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“Monitoring Keamanan Ruangan Menggunakan Kamera Pengawas Berbasis 

Object Detection” 

 

Abstrak 

 

Perkembangan global telah berkembang pesat, hal ini dapat menyebabkan 

meningkatnya kebutuhan seseorang menjadi lebih tinggi. Hal ini membuat 

meningkatnya persaingan antar masyarakat, dan tidak dapat dipungkiri terdapat 

masyarakat yang lebih memilih cara praktis daripada harus bekerja keras untuk 

memenuhi kebutuhannya sehingga dapat memicu tindak kriminal seperti 

pencurian dalam lingkungan perkantoran. Data registrasi Polri tercatat sebanyak 

80.450 kasus pencurian pada tahun 2019. Untuk mengurangi tindak kriminalitas 

telah banyak dipakai sistem kamera pengawas menggunakan kamera IP untuk 

menjaga keamanan. Namun, tingkat ketelitian untuk penjagaan dari rekaman 

Kamera IP masih tergolong rendah. Untuk meningkatkan ketelitian dari kamera 

IP digunakanlah algoritma YOLO sebagai metode untuk mendeteksi seseorang 

berdasarkan dari hasil tangkapan gambar dari kamera IP. Dengan menerapkan 

metode YOLO ke sebuah aplikasi dapat membantu mengklasifikasi gambar secara 

real-time melalui rekaman kamera IP. Berdasarkan hasil dari penelitian ini, 

sistem memiliki tingkat akurasi pendeteksian objek seseorang sebesar 83,3  % 

dengan rata – rata kecepatan proses sebesar 1,71 detik dan juga memiliki nillai 

confidence objek sebesar 45 % - 77 % pada mikrokomputer Lattepanda. 

 

Kata Kunci: CNN, Deteksi Objek, Kamera IP, You Only Look Once (YOLO), 

Lattepanda 
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“Monitoring Room Security Using Surveillance Cameras Based on Object 

Detection” 

 

Abstrack 

 

Global development has been growing rapidly, this can cause a person's needs to 

be higher. This makes competition between communities increase, and it is 

undeniable that there are people who prefer practical ways rather than having to 

work hard to meet their needs so that it can trigger criminal acts such as theft in 

an office environment. Police registration data recorded 80,450 cases of theft in 

2019. To reduce crime, surveillance camera systems have been widely used using 

IP cameras to maintain security. However, the level of accuracy for safeguarding 

IP Camera recordings is still relatively low. To increase the accuracy of IP 

cameras, the YOLO algorithm is used as a method to detect someone based on the 

captured images from IP cameras. Applying the YOLO method to an application 

can help classify images in real-time through IP camera recordings. Based on the 

results of this study, the system has an object detection accuracy of 83,3 % with 

an average processing speed of 1.71 seconds and also has an object confidence 

value of 45% - 77% on the Lattepanda microcomputer. 

 

Keywords: CNN, Object Detection, IP Camera, You Only Look Once (YOLO), 

Lattepanda 
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BAB I 

PENDAHULUAN 

 

1.1 Latar Belakang 

Perkembangan global telah berkembang pesat sehingga seseorang harus 

mampu memenuhi kebutuhannya dalam masa perkembangan global tersebut. Hal 

ini membuat meningkatnya persaingan antar masyarakat, dan tidak dapat 

dipungkiri terdapat masyarakat yang lebih memilih cara praktis daripada harus 

bekerja keras untuk memenuhi kebutuhannya sehingga dapat memicu tindak 

kriminal seperti pencurian dalam lingkungan perkantoran. 

Tingkat kejahatan di lingkungan perkantoran saat ini cukup besar, baik dalam 

bentuk pencurian maupun tindak kriminalitas lain. Data registrasi Polri mencatat 

bahwa tindak kriminalitas di Indonesia pada tahun 2019 sebanyak 269.324 

kejadian. Sedangkan pada kasus kejahatan terhadap hak milik tanpa menggunakan 

kekerasan atau pencurian berada pada angka 80.450 kejadian pada tahun 2019. 

Hal ini dapat mengakibatkan kecemasan bagi penghuni lingkungan perkantoran. 

