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LAMPIRAN 1 

Hasil Percobaan Pada Tanggal 13 September — 13 Oktober 2021 

A. Variabel Cuaca dan Olah Citra Kamera 

Tanggal Jam 
Variabel Cuaca Kamera 1 

Suhu Kecepatan 
Angin Kelembapan Jumlah 

Orang 
Intensitas 

Ruang 
13-09-21 6:24:00 AM 28.43 2.32 88.52 0 0.49 
13-09-21 9:39:00 AM 30 4.11 95.95 3 0.67 
13-09-21 12:54:00 PM 26.58 3.87 83.11 0 0.53 
13-09-21 4:09:00 PM 28.58 4.01 84.66 2 0.63 
14-09-21 6:23:00 AM 26.2 2.22 94.91 0 0.45 
14-09-21 9:39:00 AM 28.04 3.94 97.87 3 0.63 
14-09-21 12:54:00 PM 24.69 4.15 75.25 0 0.51 
14-09-21 4:09:00 PM 25.13 3.83 80.06 1 0.65 
15-09-21 6:23:00 AM 26.8 2.31 78.55 0 0.45 
15-09-21 9:38:00 AM 30.85 3.96 87.33 3 0.62 
15-09-21 12:54:00 PM 28.41 3.8 71.72 0 0.51 
15-09-21 4:09:00 PM 26.22 3.76 76.11 2 0.61 
16-09-21 6:23:00 AM 28.96 2.42 88.4 0 0.47 
16-09-21 9:38:00 AM 27.83 4.28 98.15 0 0.66 
16-09-21 12:53:00 PM 27.66 3.54 69.4 0 0.55 
16-09-21 4:08:00 PM 24.08 4.59 81.36 2 0.6 
17-09-21 6:22:00 AM 29.96 2.08 86.37 0 0.47 
17-09-21 9:38:00 AM 27.04 3.99 100.91 3 0.66 
17-09-21 12:53:00 PM 29.55 3.51 81.67 0 0.53 
17-09-21 4:08:00 PM 28.32 3.85 75.92 2 0.64 
18-09-21 6:22:00 AM 28.16 2.2 85 0 0.45 
18-09-21 9:37:00 AM 31 4.28 81.47 3 0.62 
18-09-21 12:53:00 PM 26.67 3.55 75.42 0 0.51 
18-09-21 4:07:00 PM 24.36 3.74 73.73 2 0.6 
19-09-21 6:22:00 AM 31.46 2.09 82.55 0 0.43 
19-09-21 9:37:00 AM 29.46 4.09 99.63 3 0.69 
19-09-21 12:52:00 PM 24.55 3.67 81.23 0 0.51 
19-09-21 4:07:00 PM 26.25 3.98 84.41 1 0.66 
20-09-21 6:21:00 AM 27.03 2.07 90.81 0 0.43 
20-09-21 9:37:00 AM 32.21 4.16 92.63 3 0.67 
20-09-21 12:52:00 PM 28.65 3.41 73.43 0 0.51 
20-09-21 4:07:00 PM 25.16 4.5 78.32 2 0.61 
21-09-21 6:21:00 AM 25.57 2.15 76.74 0 0.42 
21-09-21 9:36:00 AM 32.53 3.87 95.82 3 0.65 
21-09-21 12:52:00 PM 30.07 3.97 74.13 0 0.51 
21-09-21 4:06:00 PM 26.59 4.62 83.55 2 0.6 
22-09-21 6:21:00 AM 28.24 2.24 84.88 0 0.43 
22-09-21 9:36:00 AM 31.04 4.08 96.29 3 0.67 
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Tanggal Jam 
Variabel Cuaca Kamera 1 

