_range > 0 else 

0 
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rmse_percent = (rmse / max_range) * 100 

rmse_accuracy = max(0, 100 - rmse_percent) 

 

# Hitung MSE 

mse = np.mean((predicted_scores - target_scores) ** 2) 

mse_percent = (mse / max_range) * 100 

mse_accuracy = max(0, 100 - mse_percent) 

 

# Hitung MAE 

mae = np.mean(np.abs(predicted_scores - target_scores)) 

mae_percent = (mae / max_range) * 100 

mae_accuracy = max(0, 100 - mae_percent) 

 

print("\n=== Performa IT2FS ===") 

print(f"       RMSE: {rmse:.4f}") 

print(f"       RSME%: {Rsme:.2f}%") 

print(f"       Akurasi: {accuracy:.2f}%") 

print(f"       MSE: {mse:.4f}") 

print(f"       MAE: {mae:.4f}") 

print(f"       Akurasi: {accuracy:.2f}%") 

print(f"           MSE   : {mse:.4f} ({mse_percent:.2f}% error, 

       Akurasi: {mse_accuracy:.2f}%)") 

print(f"           MAE   : {mae:.4f} ({mae_percent:.2f}% error, 

       Akurasi: {mae_accuracy:.2f}%)") 

print(f"           RMSE  : {rmse:.4f} ({rmse_percent:.2f}% 

error,        Akurasi: {rmse_accuracy:.2f}%)") 

 

# Simpan hasil ke file Excel 

result_df.to_excel("hasil_evaluasi_it2fs.xlsx", 

index=False) 
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Lampiran 11 MF input dan output 

Type Kategori UMF LMF 

Input Multilayer (Plastik Only) (1, 1, 2) (1, 1, 1.5) 

Input Flexible Foil (1, 2, 3) (1.5, 2, 2.5) 

Input Paper Foil (2, 3, 4) (2.5, 3, 3.5) 

Input Kraft Foil (3, 4, 5) (3.5, 4, 4.5) 

Input Alumunium Foil (4, 5, 6) (4.5, 5, 5.5) 

Input Alumunium Foil + Ivory (5, 6, 7) (5.5, 6, 6.5) 

Input Ivory (6, 7, 8) (6.5, 7, 7.5) 

Input Ivory + Can (7, 8, 9) (7.5, 8, 8.5) 

Input Composite Can (8, 9, 10) (8.5, 9, 9.5) 

Input Kaleng (9, 10, 10) (9.5, 10, 10) 

Input Kaca (11, 11, 11) (11, 11, 11) 

Input Sealed (1, 1, 2) (1, 1, 1.5) 

Input Sealed + Tuck End (1, 2, 3) (1.5, 2, 2.5) 

Input Tuck End (2, 3, 4) (2.5, 3, 3.5) 

Input Slip Lid + Tuck End (3, 4, 5) (3.5, 4, 4.5) 

Input Slip Lid (4, 5, 5) (4.5, 5, 5) 

Input Screw Cap (6, 6, 6) (6, 6, 6) 

Input Snap-On Cap (7, 7, 7) (7, 7, 7) 

Input Hinged Lid (8, 8, 8) (8, 8, 8) 

Input Standing Pouch (1, 1, 2) (1, 1, 1.5) 

Input Flat Bottom Bag (1, 2, 3) (1.5, 2, 2.5) 

Input 
Flat Bottom + Folding Box 

Horizontal 
(2, 3, 4) (2.5, 3, 3.5) 

Input 
Flat Bottom + Folding Box 

Vertical 
(3, 4, 5) (3.5, 4, 4.5) 

Input Folding Box Vertical (4, 5, 6) (4.5, 5, 5.5) 

Input Tabung + Folding Box Vertical (5, 6, 7) (5.5, 6, 6.5) 

Input Tabung (6, 7, 7) (6.5, 7, 7) 

Input Rounded Rectangle (8, 8, 8) (8, 8, 8) 

Input Customized (9, 9, 9) (9, 9, 9) 

Input Tear Notch (1, 1, 2) (1, 1, 1.5) 

Input Tear Notch + Valve (1, 2, 3) (1.5, 2, 2.5) 

Input Valve (2, 3, 4) (2.5, 3, 3.5) 

Input Valve + Tin Tie (3, 4, 5) (3.5, 4, 4.5) 

Input Valve + Ziplock (4, 5, 5) (4.5, 5, 5) 

Input Ziplock (6, 6, 6) (6, 6, 6) 