Untuk mengurangi tindak kriminalitas telah banyak dipakai sistem kamera 

pengawas menggunakan kamera IP, kamera IP menjadi pilihan yang banyak 

diminati oleh sebagian banyak orang untuk menjaga keamanan dan menggantikan 

fungsi dari seorang penjaga kemanan (satpam). Namun, tingkat ketelitian untuk 

penjagaan dari rekaman Kamera IP masih tergolong rendah. Untuk meningkatkan 

ketelitian dari kamera IP digunakanlah algoritma YOLO sebagai metode untuk 

mendeteksi seseorang berdasarkan dari hasil tangkapan gambar dari kamera IP. 

Seiring berkembangnya penelitian tentang kecerdasan buatan salah satunya 

tentang object detection, dapat membantu mengenali objek di dalam sebuah 

gambar berdasarkan dari bentuk, warna atau dari dataset yang dibuat. Salah satu 

cara untuk menerapkan aplikasi deteksi objek adalah menggunakan Convolutional 

Neural Network (CNN) yaitu metode You Only Look Once (YOLO). Dengan 

menerapkan YOLO ke sebuah aplikasi dapat membantu mengklasifikasi gambar 

secara real-time setiap harinya melalui rekaman kamera IP. 

Oleh karena itu, penelitian ini bertujuan untuk melakukan peningkatan 

ketelitian pengawasan menggunakan kamera IP berbasis deteksi objek dalam 
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suatu ruangan tertutup pada malam hari untuk mencegah tindak kriminal seperti 

pencurian. 

 

1.2 Perumusan Masalah 

Berdasarkan latar belakang diatas maka rumusan masalah yang didapat 

adalah sebagai berikut: 

 

1. Bagaimana cara mengintegrasikan Kamera IP dengan  Lattepanda ? 

2. Seberapa besar akurasi model yang didapat untuk mendeteksi seseorang 

dengan metode YOLO ? 

 

1.3 Tujuan 

Tujuan dari penelitian ini adalah membuat sebuah sistem monitoring kamera 

pengawas yang dapat mendeteksi seseorang dari tangkapan gambar kamera IP 

agar dapat memberikan peringatan ke ruang pengawas yang diharapkan dapat 

mencegah terjadinya pencurian atau tindak kriminal. 

 

1.4 Luaran 

Luaran dari penelitian ini adalah sistem monitoring dengan menggunakan 

kamera IP berbasis deteksi objek dengan metode YOLO sehingga dapat 

digunakan untuk mengawasi suatu ruangan dan membantu pengurangan tindak 

kriminal seperti pencurian. 

 

1.5 Batasan Masalah 

Dalam pengembangan sistem monitoring keamanan ruangan menggunakan 

kamera IP berbasis deteksi objek penulis membuat batasan masalah agar tujuan 

dari penelitian yang dibuat dapat tercapai. Adapun batasan masalahnya adalah 

sebagai berikut: 

 

1. Masalah yang dibahas adalah penerapan deteksi objek YOLO untuk 

mendeteksi seseorang dengan dataset yang tersedia. 

2. Sistem yang dibuat berjalan pada sistem operasi Windows 10. 
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3. Sistem monitoring diuji dan dilakukan pada sebuah ruangan yang sudah 

tidak ada aktivitas. 
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BAB V 

PENUTUP 

 

5.1 Simpulan 

Berdasarkan hasil penelitian dan pembahasan tentang sistem monitoring 

keamanan ruangan menggunakan kamera pengawas berbasis object detection 

dapat ditarik simpulan sebagai berikut: 

  

1. Dengan menggunakan protokol RTSP, kamera IP dapat mengirimkan 

tangkapan gambar menuju lattepanda dan dapat terintegrasi dengan baik 

dengan kecepatan pengiriman data sebesar 624 Kbps. 

2. Model pelatihan metode YOLO berhasil dengan baik mendeteksi dan 

mengklasifikasikan objek seseorang dari masukan gambar kamera IP 

dengan pencahayaan cukup dan kondisi pencahayaan kurang dengan 

bantuan mode inframerah pada kamera dengan nilai akurasi sebesar 

83,3%, presisi sebesar 90,2 % dengan rata-rata kecepatan proses sebesar 

1,71 detik. 

