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ABSTRAK 

 

Teknologi telah menjadi faktor utama dalam mencapai hasil optimal dan pemborosan 

minimum dalam pertanian selama beberapa dekade terakhir melalui penggunaan mesin berat 

di pertanian dan juga komputasi digital. Dengan munculnya big data dan kecerdasaan buatan, 

sektor pertanian telah menerima dorongan luar biasa dalam menyelesaikan sebagian besar 

tantangannya serta memastikan kualitas maksimum dalam produk. Kecerdasaan buatan telah 

terus digunakan untuk meningkatkan hasil pertanian, penyimpanan dan analisa sejak 

munculnya machine learning dan deep learning. 

Perkembangan kecerdasan buatan (Artificial Intelligent) dapat menjadi solusi bagi 

masyarakat dalam mengembangkan sistem pertanian yang lebih efisien. AI dapat melakukan 

sistem peringatan dini dan penanggulangan pertama bagi petani sehingga penanganan 

permasalahan dapat dengan cepat diatasi dan resiko yang ditanggung akan minim. 

Sering kali ditemukan kondisi buah yang tidak baik ketika buah tersebut sudah berada 

ditangan konsumen sehingga akan dapat membuat citra produsen menjadi turun, ada beberapa 

faktor yang membuat kualitas buah menurun khususnya pada buah apel adalah minimnya 

jumlah petani buah yang bekerja serta minimnya pengetahuan dan pengalaman tentang kondisi 

buah apel yang baik untuk dikonsumsi, oleh karena itu diperlukan teknologi terkait dengan 

pendeteksian buah apel yang tidak layak untuk dikonsumsi seperti buah apel yang telah 

dimakan ulat, buah apel yang telah membusuk, dan sebagainya. Dengan memanfaatkan 

kecerdaan buatan khususnya deep learning dapat memantau secara dini dan real time dengan 

menggunakan metode CONVOLUTIONAL NEURAL NETWORK ALGORITHM metode ini 

sangat cocok untuk kasus pendeteksian objek dalam kondisi real time. Sehingga dengan 

menggunakan metode tersebut dapat membantu pengecekkan kualitas buah sebelum buah 

tersebut dijual kepada konsumen. 

Kata kunci : deep learning, machine learning, cnn. 
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ABSTRACT 

 

Technology has been a major factor in achieving optimal results and minimum waste 

in agriculture over the past few decades through the use of heavy machinery in agriculture and 

also digital computing. With the advent of big data and artificial intelligence, the agricultural 

sector has received an extraordinary boost in solving most of its challenges and ensuring 

maximum quality in products. Artificial intelligence has continued to be used to improve 

agricultural output, storage and analysis since the advent of machine learning and deep 

learning. 

The development of artificial intelligence (Artificial Intelligence) can be a solution for 

the community in developing more efficient agricultural systems. AI can carry out an early 

monitoring system and the first countermeasures for farmers so that it can help overcome 

quickly and overcome the minimal costs. 

Often found that the condition of fruit is not good when the fruit is already in the hands 

of consumers so that it will be able to make the image of producers down, there are several 

factors that make the quality of the fruit decline, especially in apples, is the minimal number of 

fruit farmers who work as well as the lack of knowledge and experience of conditions apples 

are good for consumption, therefore technology is needed related to the detection of apples 

that are not suitable for consumption such as apples that have been eaten by caterpillars, rotten 

apples, and so on. By utilizing artificial intelligence, especially deep learning can monitor 

early and real time by using the CONVOLUTIONAL NEURAL NETWORK ALGORITHM 

method, this method is very suitable for cases of object detection in real time conditions. So 

using these methods can help check the quality of the fruit before the fruit is sold to consumers. 

Keywords : deep learning, machine learning, cnn. 

http://digilib.mercubuana.ac.id/



 

vii 
 

 

DAFTAR ISI 

 

HALAMAN JUDUL 

LEMBAR PERNYATAAN ...................................................................................................... i 

LEMBAR PENGESAHAN ..................................................................................................... ii 

KATA PENGANTAR ............................................................................................................. iii 

ABSTRAK ................................................................................................................................ v 

ABSTRACT .............................................................................................................................. vi 

DAFTAR ISI........................................................................................................................... vii 

DAFTAR GAMBAR ............................................................................................................... ix 

DAFTAR TABEL .................................................................................................................... x 

 

BAB I   PENDAHULUAN 

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

1.2 Rumusan Masalah ........................................................................................................ 3 

1.3 Tujuan ........................................................................................................................... 4 

1.4 Batasan Masalah ........................................................................................................... 4 