Suhu Kecepatan 
Angin Kelembapan Jumlah 

Orang 
Intensitas 

Ruang 
22-09-21 12:51:00 PM 25.66 4.1 82.56 0 0.48 
22-09-21 4:06:00 PM 29.19 3.89 69.3 1 0.63 
23-09-21 6:20:00 AM 31.21 2.35 85.72 0 0.41 
23-09-21 9:36:00 AM 26.35 3.74 98.7 2 0.66 
23-09-21 12:51:00 PM 29.15 3.71 79.66 0 0.54 
23-09-21 4:06:00 PM 26.95 3.92 81.17 1 0.61 
24-09-21 6:20:00 AM 26.15 2.24 82.06 0 0.44 
24-09-21 9:35:00 AM 29.38 3.73 97.72 3 0.62 
24-09-21 12:51:00 PM 28.42 3.62 79.36 0 0.51 
24-09-21 4:05:00 PM 27.37 4.49 84.33 2 0.65 
25-09-21 6:20:00 AM 30.29 2.25 92.8 0 0.42 
25-09-21 9:35:00 AM 27.57 4.11 99.68 3 0.64 
25-09-21 12:50:00 PM 27.44 4.04 76.62 0 0.5 
25-09-21 4:05:00 PM 27.29 4.57 81.96 2 0.62 
26-09-21 6:19:00 AM 30.12 2.23 85.13 0 0.42 
26-09-21 9:35:00 AM 32.99 3.86 84.99 3 0.66 
26-09-21 12:50:00 PM 26.57 3.51 79.96 0 0.49 
26-09-21 4:05:00 PM 26.39 4.55 71.57 1 0.66 
27-09-21 6:19:00 AM 28.07 2.3 90.61 0 0.44 
27-09-21 9:34:00 AM 31.92 3.76 90.77 3 0.68 
27-09-21 12:50:00 PM 26.59 3.96 78.5 0 0.51 
27-09-21 4:04:00 PM 24.63 4.04 75.83 2 0.63 
28-09-21 6:19:00 AM 26.23 2.28 83.25 0 0.41 
28-09-21 9:34:00 AM 27.32 4.21 96.65 2 0.65 
28-09-21 12:49:00 PM 27.95 4.02 75.48 0 0.54 
28-09-21 4:04:00 PM 25.41 4.2 78.9 2 0.6 
29-09-21 6:18:00 AM 30.33 2.22 79.1 0 0.4 
29-09-21 9:34:00 AM 27.49 4.31 85.34 3 0.63 
29-09-21 12:49:00 PM 27.08 3.37 83.63 0 0.51 
29-09-21 4:04:00 PM 23.9 3.9 82 2 0.61 
30-09-21 6:18:00 AM 30.43 2.13 84.63 0 0.42 
30-09-21 9:33:00 AM 30.52 3.61 89.03 2 0.66 
30-09-21 12:49:00 PM 25.96 3.55 83.09 0 0.48 
30-09-21 4:03:00 PM 24.72 4.67 79.98 2 0.66 
01-10-21 6:17:00 AM 27.7 2.33 89.19 0 0.4 
01-10-21 9:33:00 AM 29.56 4.01 89.2 3 0.63 
01-10-21 12:48:00 PM 26.28 3.35 83.96 0 0.51 
01-10-21 4:03:00 PM 25.97 4.22 76.14 2 0.63 
02-10-21 6:17:00 AM 29.43 2.35 82.83 0 0.41 
02-10-21 9:33:00 AM 30.97 3.9 83.95 3 0.7 
02-10-21 12:48:00 PM 26.37 4.04 84.54 0 0.5 
02-10-21 4:03:00 PM 24.51 3.78 82.65 1 0.61 
03-10-21 6:17:00 AM 25.69 2.31 84.93 0 0.39 
03-10-21 9:32:00 AM 29.45 3.93 81.92 3 0.63 
03-10-21 12:48:00 PM 29.3 3.64 76.32 0 0.51 



64 

Tanggal Jam 
Variabel Cuaca Kamera 1 

Suhu Kecepatan 
Angin Kelembapan Jumlah 

Orang 
Intensitas 

Ruang 
03-10-21 4:02:00 PM 27.98 4.22 70.67 2 0.65 
04-10-21 6:17:00 AM 25.53 2.26 94.06 0 0.38 
04-10-21 9:32:00 AM 26.46 3.87 96.6 2 0.62 
04-10-21 12:47:00 PM 26.62 3.68 72.4 0 0.51 
04-10-21 4:02:00 PM 25.39 4.31 71.39 1 0.64 
05-10-21 6:16:00 AM 26 2.34 88.05 0 0.37 
05-10-21 9:32:00 AM 26.87 3.6 81.88 2 0.68 
05-10-21 12:47:00 PM 25.4 3.93 84.34 0 0.51 
05-10-21 4:02:00 PM 26.79 3.76 80.53 1 0.61 
06-10-21 6:16:00 AM 29.21 2.31 88.27 0 0.4 
06-10-21 9:31:00 AM 31.29 3.75 92.73 3 0.66 
06-10-21 12:47:00 PM 29.34 3.5 76.68 0 0.55 
06-10-21 4:01:00 PM 28.49 3.99 82.64 2 0.64 
07-10-21 6:16:00 AM 27.54 2.38 80.36 0 0.39 
07-10-21 9:31:00 AM 31.38 4.12 97.88 2 0.65 
07-10-21 12:46:00 PM 29.3 3.37 76.11 0 0.54 
07-10-21 4:01:00 PM 26.25 3.76 78.45 2 0.59 
08-10-21 6:15:00 AM 30.7 2.24 91.2 0 0.36 
08-10-21 9:31:00 AM 26.28 3.88 80.85 3 0.63 
08-10-21 12:46:00 PM 24.41 3.78 76.11 0 0.51 
08-10-21 4:01:00 PM 24.37 3.89 80.54 1 0.63 
09-10-21 6:15:00 AM 28.56 2.35 84.49 0 0.37 
09-10-21 9:30:00 AM 26.12 3.65 87.75 3 0.65 
09-10-21 12:46:00 PM 24.3 3.59 74.97 0 0.49 
09-10-21 4:00:00 PM 24.27 3.75 74.85 2 0.61 
10-10-21 6:14:00 AM 31.32 2.15 90.9 0 0.36 
10-10-21 9:30:00 AM 32.4 3.61 85.2 3 0.64 
10-10-21 12:45:00 PM 25.53 3.82 68.36 0 0.53 
10-10-21 4:00:00 PM 24.97 4.21 82.39 2 0.61 
11-10-21 6:14:00 AM 29.23 2.17 79.35 0 0.36 
11-10-21 9:29:00 AM 29.35 3.68 98.18 3 0.66 
11-10-21 12:45:00 PM 25.76 4 71.43 0 0.5 
11-10-21 4:00:00 PM 27.02 3.75 78.88 2 0.64 
12-10-21 6:14:00 AM 25.05 2.2 78.27 0 0.33 
12-10-21 9:29:00 AM 29.45 3.71 100.69 2 0.67 
12-10-21 12:45:00 PM 27.79 4.11 81.15 0 0.53 
12-10-21 4:01:00 PM 26.25 3.76 78.45 2 0.59 
13-10-21 6:15:00 AM 30.7 2.24 91.2 0 0.36 
13-10-21 9:31:00 AM 26.28 3.88 80.85 3 0.63 
13-10-21 12:46:00 PM 24.41 3.78 76.11 0 0.51 
13-10-21 4:01:00 PM 24.37 3.89 80.54 1 0.63 
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Tanggal Jam 
Kamera 2 Kamera 3 