3. Terdapat error pendeteksian objek pada pengujian sistem sebesar 10 % 

yang dikarenakan dataset pelatihan model yang kurang baik.  

  

5.2 Saran  

Adapun saran yang dapat diberikan adalah sebagai berikut: 

 

1. Untuk penelitian selanjutnya yang berfokus pada pengenalan objek, 

diharapkan bahwa untuk sistem dapat menggunakan hardware yang lebih 

mendukung untuk memperbaiki kecepatan proses. 

2. Untuk pengenalan objek yang lebih baik, pada penelitian selanjutnya 

diharapkan untuk memberikan variable lain untuk menambah akurasi 

dalam mendeteksi tindakan kriminal. 

3. Untuk mengurangi error pendeteksian objek disarankan untuk 

memperbaiki dataset untuk proses pelatihan model 
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Lampiran 2 Foto Alat 

        

1. Kamera IP            2. Box dengan Lattepanda  

                                                                            Dan indikator sistem   

 

 

                             3 .   Box dengan sensor PIR 

      Dan Arduino Nano 
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Lampiran 3 Arsitektur konvulasi YoloV5 

Focus( 

  (conv): Conv( 

    (conv): Conv2d(12, 32, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False) 

    (bn): BatchNorm2d(32, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 

), Conv( 

  (conv): Conv2d(32, 64, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1), bias=False) 

  (bn): BatchNorm2d(64, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

  (act): LeakyReLU(negative_slope=0.1, inplace=True) 

), BottleneckCSP( 

  (cv1): Conv( 

    (conv): Conv2d(64, 32, kernel_size=(1, 1), stride=(1, 1), bias=False) 

    (bn): BatchNorm2d(32, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 

  (cv2): Conv2d(64, 32, kernel_size=(1, 1), stride=(1, 1), bias=False) 

  (cv3): Conv2d(32, 32, kernel_size=(1, 1), stride=(1, 1), bias=False) 

  (cv4): Conv( 

    (conv): Conv2d(64, 64, kernel_size=(1, 1), stride=(1, 1), bias=False) 

    (bn): BatchNorm2d(64, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 

  (bn): BatchNorm2d(64, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

  (act): LeakyReLU(negative_slope=0.1, inplace=True) 
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  (m): Sequential( 

    (0): Bottleneck( 

      (cv1): Conv( 

        (conv): Conv2d(32, 32, kernel_size=(1, 1), stride=(1, 1), bias=False) 

        (bn): BatchNorm2d(32, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

      (cv2): Conv( 

        (conv): Conv2d(32, 32, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False) 

        (bn): BatchNorm2d(32, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

    ) 

  ) 

), Conv( 

  (conv): Conv2d(64, 128, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1), bias=False) 

  (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

  (act): LeakyReLU(negative_slope=0.1, inplace=True) 

), BottleneckCSP( 

  (cv1): Conv( 

    (conv): Conv2d(128, 64, kernel_size=(1, 1), stride=(1, 1), bias=False) 

    (bn): BatchNorm2d(64, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 

  (cv2): Conv2d(128, 64, kernel_size=(1, 1), stride=(1, 1), bias=False) 

  (cv3): Conv2d(64, 64, kernel_size=(1, 1), stride=(1, 1), bias=False) 

  (cv4): Conv( 
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    (conv): Conv2d(128, 128, kernel_size=(1, 1), stride=(1, 1), bias=False) 

    (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 

  (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

  (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  (m): Sequential( 

    (0): Bottleneck( 

      (cv1): Conv( 

        (conv): Conv2d(64, 64, kernel_size=(1, 1), stride=(1, 1), bias=False) 

        (bn): BatchNorm2d(64, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

      (cv2): Conv( 

        (conv): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False) 

        (bn): BatchNorm2d(64, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

    ) 

    (1): Bottleneck( 

      (cv1): Conv( 

        (conv): Conv2d(64, 64, kernel_size=(1, 1), stride=(1, 1), bias=False) 

        (bn): BatchNorm2d(64, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

      (cv2): Conv( 

        (conv): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False) 
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        (bn): BatchNorm2d(64, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

    ) 

    (2): Bottleneck( 

      (cv1): Conv( 

        (conv): Conv2d(64, 64, kernel_size=(1, 1), stride=(1, 1), bias=False) 

