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ABSTRACT 

Indonesia has diverse cultural heritage, including Rokan Hulu Regency in Riau 

Province, which holds various local cultural assets such as historical buildings 

and traditional musical instruments. However, cultural documentation remains 

limited and not yet integrated into modern information systems, thus its potential 

for education and cultural promotion is not fully optimized. This study aims to 

implement the Transformer  Multimodal  BLIP   (Bootstrapped Language-Image 

Pretraining) model to develop an automatic recognition and description system 

for Rokan Hulu cultural objects based on images and narratives. The research 

applies the waterfall  methodology with a dataset of 300 images from six cultural 

objects: Istana Rokan IV Koto, Benteng Tujuh Lapis, Makam Raja-Raja Rambah, 

Calempong, Gong (Ogong), and Gondang. BLIP   is used to process input images 

and generate descriptive narratives relevant to the cultural context. The system is 

built as a web-based application using Streamlit, enabling online access via 

desktop and mobile devices. Evaluation using BLEUScore  metrics achieved an 

average Precision  of 92%, Recall  of 90%, and F1-Score  of 91%. Blackbox  

testing confirmed that all system functionalities worked well, from image Upload  

to automatic narrative generation. This research contributes to digital cultural 

preservation and serves as an interactive educational medium to introduce Rokan 

Hulu heritage to the wider community, particularly younger generations. 

 

Keywords: Automatic Narrative, BLIP, Multimodal Transformer, Object 

Recognition, Rokan Hulu Culture 
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ABSTRAK 

Indonesia memiliki kekayaan budaya yang beragam, termasuk Kabupaten Rokan 

Hulu di Provinsi Riau yang memiliki objek budaya lokal seperti bangunan 

bersejarah dan alat musik tradisional. Namun, dokumentasi budaya tersebut masih 

terbatas serta belum terintegrasi dalam sistem informasi modern, sehingga 

pemanfaatannya sebagai sarana edukasi dan promosi belum optimal. Penelitian ini 

bertujuan menerapkan model Transformer  Multimodal  BLIP (Bootstrapped 

Language-Image Pretraining) untuk menghasilkan sistem pengenalan dan 

deskripsi objek budaya lokal Rokan Hulu berbasis gambar dan narasi. Metode 

yang digunakan adalah waterfall  dengan dataset 300 gambar dari enam objek 

budaya, yaitu Istana Rokan IV Koto, Benteng Tujuh Lapis, Makam Raja-Raja 

Rambah, Calempong, Gong (Ogong), dan Gondang. Model BLIP   dipakai untuk 

memproses input gambar dan menghasilkan narasi deskriptif sesuai konteks 

budaya. Sistem dibangun berbasis Website menggunakan Streamlit agar dapat 

diakses secara online melalui desktop maupun perangkat mobile. Hasil evaluasi 

dengan metrik BLEU Score  menunjukkan rata-rata Precision  92%, Recall  90%, 

dan F1-Score  91%. Pengujian Blackbox  membuktikan semua fungsi berjalan 

baik, mulai dari Upload  gambar hingga generasi narasi otomatis. Penelitian ini 

berkontribusi pada pelestarian budaya digital serta dapat menjadi media edukasi 

interaktif untuk memperkenalkan budaya Rokan Hulu kepada masyarakat luas, 

khususnya generasi muda. 

 

Kata kunci: BLIP, Budaya Rokan Hulu, Narasi Otomatis, Pengenalan Objek 

, Transformer  Multimodal. 

  



 

ix 

 

DAFTAR ISI 

Halaman 

 

LEMBAR JUDUL .................................................................................................. i 

PERSETUJUAN PEMBIMBING .......................... Error! Bookmark not defined. 

PERSETUJUAN PENGUJI .................................... Error! Bookmark not defined. 