Jumlah 
Orang 

Intensitas 
Ruang 

Jumlah 
Orang Intensitas Ruang 

13-09-21 6:24:00 AM 0 0.47 0 0.48 
13-09-21 9:39:00 AM 0 0.53 2 0.65 
13-09-21 12:54:00 PM 0 0.45 0 0.47 
13-09-21 4:09:00 PM 0 0.55 2 0.57 
14-09-21 6:23:00 AM 0 0.46 0 0.46 
14-09-21 9:39:00 AM 2 0.55 2 0.66 
14-09-21 12:54:00 PM 0 0.46 0 0.55 
14-09-21 4:09:00 PM 0 0.53 0 0.62 
15-09-21 6:23:00 AM 0 0.45 0 0.46 
15-09-21 9:38:00 AM 0 0.59 3 0.67 
15-09-21 12:54:00 PM 0 0.44 0 0.54 
15-09-21 4:09:00 PM 0 0.52 2 0.51 
16-09-21 6:23:00 AM 0 0.46 0 0.43 
16-09-21 9:38:00 AM 0 0.54 0 0.62 
16-09-21 12:53:00 PM 0 0.44 0 0.46 
16-09-21 4:08:00 PM 0 0.51 0 0.63 
17-09-21 6:22:00 AM 0 0.42 0 0.45 
17-09-21 9:38:00 AM 0 0.56 0 0.67 
17-09-21 12:53:00 PM 0 0.44 0 0.47 
17-09-21 4:08:00 PM 0 0.53 0 0.52 
18-09-21 6:22:00 AM 0 0.43 0 0.44 
18-09-21 9:37:00 AM 0 0.51 3 0.5 
18-09-21 12:53:00 PM 0 0.47 0 0.43 
18-09-21 4:07:00 PM 0 0.51 2 0.64 
19-09-21 6:22:00 AM 0 0.45 0 0.45 
19-09-21 9:37:00 AM 0 0.56 2 0.51 
19-09-21 12:52:00 PM 0 0.45 0 0.48 
19-09-21 4:07:00 PM 0 0.54 2 0.66 
20-09-21 6:21:00 AM 0 0.42 0 0.43 
20-09-21 9:37:00 AM 0 0.55 0 0.56 
20-09-21 12:52:00 PM 0 0.49 0 0.54 
20-09-21 4:07:00 PM 0 0.51 2 0.53 
21-09-21 6:21:00 AM 0 0.42 0 0.45 
21-09-21 9:36:00 AM 0 0.52 3 0.65 
21-09-21 12:52:00 PM 0 0.44 0 0.47 
21-09-21 4:06:00 PM 0 0.49 0 0.5 
22-09-21 6:21:00 AM 0 0.43 0 0.41 
22-09-21 9:36:00 AM 0 0.54 0 0.53 
22-09-21 12:51:00 PM 0 0.42 0 0.48 
22-09-21 4:06:00 PM 0 0.51 1 0.5 
23-09-21 6:20:00 AM 0 0.45 0 0.44 
23-09-21 9:36:00 AM 0 0.56 2 0.53 
23-09-21 12:51:00 PM 0 0.42 0 0.52 
23-09-21 4:06:00 PM 0 0.53 0 0.52 
24-09-21 6:20:00 AM 0 0.44 0 0.45 
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Tanggal Jam 
Kamera 2 Kamera 3 