        (bn): BatchNorm2d(64, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

      (cv2): Conv( 

        (conv): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False) 

        (bn): BatchNorm2d(64, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

    ) 

  ) 

), Conv( 

  (conv): Conv2d(128, 256, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1), bias=False) 

  (bn): BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

  (act): LeakyReLU(negative_slope=0.1, inplace=True) 

), BottleneckCSP( 

  (cv1): Conv( 

    (conv): Conv2d(256, 128, kernel_size=(1, 1), stride=(1, 1), bias=False) 

    (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 
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  (cv2): Conv2d(256, 128, kernel_size=(1, 1), stride=(1, 1), bias=False) 

  (cv3): Conv2d(128, 128, kernel_size=(1, 1), stride=(1, 1), bias=False) 

  (cv4): Conv( 

    (conv): Conv2d(256, 256, kernel_size=(1, 1), stride=(1, 1), bias=False) 

    (bn): BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 

  (bn): BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

  (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  (m): Sequential( 

    (0): Bottleneck( 

      (cv1): Conv( 

        (conv): Conv2d(128, 128, kernel_size=(1, 1), stride=(1, 1), bias=False) 

        (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

      (cv2): Conv( 

        (conv): Conv2d(128, 128, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False) 

        (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

    ) 

    (1): Bottleneck( 

      (cv1): Conv( 

        (conv): Conv2d(128, 128, kernel_size=(1, 1), stride=(1, 1), bias=False) 

        (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 
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      ) 

      (cv2): Conv( 

        (conv): Conv2d(128, 128, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False) 

        (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

    ) 

    (2): Bottleneck( 

      (cv1): Conv( 

        (conv): Conv2d(128, 128, kernel_size=(1, 1), stride=(1, 1), bias=False) 

        (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

      (cv2): Conv( 

        (conv): Conv2d(128, 128, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False) 

        (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

    ) 

  ) 

), Conv( 

  (conv): Conv2d(256, 512, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1), bias=False) 

  (bn): BatchNorm2d(512, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

  (act): LeakyReLU(negative_slope=0.1, inplace=True) 

), SPP( 

  (cv1): Conv( 

    (conv): Conv2d(512, 256, kernel_size=(1, 1), stride=(1, 1), bias=False) 
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    (bn): BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 

  (cv2): Conv( 

    (conv): Conv2d(1024, 512, kernel_size=(1, 1), stride=(1, 1), bias=False) 

    (bn): BatchNorm2d(512, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 

  (m): ModuleList( 

    (0): MaxPool2d(kernel_size=5, stride=1, padding=2, dilation=1, ceil_mode=False) 

    (1): MaxPool2d(kernel_size=9, stride=1, padding=4, dilation=1, ceil_mode=False) 

    (2): MaxPool2d(kernel_size=13, stride=1, padding=6, dilation=1, ceil_mode=False) 

  ) 

), BottleneckCSP( 

  (cv1): Conv( 

    (conv): Conv2d(512, 256, kernel_size=(1, 1), stride=(1, 1), bias=False) 

    (bn): BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 

  (cv2): Conv2d(512, 256, kernel_size=(1, 1), stride=(1, 1), bias=False) 

  (cv3): Conv2d(256, 256, kernel_size=(1, 1), stride=(1, 1), bias=False) 

  (cv4): Conv( 

    (conv): Conv2d(512, 512, kernel_size=(1, 1), stride=(1, 1), bias=False) 

    (bn): BatchNorm2d(512, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 

  (bn): BatchNorm2d(512, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 
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  (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  (m): Sequential( 

    (0): Bottleneck( 

      (cv1): Conv( 

        (conv): Conv2d(256, 256, kernel_size=(1, 1), stride=(1, 1), bias=False) 

        (bn): BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

      (cv2): Conv( 

        (conv): Conv2d(256, 256, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False) 

        (bn): BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

    ) 

  ) 

), Conv( 

  (conv): Conv2d(512, 256, kernel_size=(1, 1), stride=(1, 1), bias=False) 

  (bn): BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

  (act): LeakyReLU(negative_slope=0.1, inplace=True) 