Input Single Serve Filter Coffee (7, 7, 7) (7, 7, 7) 

Input Spoon (8, 8, 8) (8, 8, 8) 

Input Non-Fitur (9, 9, 9) (9, 9, 9) 

Input Minimalist (1, 1, 2) (1, 1, 1.5) 

Input Simple (1, 2, 2) (1.5, 2, 2) 

Input Modern (3, 3, 3) (3, 3, 3) 
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Type Kategori UMF LMF 

Input Luxury (4, 4, 4) (4, 4, 4) 

Input Ilustratif (5, 5, 5) (5, 5, 5) 

Input Tradisional (6, 6, 6) (6, 6, 6) 

Input Bright Color (1, 1, 2) (1, 1, 1.5) 

Input Colorfull (1, 2, 3) (1.5, 2, 2.5) 

Input Vibrant Color (2, 3, 3) (2.5, 3, 3) 

Input Dark Color (4, 4, 5) (4, 4, 4.5) 

Input Neutral (4, 5, 5) (4.5, 5, 5) 

Input Culture (1, 1, 2) (1, 1, 1.5) 

Input Culture + Tasteful (1, 2, 3) (1.5, 2, 2.5) 

Input Tasteful (2, 3, 3) (2.5, 3, 3) 

Input Unique (4, 4, 4) (4, 4, 4) 

Input Luxury Impression (5, 5, 5) (5, 5, 5) 

Input Non-Impression (6, 6, 6) (6, 6, 6) 

Input Direct (1, 1, 1) (1, 1, 1) 

Input Indirect (2, 2, 2) (2, 2, 2) 

Output Sangat Tidak Modern (1, 1, 2) (1, 1, 1.5) 

Output Tidak Modern (1, 2, 3) (1.5, 2, 2.5) 

Output Neutral (2, 3, 4) (2.5, 3, 3.5) 

Output Modern (3, 4, 5) (3.5, 4, 4.5) 

Output Sangat Modern (4, 4, 5) (4.5, 5, 5) 
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Lampiran 12 Input Morfologi Sampel dan Mean untuk Evaluasi Model IT2FS 

Material Cap Shape Features Design_Style Color Impression Teknik_Cetak Kansei_Score 

Paper Foil Sealed Flat Bottom Bag 

Valve + 

Ziplock Modern 

Vibrant 

Color Culture Direct 4,1 

Flexible 

Foil Sealed Flat Bottom Bag Valve Tradisional Colorfull Culture Direct 4,033333 

Flexible 

Foil Sealed Flat Bottom Bag 

Valve + 

Ziplock Luxury 

Vibrant 

Color Culture Direct 3,366667 

Paper Foil Sealed Flat Bottom Bag 

Tear Notch 

+ Valve Tradisional 

Dark 

Color 

Culture + 

Tasteful Direct 4,033333 

Flexible 

Foil Sealed Flat Bottom Bag Ziplock Ilustratif 

Vibrant 

Color 

Culture + 

Tasteful Direct 4,4 

Flexible 

Foil Sealed Flat Bottom Bag 

Valve + 

Ziplock Tradisional 

Dark 

Color Culture Direct 3,966667 

Paper Foil Sealed Flat Bottom Bag 

Valve + 

Tin Tie Luxury 

Dark 

Color 

Non-

Impression Direct 3,7 

Flexible 

Foil Sealed Flat Bottom Bag 

Valve + 

Tin Tie Simple 

Bright 

Color 

Luxury 

Impression Direct 4,133333 

Paper Foil Sealed Flat Bottom Bag Valve Ilustratif 

Bright 

Color 

Culture + 

Tasteful Direct 4,033333 

Flexible 

Foil Sealed Flat Bottom Bag Non-Fitur Ilustratif Colorfull Culture Direct 3,833333 

Flexible 

Foil Sealed Flat Bottom Bag 

Valve + 

Tin Tie Ilustratif 

Dark 

Color Unique Direct 3,9 

Flexible 

Foil Sealed Flat Bottom Bag 

Valve + 

Ziplock Ilustratif 

Dark 

Color  Tasteful Direct 3,966667 
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Material Cap Shape Features Design_Style Color Impression Teknik_Cetak Kansei_Score 