Jumlah 
Orang 

Intensitas 
Ruang 

Jumlah 
Orang Intensitas Ruang 

24-09-21 9:35:00 AM 0 0.41 0 0.52 
24-09-21 12:51:00 PM 0 0.5 1 0.54 
24-09-21 4:05:00 PM 0 0.41 0 0.43 
25-09-21 6:20:00 AM 0 0.52 0 0.67 
25-09-21 9:35:00 AM 0 0.45 0 0.46 
25-09-21 12:50:00 PM 0 0.51 2 0.49 
25-09-21 4:05:00 PM 0 0.44 0 0.41 
26-09-21 6:19:00 AM 0 0.52 0 0.67 
26-09-21 9:35:00 AM 0 0.45 0 0.43 
26-09-21 12:50:00 PM 0 0.51 2 0.54 
26-09-21 4:05:00 PM 0 0.4 0 0.42 
27-09-21 6:19:00 AM 0 0.55 3 0.62 
27-09-21 9:34:00 AM 0 0.43 0 0.53 
27-09-21 12:50:00 PM 0 0.49 1 0.5 
27-09-21 4:04:00 PM 0 0.44 0 0.4 
28-09-21 6:19:00 AM 0 0.52 0 0.51 
28-09-21 9:34:00 AM 0 0.47 0 0.5 
28-09-21 12:49:00 PM 0 0.53 2 0.51 
28-09-21 4:04:00 PM 0 0.39 0 0.4 
29-09-21 6:18:00 AM 0 0.54 2 0.63 
29-09-21 9:34:00 AM 0 0.46 0 0.42 
29-09-21 12:49:00 PM 0 0.52 1 0.64 
29-09-21 4:04:00 PM 0 0.39 0 0.42 
30-09-21 6:18:00 AM 0 0.51 0 0.66 
30-09-21 9:33:00 AM 0 0.42 0 0.51 
30-09-21 12:49:00 PM 0 0.5 0 0.52 
30-09-21 4:03:00 PM 0 0.42 0 0.38 
01-10-21 6:17:00 AM 0 0.54 0 0.62 
01-10-21 9:33:00 AM 0 0.47 0 0.43 
01-10-21 12:48:00 PM 0 0.51 1 0.64 
01-10-21 4:03:00 PM 0 0.4 0 0.42 
02-10-21 6:17:00 AM 0 0.57 3 0.6 
02-10-21 9:33:00 AM 0 0.45 0 0.44 
02-10-21 12:48:00 PM 0 0.49 0 0.5 
02-10-21 4:03:00 PM 0 0.42 0 0.4 
03-10-21 6:17:00 AM 0 0.53 0 0.56 
03-10-21 9:32:00 AM 1 0.48 0 0.51 
03-10-21 12:48:00 PM 0 0.5 0 0.65 
03-10-21 4:02:00 PM 0 0.41 0 0.4 
04-10-21 6:17:00 AM 0 0.56 2 0.52 
04-10-21 9:32:00 AM 0 0.44 0 0.48 
04-10-21 12:47:00 PM 0 0.49 2 0.51 
04-10-21 4:02:00 PM 0 0.39 0 0.4 
05-10-21 6:16:00 AM 0 0.53 0 0.67 
05-10-21 9:32:00 AM 0 0.44 0 0.54 
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Tanggal Jam 
Kamera 2 Kamera 3 

Jumlah 
Orang 

Intensitas 
Ruang 

Jumlah 
Orang Intensitas Ruang 

05-10-21 12:47:00 PM 0 0.44 0 0.54 
05-10-21 4:02:00 PM 0 0.52 1 0.6 
06-10-21 6:16:00 AM 0 0.37 0 0.38 
06-10-21 9:31:00 AM 0 0.55 3 0.63 
06-10-21 12:47:00 PM 0 0.44 0 0.51 
06-10-21 4:01:00 PM 0 0.49 2 0.53 
07-10-21 6:16:00 AM 0 0.38 0 0.39 
07-10-21 9:31:00 AM 0 0.64 3 0.66 
07-10-21 12:46:00 PM 0 0.44 0 0.53 
07-10-21 4:01:00 PM 0 0.54 2 0.53 
08-10-21 6:15:00 AM 0 0.39 0 0.36 
08-10-21 9:31:00 AM 0 0.6 3 0.62 
08-10-21 12:46:00 PM 0 0.46 0 0.53 
08-10-21 4:01:00 PM 0 0.53 1 0.59 
09-10-21 6:15:00 AM 0 0.36 0 0.37 
09-10-21 9:30:00 AM 0 0.69 3 0.66 
09-10-21 12:46:00 PM 0 0.46 0 0.54 
09-10-21 4:00:00 PM 0 0.51 3 0.52 
10-10-21 6:14:00 AM 0 0.38 0 0.38 
10-10-21 9:30:00 AM 0 0.65 3 0.63 
10-10-21 12:45:00 PM 0 0.46 0 0.52 
10-10-21 4:00:00 PM 0 0.53 0 0.49 
11-10-21 6:14:00 AM 0 0.35 0 0.37 
11-10-21 9:29:00 AM 0 0.57 0 0.56 
11-10-21 12:45:00 PM 0 0.47 0 0.5 
11-10-21 4:00:00 PM 0 0.51 1 0.51 
12-10-21 6:14:00 AM 0 0.37 0 0.36 
12-10-21 9:29:00 AM 0 0.64 3 0.68 
12-10-21 12:45:00 PM 0 0.44 0 0.52 
12-10-21 4:01:00 PM 0 0.54 2 0.53 
13-10-21 6:15:00 AM 0 0.39 0 0.36 
13-10-21 9:31:00 AM 0 0.6 3 0.62 
13-10-21 12:46:00 PM 0 0.46 0 0.53 
13-10-21 4:01:00 PM 0 0.53 1 0.59 
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B. Variabel Tegangan, Arus, Cos Phi, Konsumsi Daya, dan Input Daya PLN 

Tanggal Jam Stop Kontak 1 Stop Kontak 2 
Voltase Arus Cos Phi Voltase Arus Cos Phi 