), Upsample(scale_factor=2.0, mode=nearest), Concat(), BottleneckCSP( 

  (cv1): Conv( 

    (conv): Conv2d(512, 128, kernel_size=(1, 1), stride=(1, 1), bias=False) 

    (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 

  (cv2): Conv2d(512, 128, kernel_size=(1, 1), stride=(1, 1), bias=False) 

  (cv3): Conv2d(128, 128, kernel_size=(1, 1), stride=(1, 1), bias=False) 
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  (cv4): Conv( 

    (conv): Conv2d(256, 256, kernel_size=(1, 1), stride=(1, 1), bias=False) 

    (bn): BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 

  (bn): BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

  (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  (m): Sequential( 

    (0): Bottleneck( 

      (cv1): Conv( 

        (conv): Conv2d(128, 128, kernel_size=(1, 1), stride=(1, 1), bias=False) 

        (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

      (cv2): Conv( 

        (conv): Conv2d(128, 128, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False) 

        (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

    ) 

  ) 

), Conv( 

  (conv): Conv2d(256, 128, kernel_size=(1, 1), stride=(1, 1), bias=False) 

  (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

  (act): LeakyReLU(negative_slope=0.1, inplace=True) 

), Upsample(scale_factor=2.0, mode=nearest), Concat(), BottleneckCSP( 

  (cv1): Conv( 
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    (conv): Conv2d(256, 64, kernel_size=(1, 1), stride=(1, 1), bias=False) 

    (bn): BatchNorm2d(64, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 

  (cv2): Conv2d(256, 64, kernel_size=(1, 1), stride=(1, 1), bias=False) 

  (cv3): Conv2d(64, 64, kernel_size=(1, 1), stride=(1, 1), bias=False) 

  (cv4): Conv( 

    (conv): Conv2d(128, 128, kernel_size=(1, 1), stride=(1, 1), bias=False) 

    (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 

  (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

  (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  (m): Sequential( 

    (0): Bottleneck( 

      (cv1): Conv( 

        (conv): Conv2d(64, 64, kernel_size=(1, 1), stride=(1, 1), bias=False) 

        (bn): BatchNorm2d(64, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

      (cv2): Conv( 

        (conv): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False) 

        (bn): BatchNorm2d(64, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

    ) 

  ) 
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), Conv2d(128, 255, kernel_size=(1, 1), stride=(1, 1)), Conv( 

  (conv): Conv2d(128, 128, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1), bias=False) 

  (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

  (act): LeakyReLU(negative_slope=0.1, inplace=True) 

), Concat(), BottleneckCSP( 

  (cv1): Conv( 

    (conv): Conv2d(256, 128, kernel_size=(1, 1), stride=(1, 1), bias=False) 

    (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 

  (cv2): Conv2d(256, 128, kernel_size=(1, 1), stride=(1, 1), bias=False) 

  (cv3): Conv2d(128, 128, kernel_size=(1, 1), stride=(1, 1), bias=False) 

  (cv4): Conv( 

    (conv): Conv2d(256, 256, kernel_size=(1, 1), stride=(1, 1), bias=False) 

    (bn): BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 

  (bn): BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

  (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  (m): Sequential( 

    (0): Bottleneck( 

      (cv1): Conv( 

        (conv): Conv2d(128, 128, kernel_size=(1, 1), stride=(1, 1), bias=False) 

        (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

      (cv2): Conv( 
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        (conv): Conv2d(128, 128, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False) 

        (bn): BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

    ) 

  ) 

), Conv2d(256, 255, kernel_size=(1, 1), stride=(1, 1)), Conv( 

  (conv): Conv2d(256, 256, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1), bias=False) 

  (bn): BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

  (act): LeakyReLU(negative_slope=0.1, inplace=True) 

), Concat(), BottleneckCSP( 

  (cv1): Conv( 

    (conv): Conv2d(512, 256, kernel_size=(1, 1), stride=(1, 1), bias=False) 

    (bn): BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 

  (cv2): Conv2d(512, 256, kernel_size=(1, 1), stride=(1, 1), bias=False) 

  (cv3): Conv2d(256, 256, kernel_size=(1, 1), stride=(1, 1), bias=False) 

  (cv4): Conv( 

    (conv): Conv2d(512, 512, kernel_size=(1, 1), stride=(1, 1), bias=False) 