LEMBAR PERNYATAAN ................................................................................. iii 

KATA PENGANTAR ............................................................................................v 

ABSTRACT .......................................................................................................... vii 

ABSTRAK .......................................................................................................... viii 

DAFTAR ISI ......................................................................................................... ix 

DAFTAR TABEL .............................................................................................. xiii 

DAFTAR GAMBAR .......................................................................................... xiv 

BAB 1 PENDAHULUAN ......................................................................................1 

1.1 Latar Belakang .........................................................................................1 

1.2 Rumusan Masalah ....................................................................................4 

1.3 Tujuan Penelitian .....................................................................................5 

1.4 Batasan Masalah.......................................................................................5 

1.5 Manfaat Penelitian ...................................................................................6 

1.6 Sistem Penulisan ......................................................................................6 

BAB 2 LANDASAN TEORI .................................................................................8 

2.1 Deep Learning ..........................................................................................8 

2.2 Kecerdasan Buatan (AI) ...........................................................................9 



 

x 

 

2.3 Model Transformer ................................................................................10 

2.4 Multimodal  Learning ............................................................................11 

2.5 Website ...................................................................................................12 

2.6 Budaya Rokan Hulu ...............................................................................12 

2.7 BLIP (Bootstrapped Language-Image Pretraining) ..............................18 

2.8 Python ....................................................................................................20 

2.9 Google Collab ........................................................................................20 

2.10 UML  (Unified Modeling Language) .....................................................21 

2.11 Penelitian Terdahulu ..............................................................................22 

BAB 3 METODOLOGI PENELITIAN .............................................................26 

3.1 Identifikasi Masalah ...............................................................................26 

3.2 Perumusan Masalah ...............................................................................27 

3.3.1 Spesifikasi Data dan Output Sistem ...................................................29 

3.3 Analisa....................................................................................................29 

3.4.1 Analisa Tranformer Multimodal BLIP ...................................................30 

3.4.2 Analisa fungsi sistem aplikasi ................................................................31 

3.4.3 Analisa Sistem Lama..............................................................................31 

3.4.4 Analisa Sistem Baru ...............................................................................32 

3.4 Perancangan Sistem Aplikasi .................................................................32 

3.5.1 Perancangan Struktur Menu ...............................................................34 

3.5.2 Perancangan Antar Muka (Interface) .................................................35 

3.5 Implementasi Sistem Aplikasi ...............................................................35 

3.6 Pengujian Aplikasi .................................................................................35 



 

xi 

 

3.7.1 Blackbox testing .................................................................................36 

3.7 Kesimpulan dan Saran............................................................................36 

BAB 4 ANALISA DAN PERANCANGAN........................................................37 

4.1 Analisa Sistem ........................................................................................37 

4.1.1 Analisa Sistem Lama..........................................................................37 

4.1.2 Analisis Sistem Baru ..........................................................................38 

4.1.3 Analisa Sistem Flowchart ..................................................................38 

4.1.4 Analisa Kebutuhan Sistem .................................................................39 

4.1.5 Analisa Masukan Sistem ....................................................................39 

4.1.6 Analisa Keluaran Sistem ....................................................................40 

4.2 Persiapan Data (Data Preparation) .......................................................41 

4.3 Pemodelan (Modeling) ...........................................................................43 

4.4 Evaluasi ..................................................................................................44 

4.5 Perancangan Sistem ...............................................................................48 

4.5.1 Unified Modelling Languange (UML ) ..............................................48 

4.5.2 Use Case Diagram .............................................................................49 

4.5.3 Sequence Diagram .............................................................................50 

4.5.4 Desain Interface .................................................................................52 

BAB 5 IMPLEMENTASI DAN PENGUJIAN ..................................................56 

5.1 Implementasi Perangkat Lunak ..............................................................56 

5.1.1 Batasan Implementasi ........................................................................56 

5.1.2 Lingkungan Implementasi ..................................................................57 

5.1.3 Hasil Implementasi.............................................................................57 



 

xii 

 