Alumunium 

Foil Sealed Flat Bottom Bag Valve Minimalist Neutral Unique Direct 4,2 

Alumunium 

Foil Sealed Flat Bottom Bag Valve Ilustratif 

Bright 

Color  Tasteful Direct 3,833333 

Flexible 

Foil Sealed Flat Bottom Bag Valve Luxury 

Dark 

Color 

Non-

Impression Direct 4,233333 

Paper Foil Sealed Flat Bottom Bag Valve Ilustratif Colorfull 

Culture + 

Tasteful Direct 4,366667 

Alumunium 

Foil Sealed Flat Bottom Bag Valve Minimalist 

Dark 

Color 

Non-

Impression Direct 3,3 

Flexible 

Foil Sealed Flat Bottom Bag Valve Ilustratif 

Vibrant 

Color 

Non-

Impression Direct 3,1 

Flexible 

Foil Sealed Standing Pouch Ziplock Modern 

Vibrant 

Color 

Non-

Impression Direct 3 

Alumunium 

Foil Sealed Standing Pouch Ziplock Luxury 

Dark 

Color Culture Indirect 3,733333 

Flexible 

Foil Sealed Standing Pouch Tear Notch Tradisional 

Dark 

Color Culture Direct 2,966667 

Multilayer 

(Plastik 

Only) Sealed Standing Pouch 

Valve + 

Ziplock Modern Colorfull  Tasteful Indirect 3 

Kraft Foil Sealed Flat Bottom Bag 

Valve + 

Ziplock Ilustratif Colorfull Culture Direct 3,566667 

Kraft Foil Sealed Standing Pouch Ziplock Ilustratif Colorfull Culture Direct 3,6 

Kraft Foil Sealed Flat Bottom Bag 

Valve + 

Tin Tie Tradisional 

Dark 

Color Culture Direct 4,066667 

Kraft Foil Sealed Flat Bottom Bag Valve Ilustratif Colorfull Culture Indirect 3,3 
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Material Cap Shape Features Design_Style Color Impression Teknik_Cetak Kansei_Score 

Kraft Foil Sealed Standing Pouch 

Valve + 

Ziplock Ilustratif Colorfull 

Culture + 

Tasteful Direct 3,5 

Alumunium 

Foil + 

Ivory 

Sealed 

+ Tuck 

End 

Flat Bottom + 

Folding Box 

Horizontal 

Valve + 

Ziplock Modern 

Vibrant 

Color  Tasteful Direct 3,466667 

Alumunium 

Foil + 

Ivory 

Sealed 

+ Tuck 

End 

Flat Bottom + 

Folding Box 

Vertical 

Valve + 

Ziplock Luxury 

Vibrant 

Color  Tasteful Direct 4,066667 

Ivory 

Tuck 

End 

Folding Box 

Vertical 

Single 

Serve 

Filter 

Coffee Ilustratif Colorfull Culture Direct 3,7 

Ivory 

Tuck 

End 

Folding Box 

Vertical Non-Fitur Tradisional Neutral Culture Direct 3,933333 

Ivory 

Tuck 

End 

Folding Box 

Vertical 

Single 

Serve 

Filter 

Coffee Modern 

Vibrant 

Color 

Non-

Impression Direct 3,866667 

Ivory 

Tuck 

End 

Folding Box 

Vertical Non-Fitur Ilustratif Colorfull Unique Direct 3,833333 

Ivory + 

Can 

Slip 

Lid + 

Tuck 

End 

Tabung + 

Folding Box 

Vertical Non-Fitur Luxury Neutral 

Non-

Impression Direct 3,666667 

Ivory + 

Can 

Slip 

Lid + 

Tabung + 

Folding Box 

Vertical Non-Fitur Luxury 

Dark 

Color 

Non-

Impression Direct 4,066667 
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Material Cap Shape Features Design_Style Color Impression Teknik_Cetak Kansei_Score 