    (bn): BatchNorm2d(512, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

    (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  ) 

  (bn): BatchNorm2d(512, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

  (act): LeakyReLU(negative_slope=0.1, inplace=True) 

  (m): Sequential( 

    (0): Bottleneck( 
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      (cv1): Conv( 

        (conv): Conv2d(256, 256, kernel_size=(1, 1), stride=(1, 1), bias=False) 

        (bn): BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

      (cv2): Conv( 

        (conv): Conv2d(256, 256, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1), bias=False) 

        (bn): BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True, 

track_running_stats=True) 

        (act): LeakyReLU(negative_slope=0.1, inplace=True) 

      ) 

    ) 

  ) 

), Conv2d(512, 255, kernel_size=(1, 1), stride=(1, 1)), Detect() 

 

#283 Layers 
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Lampiran 4 Program Deteksi Objek YOLOv5 

 

"""Run inference with a YOLOv5 model on images, videos, directories, streams 

 

Usage: 

    $ python path/to/detect.py --source path/to/img.jpg --weights yolov5s.pt --img 640 

""" 

import argparse 

import sys 

import time 

from pathlib import Path 

import cv2 

import torch 

import torch.backends.cudnn as cudnn 

 

FILE = Path(__file__).absolute() 

sys.path.append(FILE.parents[0].as_posix())  # add yolov5/ to path 

 

from models.experimental import attempt_load 

from utils.datasets import LoadStreams, LoadImages 

from utils.general import check_img_size, check_requirements, check_imshow, colorstr, 

non_max_suppression, \ 

    apply_classifier, scale_coords, xyxy2xywh, strip_optimizer, set_logging, 

increment_path, save_one_box 

from utils.plots import colors, plot_one_box 

from utils.torch_utils import select_device, load_classifier, time_synchronized 

 

@torch.no_grad() 

def run(weights='best.pt',  # model.pt path(s) 
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source='rtsp://admin:instrumentasi2017@192.168.0.102:554/cam/realmonitor?channel

=1&subtype=1',  # file/dir/URL/glob, 0 for webcam 

        imgsz=640,  # inference size (pixels) 

        conf_thres=0.25,  # confidence threshold 

        iou_thres=0.45,  # NMS IOU threshold 

        max_det=100,  # maximum detections per image 

        device='',  # cuda device, i.e. 0 or 0,1,2,3 or cpu 

        view_img=False,  # show results 

        save_txt=False,  # save results to *.txt 

        save_conf=False,  # save confidences in --save-txt labels 

        save_crop=False,  # save cropped prediction boxes 

        nosave=False,  # do not save images/videos 

        classes=None,  # filter by class: --class 0, or --class 0 2 3 

        agnostic_nms=False,  # class-agnostic NMS 

        augment=False,  # augmented inference 

        update=False,  # update all models 

        project='runs/detect',  # save results to project/name 

        name='exp',  # save results to project/name 

        exist_ok=False,  # existing project/name ok, do not increment 

        line_thickness=3,  # bounding box thickness (pixels) 

        hide_labels=False,  # hide labels 

        hide_conf=False,  # hide confidences 

        half=False,  # use FP16 half-precision inference 

        ): 

    save_img = not nosave and not source.endswith('.txt')  # save inference images 

    webcam = source.isnumeric() or source.endswith('.txt') or source.lower().startswith( 

        ('rtsp://', 'rtmp://', 'http://', 'https://')) 
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    # Directories 

    save_dir = increment_path(Path(project) / name, exist_ok=exist_ok)  # increment run 

    (save_dir / 'labels' if save_txt else save_dir).mkdir(parents=True, exist_ok=True)  # 

make dir 

 

    # Initialize 

    set_logging() 

    device = select_device(device) 

    half &= device.type != 'cpu'  # half precision only supported on CUDA 

 

    # Load model 

    model = attempt_load(weights, map_location=device)  # load FP32 model 

    stride = int(model.stride.max())  # model stride 

    imgsz = check_img_size(imgsz, s=stride)  # check image size 

    names = model.module.names if hasattr(model, 'module') else model.names  # get 

class names 

    if half: 

        model.half()  # to FP16 

 