13-09-21 6:24:00 AM 223 0.09 0.8 223 0.41 0.8 
13-09-21 9:39:00 AM 224 0.05 0.9 223 0.34 0.8 
13-09-21 12:54:00 PM 224 0.07 0.8 224 0.38 0.8 
13-09-21 4:09:00 PM 224 0.01 0.8 224 0.42 0.8 
14-09-21 6:23:00 AM 224 0.02 0.8 223 0.39 0.8 
14-09-21 9:39:00 AM 223 0.19 0.8 224 0.49 0.8 
14-09-21 12:54:00 PM 224 0.04 0.9 223 0.32 0.8 
14-09-21 4:09:00 PM 223 0.03 0.8 224 0.4 0.8 
15-09-21 6:23:00 AM 223 0.01 0.8 224 0.46 0.8 
15-09-21 9:38:00 AM 224 0.01 0.8 224 0.47 0.9 
15-09-21 12:54:00 PM 224 0.34 0.8 224 0.32 0.8 
15-09-21 4:09:00 PM 223 0.02 0.8 224 0.49 0.9 
16-09-21 6:23:00 AM 223 0.06 0.8 224 0.35 0.8 
16-09-21 9:38:00 AM 224 0.2 0.9 223 0.38 0.9 
16-09-21 12:53:00 PM 223 0.11 0.9 223 0.36 0.9 
16-09-21 4:08:00 PM 224 0.03 0.9 224 0.4 0.8 
17-09-21 6:22:00 AM 223 0.03 0.9 224 0.34 0.8 
17-09-21 9:38:00 AM 223 0.18 0.9 224 0.41 0.9 
17-09-21 12:53:00 PM 224 0.03 0.9 224 0.41 0.9 
17-09-21 4:08:00 PM 223 0.04 0.9 223 0.33 0.9 
18-09-21 6:22:00 AM 224 0.07 0.9 223 0.42 0.8 
18-09-21 9:37:00 AM 224 0.04 0.9 223 0.34 0.8 
18-09-21 12:53:00 PM 224 0.01 0.8 224 0.42 0.9 
18-09-21 4:07:00 PM 224 0.06 0.8 224 0.42 0.8 
19-09-21 6:22:00 AM 224 0.07 0.8 223 0.36 0.8 
19-09-21 9:37:00 AM 224 0.01 0.8 224 0.29 0.9 
19-09-21 12:52:00 PM 224 0.19 0.9 224 0.42 0.9 
19-09-21 4:07:00 PM 223 0.07 0.9 224 0.42 0.8 
20-09-21 6:21:00 AM 223 0.02 0.9 223 0.37 0.8 
20-09-21 9:37:00 AM 223 0.08 0.9 224 0.36 0.9 
20-09-21 12:52:00 PM 224 0.23 0.9 223 0.46 0.9 
20-09-21 4:07:00 PM 223 0.1 0.9 223 0.33 0.8 
21-09-21 6:21:00 AM 224 0.17 0.8 223 0.32 0.8 
21-09-21 9:36:00 AM 224 0.16 0.8 224 0.43 0.8 
21-09-21 12:52:00 PM 223 0.13 0.9 224 0.29 0.9 
21-09-21 4:06:00 PM 224 0.18 0.8 223 0.36 0.8 
22-09-21 6:21:00 AM 224 0.19 0.9 223 0.33 0.9 
22-09-21 9:36:00 AM 224 0.1 0.8 223 0.45 0.8 
22-09-21 12:51:00 PM 224 0.19 0.9 223 0.38 0.8 
22-09-21 4:06:00 PM 223 0.02 0.9 224 0.5 0.9 
23-09-21 6:20:00 AM 224 0.08 0.8 224 0.41 0.8 
23-09-21 9:36:00 AM 223 0 0.8 224 0.37 0.9 
23-09-21 12:51:00 PM 223 0.03 0.8 224 0.39 0.8 
23-09-21 4:06:00 PM 223 0.2 0.8 224 0.43 0.8 
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Tanggal Jam Stop Kontak 1 Stop Kontak 2 
Voltase Arus Cos Phi Voltase Arus Cos Phi 

24-09-21 6:20:00 AM 223 0.01 0.8 223 0.31 0.9 
24-09-21 9:35:00 AM 224 0.03 0.8 224 0.41 0.9 
24-09-21 12:51:00 PM 224 0.17 0.9 224 0.41 0.9 
24-09-21 4:05:00 PM 224 0.03 0.9 224 0.28 0.9 
25-09-21 6:20:00 AM 224 0.15 0.8 224 0.41 0.9 
25-09-21 9:35:00 AM 224 0.16 0.8 223 0.42 0.8 
25-09-21 12:50:00 PM 223 0.07 0.9 224 0.3 0.8 
25-09-21 4:05:00 PM 223 0.21 0.9 224 0.49 0.8 
26-09-21 6:19:00 AM 223 0.13 0.8 223 0.35 0.8 
26-09-21 9:35:00 AM 224 0.35 0.9 223 0.46 0.9 
26-09-21 12:50:00 PM 224 0.14 0.9 223 0.36 0.8 
26-09-21 4:05:00 PM 223 0.01 0.9 223 0.41 0.8 
27-09-21 6:19:00 AM 224 0.01 0.9 224 0.31 0.8 
27-09-21 9:34:00 AM 224 0.13 0.8 224 0.41 0.9 
27-09-21 12:50:00 PM 224 0.28 0.8 224 0.41 0.8 
27-09-21 4:04:00 PM 224 0.01 0.9 224 0.45 0.9 
28-09-21 6:19:00 AM 223 0 0.9 224 0.4 0.9 
28-09-21 9:34:00 AM 224 0.05 0.9 224 0.32 0.8 
28-09-21 12:49:00 PM 223 0.21 0.9 223 0.38 0.9 
28-09-21 4:04:00 PM 224 0.28 0.9 224 0.37 0.9 
29-09-21 6:18:00 AM 223 0.07 0.8 223 0.44 0.8 
29-09-21 9:34:00 AM 224 0.14 0.9 224 0.4 0.8 
29-09-21 12:49:00 PM 223 0.04 0.9 224 0.35 0.8 
29-09-21 4:04:00 PM 224 0.23 0.9 223 0.41 0.9 
30-09-21 6:18:00 AM 223 0.02 0.8 224 0.29 0.8 
30-09-21 9:33:00 AM 224 0.23 0.8 224 0.36 0.9 
30-09-21 12:49:00 PM 223 0.02 0.9 223 0.38 0.9 
30-09-21 4:03:00 PM 224 0.09 0.8 224 0.42 0.9 
01-10-21 6:17:00 AM 224 0.01 0.8 223 0.43 0.8 
01-10-21 9:33:00 AM 224 0.15 0.8 224 0.51 0.8 
01-10-21 12:48:00 PM 224 0.09 0.9 224 0.32 0.8 
01-10-21 4:03:00 PM 224 0.07 0.8 223 0.43 0.9 
02-10-21 6:17:00 AM 224 0.02 0.9 224 0.39 0.8 
02-10-21 9:33:00 AM 223 0.06 0.9 224 0.38 0.9 
02-10-21 12:48:00 PM 223 0.14 0.9 224 0.39 0.9 
02-10-21 4:03:00 PM 224 0.08 0.8 224 0.34 0.8 
03-10-21 6:17:00 AM 224 0.01 0.9 224 0.45 0.8 
03-10-21 9:32:00 AM 223 0.06 0.9 224 0.34 0.8 
03-10-21 12:48:00 PM 223 0.1 0.8 224 0.39 0.9 
03-10-21 4:02:00 PM 224 0.11 0.8 223 0.39 0.8 
04-10-21 6:17:00 AM 224 0.04 0.9 224 0.47 0.9 
04-10-21 9:32:00 AM 223 0.05 0.9 223 0.48 0.8 
04-10-21 12:47:00 PM 223 0.02 0.8 224 0.42 0.9 
04-10-21 4:02:00 PM 223 0.01 0.9 223 0.33 0.8 
05-10-21 6:16:00 AM 223 0.01 0.9 224 0.41 0.9 
05-10-21 9:32:00 AM 224 0.03 0.8 223 0.45 0.9 
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Tanggal Jam Stop Kontak 1 Stop Kontak 2 
Voltase Arus Cos Phi Voltase Arus Cos Phi 