1.5 Metode Penelitian ......................................................................................................... 4 

1.6 Sistematika Penulisan ................................................................................................... 5 

BAB II   LANDASAN TEORI 

2.1 Tinjauan Pustaka .......................................................................................................... 7 

2.2 Dasar Teori ................................................................................................................... 9 

2.3 Artificial Intelligence .................................................................................................. 10 

2.4 Computer Vision ......................................................................................................... 11 

2.5 Machine Learning ...................................................................................................... 12 

2.6 Deep Learning ............................................................................................................ 13 

2.7 Image Processing ....................................................................................................... 13 

2.8 Object detection .......................................................................................................... 14 

2.9 Convolutional Neural Network................................................................................... 14 

2.10 Multilayer Network ................................................................................................... 15 

2.11 Backpropagation ...................................................................................................... 16 

http://digilib.mercubuana.ac.id/



 

viii 
 

2.12 bahasa pemograman pyhton ..................................................................................... 18 

2.13 Tensorflow ................................................................................................................ 20 

2.14 Aplikasi XAMPP ...................................................................................................... 20 

BAB III   PERANCANGAN ALAT DAN SISTEM 

3.1 Bahan/Data ................................................................................................................. 22 

3.2 Variabel dan Definisi Operasional Penelitian ............................................................ 22 

3.3 Sumber Data ............................................................................................................... 23 

3.4 Metode Analisis Data ................................................................................................. 23 

3.5 Proses Tahap Training ................................................................................................ 24 

3.6 Alur Prediksi Real-Time ............................................................................................. 25 

3.7 Rancangan Dataset ..................................................................................................... 25 

3.8 Pembuatan Model Menggunakan Google Colab ....................................................... 26 

3.9 Pemodelan .................................................................................................................. 26 

3.10 Deteksi Apel Pada Apache 2 XAMPP ..................................................................... 27 

BAB IV   HASIL DAN PEMBAHASAN 

4.1 Pelabelan..................................................................................................................... 30 

4.2 Arsitektur Jaringan ..................................................................................................... 30 

4.3 Analisa Pengenalan Objek Buah Apel ....................................................................... 31 

4.4 Analisa Buah Apel Dari Foto Atau Gambar ............................................................... 34 

4.5 Analisa Pengenalan Objek Menggunakan Jarak dan Buah Selain Apel .................... 35 

BAB V   PENUTUP 

5.1 Kesimpulan ................................................................................................................. 39 

5.2 Saran ........................................................................................................................... 39 

 

DAFTAR PUSTAKA.............................................................................................................40 

 

 

 

 

 

 

 

http://digilib.mercubuana.ac.id/



 

ix 
 

 

DAFTAR GAMBAR 

 

BAB II    

Gambar 2.2 Neural Network Architectures  ..................................................................... 11 

Gambar 2.9 Arsitektur Convolutional Neural Network  .................................................. 15 

Gambar 2.10 Multilayer Networks  .................................................................................. 15 

Gambar 2.11 Backpropagation  ....................................................................................... 16 

Gambar 2.11.3 Grafik Fungsi Aktifasi ReLU  ................................................................. 18 

BAB III    

Gambar 3.3 Buah Apel   ................................................................................................... 23 

Gambar 3.5 Alur Proses Training  ................................................................................... 24 

Gambar 3.6 Block Diagram Real-time  ............................................................................ 25 

BAB IV    

Gambar 4.2 Arsitektur CNN ............................................................................................. 30 

Gambar 4.3 Good Apple dan Damage Apple  .................................................................. 31 

Gambar 4.4 Good Apple dan Damage Apple  .................................................................. 34 

 

 

 

 

http://digilib.mercubuana.ac.id/



x 
 

DAFTAR TABEL 

 

BAB IV    

Tabel 4.3 Hasil data sampling akurasi satu objek deteksi ........................................... 32 

Tabel 4.4 Hasil data sampling objek buah apel dari foto  ............................................ 34 

Tabel 4.5 Pendeteksian buah apel  ............................................................................... 35 

 

 

http://digilib.mercubuana.ac.id/


	1. Cover.pdf (p.1)
	2. Lembar Pernyataan.pdf (p.2)
	3. Lembar Pengesahan.pdf (p.3)
	4. Kata Pengantar.pdf (p.4-5)
	5. ABSTRAK (1).pdf (p.6)
	5. ABSTRAK.pdf (p.7)
	6. Abstract.pdf (p.8)
	7. Daftar Isi.pdf (p.9-10)
	8. Daftar Gambar.pdf (p.11)
	9. Daftar Tabel.pdf (p.12)