    # Second-stage classifier 

    classify = False 

    if classify: 

        modelc = load_classifier(name='resnet50', n=2)  # initialize 

        modelc.load_state_dict(torch.load('resnet50.pt', 

map_location=device)['model']).to(device).eval() 

 

    # Set Dataloader 

    vid_path, vid_writer = None, None 

    if webcam: 

        view_img = check_imshow() 

        cudnn.benchmark = True  # set True to speed up constant image size inference 
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        dataset = LoadStreams(source, img_size=imgsz, stride=stride) 

    else: 

        dataset = LoadImages(source, img_size=imgsz, stride=stride) 

 

    # Run inference 

    if device.type != 'cpu': 

        model(torch.zeros(1, 3, imgsz, 

imgsz).to(device).type_as(next(model.parameters())))  # run once 

    t0 = time.time() 

    for path, img, im0s, vid_cap in dataset: 

        img = torch.from_numpy(img).to(device) 

        img = img.half() if half else img.float()  # uint8 to fp16/32 

        img /= 255.0  # 0 - 255 to 0.0 - 1.0 

        if img.ndimension() == 3: 

            img = img.unsqueeze(0) 

 

        # Inference 

        t1 = time_synchronized() 

        pred = model(img, augment=augment)[0] 

 

        # Apply NMS 

        pred = non_max_suppression(pred, conf_thres, iou_thres, classes, agnostic_nms, 

max_det=max_det) 

        t2 = time_synchronized() 

 

        # Apply Classifier 

        if classify: 

            pred = apply_classifier(pred, modelc, img, im0s) 

 

        # Process detections 
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        for i, det in enumerate(pred):  # detections per image 

            if webcam:  # batch_size >= 1 

                p, s, im0, frame = path[i], f'{i}: ', im0s[i].copy(), dataset.count 

            else: 

                p, s, im0, frame = path, '', im0s.copy(), getattr(dataset, 'frame', 0) 

 

            p = Path(p)  # to Path 

            save_path = str(save_dir / p.name)  # img.jpg 

            txt_path = str(save_dir / 'labels' / p.stem) + ('' if dataset.mode == 'image' else 

f'_{frame}')  # img.txt 

            s += '%gx%g ' % img.shape[2:]  # print string 

            gn = torch.tensor(im0.shape)[[1, 0, 1, 0]]  # normalization gain whwh 

            imc = im0.copy() if save_crop else im0  # for save_crop 

            if len(det): 

                # Rescale boxes from img_size to im0 size 

                det[:, :4] = scale_coords(img.shape[2:], det[:, :4], im0.shape).round() 

 

                # Print results 

                for c in det[:, -1].unique(): 

                    n = (det[:, -1] == c).sum()  # detections per class 

                    s += f"{n} {names[int(c)]}{'s' * (n > 1)}, "  # add to string 

 

                # Write results 

                for *xyxy, conf, cls in reversed(det): 

                    if save_txt:  # Write to file 

                        xywh = (xyxy2xywh(torch.tensor(xyxy).view(1, 4)) / gn).view(-1).tolist()  # 

normalized xywh 

                        line = (cls, *xywh, conf) if save_conf else (cls, *xywh)  # label format 

                        with open(txt_path + '.txt', 'a') as f: 

                            f.write(('%g ' * len(line)).rstrip() % line + '\n') 



73 
 

  
 

 Politeknik Negeri Jakarta 

 

                    if save_img or save_crop or view_img:  # Add bbox to image 

                        c = int(cls)  # integer class 

                        label = None if hide_labels else (names[c] if hide_conf else f'{names[c]} 

{conf:.2f}') 

                        plot_one_box(xyxy, im0, label=label, color=colors(c, True), 

line_thickness=line_thickness) 

                        if save_crop: 

                            save_one_box(xyxy, imc, file=save_dir / 'crops' / names[c] / 

f'{p.stem}.jpg', BGR=True) 

 

                     

 

            # Print time (inference + NMS) 

            print(f'{s}Done. ({t2 - t1:.3f}s)') 

 

            # Stream results 

            if view_img: 

                cv2.imshow(str(p), im0) 

                cv2.waitKey(1)  # 1 millisecond 

 