5.1.4 Tampila Utama Website .....................................................................58 

5.1.5 Tampilan Website Ketika Sudah Memilih Gambar ...........................59 

5.2 Pengujian Sistem ....................................................................................64 

5.2.1 Pengujian Menggunakan Blackbox ....................................................64 

5.3 Kesimpulan Pnegujian Sistem ...............................................................67 

BAB 6 PENUTUP .................................................................................................68 

6.1 Kesimpulan ............................................................................................68 

6.2 Saran .......................................................................................................68 

DAFTAR PUSTAKA ...........................................................................................70 

LAMPIRAN ..........................................................................................................75 

RIWAYAT HIDUP ..............................................................................................76 

 

  



 

xiii 

 

DAFTAR TABEL 

Halaman 

Tabel 2. 1 Penelitian Terdahulu ..............................................................................22 

Tabel 4. 1 Blue Score Precision, Recal Dan F1-Score ...........................................45 

Tabel 4. 2 Tabel Use Case Diagram  User ..............................................................49 

Tabel 5. 1 Pengujian Fungsi UI/UX .......................................................................64 

Tabel 5. 2 Pengujian Fungsi Halaman Utama ........................................................65 

Tabel 5. 3 Pengujian Fungsi model Transformer Multimodal BLIP (Bootstrapped 

Language-Image Pretraining).................................................................................66 

 

 

 

 

  



 

xiv 

 

DAFTAR GAMBAR 

Halaman 

Gambar 2. 1 Model dan Arsitektur Transformer ....................................................10 

Gambar 2. 2 Istana Rokan IV Koto ........................................................................14 

Gambar 2. 3 Benteng Tujuh Lapis .........................................................................14 

Gambar 2. 4 Makam Raja-Raja Rambah ...............................................................15 

Gambar 2. 5 Calempong ........................................................................................16 

Gambar 2. 6 Gong (ogong) ....................................................................................17 

Gambar 2. 7 Gondong ............................................................................................18 

Gambar 2. 8 Contoh Alur BLIP .............................................................................19 

Gambar 3. 1 Tahapan Metodologi Penelitian .........................................................26 

Gambar 3. 2 Proses Transformer Multimodal Menggunakan BLIP ......................31 

Gambar 3. 3 Metode Waterfall ...............................................................................33 

Gambar 4. 1 Evaluasi F1 Score Sistem BLIP Pada 6 Objek Budaya .....................47 

Gambar 4. 2 Use Case Diagram  User ...................................................................49 

Gambar 4. 3 Sequence Diagram ............................................................................51 

Gambar 4. 4 Desain Interface Dasboard Home .....................................................53 

Gambar 4. 5 Desain Interface Upload ....................................................................54 

Gambar 4. 6 Desain Interface Narasi .....................................................................55 

Gambar 5. 1 Tampilan Home Website ...................................................................59 

Gambar 5. 2 Tampilan Menu Upload  & Narasi ....................................................59 

Gambar 5. 3 Tampilan Menu Tentang Aplikasi .....................................................59 

Gambar 5. 4 Upload  Gambar Benteng Tujuh Lapis ..............................................60 



 

xv 

 

Gambar 5. 5 Tampilan Hasil Deteksi dan Narasinya .............................................60 

Gambar 5. 6 Upload  Gambar Colempong.............................................................60 

Gambar 5. 7 Narasi Dari Gambar Colempong Yang Di Upload ............................61 

Gambar 5. 8 Upload  Gambar Gondang.................................................................61 

Gambar 5. 9 Narasi Dari Gambar Gondang Yang Di Upload ................................61 

Gambar 5. 10 Upload  Gambar Makam Raja-raja Rambah ...................................62 

Gambar 5. 11 Narasi Dari Gambar Makam Raja-raja Rambah  Yang Di Upload .62 

Gambar 5. 12 Upload   Gambar Gong(ogong) .......................................................62 

Gambar 5. 13 Narasi Dari Gambar Gong(ogong) Yang Di Upload .......................63 

Gambar 5. 14 Upload  Gambar Istana Rokan IV Koto ..........................................63 

Gambar 5. 15 Narasi Dari Gambar Istana Rokan IV Koto Yang Di Upload .........63 

 

 

 

 

  