Tuck 

End 

Composite 

Can 

Slip 

Lid Tabung Spoon Luxury Neutral  Tasteful Direct 4,1 

Composite 

Can 

Slip 

Lid Tabung Non-Fitur Modern 

Dark 

Color  Tasteful Direct 4,566667 

Composite 

Can 

Slip 

Lid Tabung Non-Fitur Modern Colorfull 

Non-

Impression Direct 4,5 

Composite 

Can 

Slip 

Lid Tabung Non-Fitur Modern Neutral Culture Direct 4,333333 

Composite 

Can 

Slip 

Lid Tabung Non-Fitur Simple 

Bright 

Color Unique Direct 3,866667 

Composite 

Can 

Slip 

Lid Tabung 

Single 

Serve 

Filter 

Coffee Minimalist 

Dark 

Color  Tasteful Direct 4,333333 

Composite 

Can 

Slip 

Lid Tabung Non-Fitur Minimalist 

Vibrant 

Color Unique Direct 3,9 

Kaleng 

Screw 

Cap 

Rounded 

Rectangle Non-Fitur Luxury 

Dark 

Color Culture Direct 3,566667 

Kaleng 

Slip 

Lid Tabung Spoon Luxury 

Vibrant 

Color  Tasteful Direct 3,866667 

Kaleng 

Slip 

Lid Tabung Non-Fitur Luxury Neutral 

Non-

Impression Direct 3,933333 

Kaleng 

Hinged 

Lid 

Rounded 

Rectangle 

Single 

Serve Modern Colorfull  Tasteful Direct 4,166667 
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Material Cap Shape Features Design_Style Color Impression Teknik_Cetak Kansei_Score 

Filter 

Coffee 

Kaleng 

Slip 

Lid Tabung Non-Fitur Modern Colorfull Culture Direct 3,6 

Kaleng 

Hinged 

Lid Tabung Non-Fitur Luxury 

Vibrant 

Color 

Luxury 

Impression Direct 3,466667 

Kaleng 

Hinged 

Lid 

Rounded 

Rectangle Non-Fitur Simple 

Bright 

Color 

Non-

Impression Direct 3,533333 

Kaca 

Screw 

Cap Tabung Non-Fitur Modern 

Dark 

Color  Tasteful Indirect 3,6 

Kaca 

Snap-

On Cap Customized Non-Fitur Modern 

Bright 

Color  Tasteful Indirect 3,433333 

Kaca 

Screw 

Cap Tabung Non-Fitur Modern 

Bright 

Color  Tasteful Indirect 4,1 

Kaca 

Snap-

On Cap Customized Non-Fitur Modern Neutral  Tasteful Indirect 3,7 

Kaca 

Screw 

Cap Customized Non-Fitur Modern Neutral 

Non-

Impression Indirect 3,833333 

Kaca 

Screw 

Cap Tabung Non-Fitur Minimalist 

Vibrant 

Color 

Non-

Impression Indirect 4,266667 

Kaca 

Screw 

Cap Tabung Non-Fitur Modern 

Bright 

Color  Tasteful Indirect 3,966667 

Kaca 

Snap-

On Cap Tabung Non-Fitur Ilustratif Colorfull  Tasteful Indirect 4 
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Lampiran 13 Deviasi Evaluasi Sampel Terhadap Mean 

Sampel Material Cap Shape Features Design_Style Color Impression Teknik_Cetak 
Kansei_ 

Score 

Predicted_ 

Kansei_ 

Score 

Gap 

1 Paper Foil Sealed 
Flat Bottom 

Bag 

Valve + 

Ziplock 
Modern 

Vibrant 

Color 
Culture Direct 4,1 3,87 -0,23 

2 Flexible Foil Sealed 
Flat Bottom 

Bag 
Valve Tradisional Colorfull Culture Direct 4,03 3,77 -0,27 

3 Flexible Foil Sealed 
Flat Bottom 

Bag 

Valve + 

Ziplock 
Luxury 

Vibrant 

Color 
Culture Direct 3,37 3,81 0,44 

4 Paper Foil Sealed 
Flat Bottom 

Bag 

Tear Notch + 

Valve 
Tradisional Dark Color 

Culture + 

Tasteful 
Direct 4,03 3,77 -0,26 

5 Flexible Foil Sealed 
Flat Bottom 

Bag 
Ziplock Ilustratif 

Vibrant 

Color 

Culture + 

Tasteful 
Direct 4,4 3,79 -0,61 

6 Flexible Foil Sealed 
Flat Bottom 

Bag 

Valve + 

Ziplock 
Tradisional Dark Color Culture Direct 3,97 3,79 -0,18 

7 Paper Foil Sealed 
Flat Bottom 

Bag 

Valve + Tin 

Tie 
Luxury Dark Color Non-Impression Direct 3,7 3,81 0,113 

8 Flexible Foil Sealed 
Flat Bottom 

Bag 

Valve + Tin 

Tie 
Simple 

Bright 

Color 

Luxury 

Impression 
Direct 4,13 3,7 -0,43 

9 Paper Foil Sealed 
Flat Bottom 

Bag 
Valve Ilustratif 

Bright 

Color 

Culture + 

Tasteful 
Direct 4,03 3,78 -0,25 

10 Flexible Foil Sealed 
Flat Bottom 

Bag 
Non-Fitur Ilustratif Colorfull Culture Direct 3,83 3,7 -0,13 

11 Flexible Foil Sealed 
Flat Bottom 

Bag 

Valve + Tin 

Tie 
Ilustratif Dark Color Unique Direct 3,9 3,74 -0,16 

12 Flexible Foil Sealed 
Flat Bottom 

Bag 

Valve + 

Ziplock 
Ilustratif Dark Color  Tasteful Direct 3,97 3,83 -0,13 
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Sampel Material Cap Shape Features Design_Style Color Impression Teknik_Cetak 
Kansei_ 