            # Save results (image with detections) 

            if save_img: 

                if dataset.mode == 'image': 

                    cv2.imwrite(save_path, im0) 

                else:  # 'video' or 'stream' 

                    if vid_path != save_path:  # new video 

                        vid_path = save_path 

                        if isinstance(vid_writer, cv2.VideoWriter): 

                            vid_writer.release()  # release previous video writer 

                        if vid_cap:  # video 
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                            fps = vid_cap.get(cv2.CAP_PROP_FPS) 

                            w = int(vid_cap.get(640) 

                            h = int(vid_cap.get(480) 

                        else:  # stream 

                            fps, w, h = 30, im0.shape[1], im0.shape[0] 

                            save_path += '.mp4' 

                        vid_writer = cv2.VideoWriter(save_path, cv2.VideoWriter_fourcc(*'mp4v'), 

fps, (w, h)) 

                    vid_writer.write(im0) 

 

    if save_txt or save_img: 

        s = f"\n{len(list(save_dir.glob('labels/*.txt')))} labels saved to {save_dir / 'labels'}" if 

save_txt else '' 

        print(f"Results saved to {save_dir}{s}") 

 

    if update: 

        strip_optimizer(weights)  # update model (to fix SourceChangeWarning) 

 

    print(f'Done. ({time.time() - t0:.3f}s)') 

 

 

def parse_opt(): 

    parser = argparse.ArgumentParser() 

    parser.add_argument('--weights', nargs='+', type=str, default='best.pt', 

help='model.pt path(s)') 

    parser.add_argument('--source', type=str, 

default='rtsp://admin:instrumentasi2017@192.168.0.102:554/cam/realmonitor?channe

l=1&subtype=1', help='file/dir/URL/glob, 0 for webcam') 

    parser.add_argument('--imgsz', '--img', '--img-size', type=int, default=640, 

help='inference size (pixels)') 

    parser.add_argument('--conf-thres', type=float, default=0.25, help='confidence 

threshold') 
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    parser.add_argument('--iou-thres', type=float, default=0.45, help='NMS IoU 

threshold') 

    parser.add_argument('--max-det', type=int, default=1000, help='maximum detections 

per image') 

    parser.add_argument('--device', default='', help='cuda device, i.e. 0 or 0,1,2,3 or cpu') 

    parser.add_argument('--view-img', action='store_true', help='show results') 

    parser.add_argument('--save-txt', action='store_true', help='save results to *.txt') 

    parser.add_argument('--save-conf', action='store_true', help='save confidences in --

save-txt labels') 

    parser.add_argument('--save-crop', action='store_true', help='save cropped 

prediction boxes') 

    parser.add_argument('--nosave', action='store_true', help='do not save 

images/videos') 

    parser.add_argument('--classes', nargs='+', type=int, help='filter by class: --class 0, or -

-class 0 2 3') 

    parser.add_argument('--agnostic-nms', action='store_true', help='class-agnostic NMS') 

    parser.add_argument('--augment', action='store_true', help='augmented inference') 

    parser.add_argument('--update', action='store_true', help='update all models') 

    parser.add_argument('--project', default='runs/detect', help='save results to 

project/name') 

    parser.add_argument('--name', default='exp', help='save results to project/name') 

    parser.add_argument('--exist-ok', action='store_true', help='existing project/name ok, 

do not increment') 

    parser.add_argument('--line-thickness', default=3, type=int, help='bounding box 

thickness (pixels)') 

    parser.add_argument('--hide-labels', default=False, action='store_true', help='hide 

labels') 

    parser.add_argument('--hide-conf', default=False, action='store_true', help='hide 

confidences') 

    parser.add_argument('--half', action='store_true', help='use FP16 half-precision 

inference') 

    opt = parser.parse_args() 

    return opt 
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def main(opt): 

    print(colorstr('detect: ') + ', '.join(f'{k}={v}' for k, v in vars(opt).items())) 

    check_requirements(exclude=('tensorboard', 'thop')) 

    run(**vars(opt)) 

 

if __name__ == "__main__": 

    opt = parse_opt() 

    main(opt) 
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Lampiran 5 Gambar hasil pengujian model 

Gambar dengan pencahayaan baik 

                

  1                        2 

   

           3         4 

 

                                                           5 
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Gambar hasil tangkapan inframerah 
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