05-10-21 12:47:00 PM 223 0.13 0.9 224 0.42 0.8 
05-10-21 4:02:00 PM 223 0.33 0.8 224 0.44 0.8 
06-10-21 6:16:00 AM 223 0.03 0.8 223 0.46 0.8 
06-10-21 9:31:00 AM 223 0.04 0.8 224 0.4 0.9 
06-10-21 12:47:00 PM 223 0.1 0.8 224 0.29 0.9 
06-10-21 4:01:00 PM 223 0.01 0.8 223 0.51 0.8 
07-10-21 6:16:00 AM 223 0.11 0.9 223 0.4 0.8 
07-10-21 9:31:00 AM 223 0.04 0.9 223 0.46 0.9 
07-10-21 12:46:00 PM 224 0.04 0.9 223 0.41 0.8 
07-10-21 4:01:00 PM 223 0.27 0.9 223 0.39 0.8 
08-10-21 6:15:00 AM 224 0.02 0.9 223 0.39 0.9 
08-10-21 9:31:00 AM 224 0.07 0.9 224 0.43 0.9 
08-10-21 12:46:00 PM 224 0.09 0.8 223 0.41 0.8 
08-10-21 4:01:00 PM 224 0.13 0.8 224 0.42 0.8 
09-10-21 6:15:00 AM 223 0.07 0.9 223 0.35 0.8 
09-10-21 9:30:00 AM 223 0.01 0.9 224 0.35 0.9 
09-10-21 12:46:00 PM 224 0.03 0.8 224 0.36 0.9 
09-10-21 4:00:00 PM 223 0.02 0.9 224 0.36 0.9 
10-10-21 6:14:00 AM 224 0.03 0.9 223 0.39 0.8 
10-10-21 9:30:00 AM 223 0.01 0.8 223 0.36 0.8 
10-10-21 12:45:00 PM 224 0.22 0.9 223 0.44 0.9 
10-10-21 4:00:00 PM 224 0.14 0.9 224 0.31 0.9 
11-10-21 6:14:00 AM 223 0.01 0.9 223 0.36 0.8 
11-10-21 9:29:00 AM 223 0.21 0.9 224 0.48 0.9 
11-10-21 12:45:00 PM 223 0.11 0.9 223 0.3 0.8 
11-10-21 4:00:00 PM 224 0.19 0.9 223 0.34 0.9 
12-10-21 6:14:00 AM 223 0.07 0.8 224 0.48 0.8 
12-10-21 9:29:00 AM 223 0.14 0.8 224 0.4 0.9 
12-10-21 12:45:00 PM 223 0.32 0.9 223 0.3 0.9 
12-10-21 4:01:00 PM 223 0.27 0.9 223 0.39 0.8 
13-10-21 6:15:00 AM 224 0.02 0.9 223 0.39 0.9 
13-10-21 9:31:00 AM 224 0.07 0.9 224 0.43 0.9 
13-10-21 12:46:00 PM 224 0.09 0.8 223 0.41 0.8 
13-10-21 4:01:00 PM 224 0.13 0.8 224 0.42 0.8 
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Tanggal Jam Stop Kontak 3 Stop Kontak 4 
Voltase Arus Cos Phi Voltase Arus Cos Phi 