Score 

Predicted_ 

Kansei_ 

Score 

Gap 

13 Alumunium Foil Sealed 
Flat Bottom 

Bag 
Valve Minimalist Neutral Unique Direct 4,2 3,75 -0,45 

14 Alumunium Foil Sealed 
Flat Bottom 

Bag 
Valve Ilustratif 

Bright 

Color 
 Tasteful Direct 3,83 3,77 -0,06 

15 Flexible Foil Sealed 
Flat Bottom 

Bag 
Valve Luxury Dark Color Non-Impression Direct 4,23 3,82 -0,41 

16 Paper Foil Sealed 
Flat Bottom 

Bag 
Valve Ilustratif Colorfull 

Culture + 

Tasteful 
Direct 4,37 3,79 -0,58 

17 Alumunium Foil Sealed 
Flat Bottom 

Bag 
Valve Minimalist Dark Color Non-Impression Direct 3,3 3,79 0,489 

18 Flexible Foil Sealed 
Flat Bottom 

Bag 
Valve Ilustratif 

Vibrant 

Color 
Non-Impression Direct 3,1 3,81 0,707 

19 Flexible Foil Sealed 
Standing 

Pouch 
Ziplock Modern 

Vibrant 

Color 
Non-Impression Direct 3 3,86 0,863 

20 Alumunium Foil Sealed 
Standing 

Pouch 
Ziplock Luxury Dark Color Culture Indirect 3,73 3,79 0,06 

21 Flexible Foil Sealed 
Standing 

Pouch 
Tear Notch Tradisional Dark Color Culture Direct 2,97 3,75 0,784 

22 
Multilayer (Plastik 

Only) 
Sealed 

Standing 

Pouch 

Valve + 

Ziplock 
Modern Colorfull  Tasteful Indirect 3 3,81 0,808 

23 Kraft Foil Sealed 
Flat Bottom 

Bag 

Valve + 

Ziplock 
Ilustratif Colorfull Culture Direct 3,57 3,75 0,18 

24 Kraft Foil Sealed 
Standing 

Pouch 
Ziplock Ilustratif Colorfull Culture Direct 3,6 3,78 0,179 

25 Kraft Foil Sealed 
Flat Bottom 

Bag 

Valve + Tin 

Tie 
Tradisional Dark Color Culture Direct 4,07 3,69 -0,38 

26 Kraft Foil Sealed 
Flat Bottom 

Bag 
Valve Ilustratif Colorfull Culture Indirect 3,3 3,68 0,385 
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Sampel Material Cap Shape Features Design_Style Color Impression Teknik_Cetak 
Kansei_ 