13-09-21 6:24:00 AM 224 0.15 1 224 0.25 1 
13-09-21 9:39:00 AM 224 0.12 1 223 0.21 1 
13-09-21 12:54:00 PM 224 0.15 1 223 0.19 1 
13-09-21 4:09:00 PM 224 0.1 1 223 0.2 1 
14-09-21 6:23:00 AM 223 0.12 1 223 0.15 1 
14-09-21 9:39:00 AM 223 0.12 1 223 0.21 1 
14-09-21 12:54:00 PM 224 0.14 1 223 0.19 1 
14-09-21 4:09:00 PM 223 0.09 1 224 0.23 1 
15-09-21 6:23:00 AM 223 0.17 1 223 0.15 1 
15-09-21 9:38:00 AM 224 0.1 1 224 0.19 1 
15-09-21 12:54:00 PM 223 0.13 1 223 0.26 1 
15-09-21 4:09:00 PM 224 0.14 1 223 0.18 1 
16-09-21 6:23:00 AM 223 0.17 1 223 0.24 1 
16-09-21 9:38:00 AM 223 0.14 1 224 0.23 1 
16-09-21 12:53:00 PM 223 0.17 1 224 0.15 1 
16-09-21 4:08:00 PM 224 0.14 1 224 0.26 1 
17-09-21 6:22:00 AM 223 0.15 1 223 0.21 1 
17-09-21 9:38:00 AM 224 0.13 1 223 0.23 1 
17-09-21 12:53:00 PM 223 0.14 1 224 0.16 1 
17-09-21 4:08:00 PM 224 0.11 1 223 0.21 1 
18-09-21 6:22:00 AM 223 0.15 1 224 0.21 1 
18-09-21 9:37:00 AM 223 0.07 1 224 0.16 1 
18-09-21 12:53:00 PM 223 0.11 1 223 0.19 1 
18-09-21 4:07:00 PM 224 0.12 1 224 0.2 1 
19-09-21 6:22:00 AM 224 0.14 1 224 0.29 1 
19-09-21 9:37:00 AM 224 0.09 1 223 0.23 1 
19-09-21 12:52:00 PM 224 0.12 1 223 0.19 1 
19-09-21 4:07:00 PM 223 0.08 1 223 0.17 1 
20-09-21 6:21:00 AM 223 0.15 1 223 0.15 1 
20-09-21 9:37:00 AM 224 0.11 1 224 0.28 1 
20-09-21 12:52:00 PM 223 0.09 1 223 0.19 1 
20-09-21 4:07:00 PM 223 0.11 1 224 0.2 1 
21-09-21 6:21:00 AM 223 0.15 1 224 0.19 1 
21-09-21 9:36:00 AM 223 0.18 1 224 0.19 1 
21-09-21 12:52:00 PM 224 0.1 1 224 0.2 1 
21-09-21 4:06:00 PM 223 0.14 1 223 0.2 1 
22-09-21 6:21:00 AM 223 0.12 1 224 0.13 1 
22-09-21 9:36:00 AM 224 0.11 1 223 0.17 1 
22-09-21 12:51:00 PM 224 0.14 1 224 0.22 1 
22-09-21 4:06:00 PM 223 0.18 1 223 0.23 1 
23-09-21 6:20:00 AM 224 0.16 1 223 0.11 1 
23-09-21 9:36:00 AM 224 0.14 1 224 0.16 1 
23-09-21 12:51:00 PM 223 0.14 1 224 0.17 1 
23-09-21 4:06:00 PM 223 0.14 1 224 0.15 1 
24-09-21 6:20:00 AM 223 0.14 1 224 0.19 1 
24-09-21 9:35:00 AM 223 0.17 1 224 0.19 1 
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Tanggal Jam Stop Kontak 3 Stop Kontak 4 
Voltase Arus Cos Phi Voltase Arus Cos Phi 