Score 

Predicted_ 

Kansei_ 

Score 

Gap 

27 Kraft Foil Sealed 
Standing 

Pouch 

Valve + 

Ziplock 
Ilustratif Colorfull 

Culture + 

Tasteful 
Direct 3,5 3,7 0,199 

28 
Alumunium Foil + 

Ivory 

Sealed + 

Tuck End 

Flat Bottom + 

Folding Box 

Horizontal 

Valve + 

Ziplock 
Modern 

Vibrant 

Color 
 Tasteful Direct 3,47 3,85 0,38 

29 
Alumunium Foil + 

Ivory 

Sealed + 

Tuck End 

Flat Bottom + 

Folding Box 

Vertical 

Valve + 

Ziplock 
Luxury 

Vibrant 

Color 
 Tasteful Direct 4,07 3,82 -0,24 

30 Ivory Tuck End 
Folding Box 

Vertical 

Single Serve 

Filter Coffee 
Ilustratif Colorfull Culture Direct 3,7 3,75 0,049 

31 Ivory Tuck End 
Folding Box 

Vertical 
Non-Fitur Tradisional Neutral Culture Direct 3,93 3,67 -0,26 

32 Ivory Tuck End 
Folding Box 

Vertical 

Single Serve 

Filter Coffee 
Modern 

Vibrant 

Color 
Non-Impression Direct 3,87 3,77 -0,09 

33 Ivory Tuck End 
Folding Box 

Vertical 
Non-Fitur Ilustratif Colorfull Unique Direct 3,83 3,67 -0,16 

34 Ivory + Can 
Slip Lid + 

Tuck End 

Tabung + 

Folding Box 

Vertical 

Non-Fitur Luxury Neutral Non-Impression Direct 3,67 3,71 0,039 

35 Ivory + Can 
Slip Lid + 

Tuck End 

Tabung + 

Folding Box 

Vertical 

Non-Fitur Luxury Dark Color Non-Impression Direct 4,07 3,71 -0,35 

36 Composite Can Slip Lid Tabung Spoon Luxury Neutral  Tasteful Direct 4,1 3,68 -0,42 

37 Composite Can Slip Lid Tabung Non-Fitur Modern Dark Color  Tasteful Direct 4,57 3,66 -0,91 

38 Composite Can Slip Lid Tabung Non-Fitur Modern Colorfull Non-Impression Direct 4,5 3,66 -0,84 

39 Composite Can Slip Lid Tabung Non-Fitur Modern Neutral Culture Direct 4,33 3,65 -0,68 
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Sampel Material Cap Shape Features Design_Style Color Impression Teknik_Cetak 
Kansei_ 

Score 

Predicted_ 

Kansei_ 

Score 

Gap 

40 Composite Can Slip Lid Tabung Non-Fitur Simple 
Bright 

Color 
Unique Direct 3,87 3,61 -0,25 

41 Composite Can Slip Lid Tabung 
Single Serve 

Filter Coffee 
Minimalist Dark Color  Tasteful Direct 4,33 3,71 -0,62 

42 Composite Can Slip Lid Tabung Non-Fitur Minimalist 
Vibrant 

Color 
Unique Direct 3,9 3,63 -0,27 

43 Kaleng Screw Cap 
Rounded 

Rectangle 
Non-Fitur Luxury Dark Color Culture Direct 3,57 3,77 0,201 

44 Kaleng Slip Lid Tabung Spoon Luxury 
Vibrant 

Color 
 Tasteful Direct 3,87 3,68 -0,19 

45 Kaleng Slip Lid Tabung Non-Fitur Luxury Neutral Non-Impression Direct 3,93 3,67 -0,27 

46 Kaleng Hinged Lid 
Rounded 

Rectangle 

Single Serve 

Filter Coffee 
Modern Colorfull  Tasteful Direct 4,17 3,82 -0,34 

47 Kaleng Slip Lid Tabung Non-Fitur Modern Colorfull Culture Direct 3,6 3,64 0,041 

48 Kaleng Hinged Lid Tabung Non-Fitur Luxury 
Vibrant 

Color 

Luxury 

Impression 
Direct 3,47 3,58 0,11 

49 Kaleng Hinged Lid 
Rounded 

Rectangle 
Non-Fitur Simple 

Bright 

Color 
Non-Impression Direct 3,53 3,74 0,209 

50 Kaca Screw Cap Tabung Non-Fitur Modern Dark Color  Tasteful Indirect 3,6 3,71 0,115 

51 Kaca Snap-On Cap Customized Non-Fitur Modern 
Bright 

Color 
 Tasteful Indirect 3,43 3,84 0,405 

52 Kaca Screw Cap Tabung Non-Fitur Modern 
Bright 

Color 
 Tasteful Indirect 4,1 3,7 -0,4 

53 Kaca Snap-On Cap Customized Non-Fitur Modern Neutral  Tasteful Indirect 3,7 3,82 0,125 

54 Kaca Screw Cap Customized Non-Fitur Modern Neutral Non-Impression Indirect 3,83 3,83 0,001 

55 Kaca Screw Cap Tabung Non-Fitur Minimalist 
Vibrant 

Color 
Non-Impression Indirect 4,27 3,7 -0,57 
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Sampel Material Cap Shape Features Design_Style Color Impression Teknik_Cetak 
Kansei_ 

Score 

Predicted_ 

Kansei_ 

Score 

Gap 

56 Kaca Screw Cap Tabung Non-Fitur Modern 
Bright 

Color 
 Tasteful Indirect 3,97 3,7 -0,27 

57 Kaca Snap-On Cap Tabung Non-Fitur Ilustratif Colorfull  Tasteful Indirect 4 3,68 -0,32 
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Lampiran 14 Logbook Bimbingan Materi 
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Lampiran 15 Logbook Bimbingan Teknis  
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Lampiran 16 Bukti wawancara expertise 
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