24-09-21 12:51:00 PM 223 0.12 1 223 0.18 1 
24-09-21 4:05:00 PM 223 0.16 1 223 0.31 1 
25-09-21 6:20:00 AM 223 0.19 1 224 0.18 1 
25-09-21 9:35:00 AM 223 0.11 1 223 0.21 1 
25-09-21 12:50:00 PM 223 0.18 1 223 0.2 1 
25-09-21 4:05:00 PM 223 0.17 1 224 0.18 1 
26-09-21 6:19:00 AM 224 0.17 1 223 0.23 1 
26-09-21 9:35:00 AM 224 0.16 1 223 0.17 1 
26-09-21 12:50:00 PM 224 0.09 1 224 0.15 1 
26-09-21 4:05:00 PM 223 0.09 1 223 0.15 1 
27-09-21 6:19:00 AM 224 0.24 1 224 0.18 1 
27-09-21 9:34:00 AM 224 0.18 1 223 0.15 1 
27-09-21 12:50:00 PM 223 0.17 1 223 0.18 1 
27-09-21 4:04:00 PM 223 0.22 1 224 0.15 1 
28-09-21 6:19:00 AM 224 0.09 1 224 0.26 1 
28-09-21 9:34:00 AM 223 0.13 1 224 0.17 1 
28-09-21 12:49:00 PM 224 0.13 1 223 0.24 1 
28-09-21 4:04:00 PM 224 0.09 1 224 0.24 1 
29-09-21 6:18:00 AM 223 0.16 1 224 0.16 1 
29-09-21 9:34:00 AM 224 0.14 1 223 0.12 1 
29-09-21 12:49:00 PM 224 0.11 1 224 0.27 1 
29-09-21 4:04:00 PM 223 0.13 1 223 0.16 1 
30-09-21 6:18:00 AM 223 0.13 1 223 0.15 1 
30-09-21 9:33:00 AM 224 0.17 1 223 0.18 1 
30-09-21 12:49:00 PM 223 0.17 1 224 0.21 1 
30-09-21 4:03:00 PM 224 0.13 1 223 0.2 1 
01-10-21 6:17:00 AM 224 0.11 1 223 0.32 1 
01-10-21 9:33:00 AM 223 0.17 1 224 0.21 1 
01-10-21 12:48:00 PM 224 0.12 1 224 0.23 1 
01-10-21 4:03:00 PM 223 0.1 1 223 0.2 1 
02-10-21 6:17:00 AM 224 0.13 1 224 0.2 1 
02-10-21 9:33:00 AM 224 0.14 1 223 0.18 1 
02-10-21 12:48:00 PM 223 0.1 1 223 0.19 1 
02-10-21 4:03:00 PM 224 0.16 1 224 0.24 1 
03-10-21 6:17:00 AM 223 0.17 1 223 0.18 1 
03-10-21 9:32:00 AM 224 0.14 1 224 0.22 1 
03-10-21 12:48:00 PM 223 0.09 1 223 0.14 1 
03-10-21 4:02:00 PM 224 0.08 1 224 0.15 1 
04-10-21 6:17:00 AM 223 0.17 1 224 0.19 1 
04-10-21 9:32:00 AM 223 0.11 1 223 0.18 1 
04-10-21 12:47:00 PM 223 0.1 1 223 0.27 1 
04-10-21 4:02:00 PM 224 0.1 1 223 0.22 1 
05-10-21 6:16:00 AM 223 0.14 1 224 0.16 1 
05-10-21 9:32:00 AM 223 0.15 1 223 0.21 1 
05-10-21 12:47:00 PM 223 0.13 1 224 0.14 1 
05-10-21 4:02:00 PM 224 0.13 1 223 0.18 1 
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Tanggal Jam Stop Kontak 3 Stop Kontak 4 
Voltase Arus Cos Phi Voltase Arus Cos Phi 

06-10-21 6:16:00 AM 223 0.12 1 224 0.18 1 
06-10-21 9:31:00 AM 224 0.09 1 224 0.23 1 
06-10-21 12:47:00 PM 223 0.08 1 223 0.17 1 
06-10-21 4:01:00 PM 224 0.1 1 224 0.2 1 
07-10-21 6:16:00 AM 223 0.19 1 224 0.24 1 
07-10-21 9:31:00 AM 223 0.13 1 224 0.14 1 
07-10-21 12:46:00 PM 224 0.14 1 224 0.17 1 
07-10-21 4:01:00 PM 224 0.1 1 224 0.16 1 
08-10-21 6:15:00 AM 223 0.16 1 223 0.29 1 
08-10-21 9:31:00 AM 224 0.14 1 224 0.19 1 
08-10-21 12:46:00 PM 223 0.11 1 223 0.18 1 
08-10-21 4:01:00 PM 224 0.08 1 223 0.28 1 
09-10-21 6:15:00 AM 224 0.14 1 224 0.27 1 
09-10-21 9:30:00 AM 224 0.17 1 223 0.18 1 
09-10-21 12:46:00 PM 224 0.09 1 223 0.17 1 
09-10-21 4:00:00 PM 224 0.22 1 223 0.2 1 
10-10-21 6:14:00 AM 223 0.17 1 223 0.16 1 
10-10-21 9:30:00 AM 224 0.19 1 224 0.2 1 
10-10-21 12:45:00 PM 223 0.1 1 224 0.21 1 
10-10-21 4:00:00 PM 223 0.11 1 223 0.16 1 
11-10-21 6:14:00 AM 223 0.16 1 223 0.24 1 
11-10-21 9:29:00 AM 224 0.13 1 224 0.23 1 
11-10-21 12:45:00 PM 223 0.1 1 224 0.18 1 
11-10-21 4:00:00 PM 224 0.1 1 224 0.16 1 
12-10-21 6:14:00 AM 223 0.19 1 224 0.16 1 
12-10-21 9:29:00 AM 224 0.11 1 223 0.2 1 
12-10-21 12:45:00 PM 224 0.15 1 224 0.24 1 
12-10-21 4:01:00 PM 224 0.1 1 224 0.16 1 
13-10-21 6:15:00 AM 223 0.16 1 223 0.29 1 
13-10-21 9:31:00 AM 224 0.14 1 224 0.19 1 
13-10-21 12:46:00 PM 223 0.11 1 223 0.18 1 
13-10-21 4:01:00 PM 224 0.08 1 223 0.28 1 
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Tanggal Jam 
Stop Kontak 5 Konsumsi 

Daya 5x 
Stop Kontak 

Suplai Daya 
PLN Voltase Arus Cos Phi 

13-09-21 6:24:00 AM 223 0.12 0.8 200.208 203.28 
13-09-21 9:39:00 AM 224 0.12 0.9 168.638 219.11 
13-09-21 12:54:00 PM 223 0.09 0.9 174.673 248.45 
13-09-21 4:09:00 PM 224 0.17 0.9 178.328 197.92 
14-09-21 6:23:00 AM 224 0.16 0.9 165.626 225.24 
14-09-21 9:39:00 AM 224 0.09 0.9 213.438 218.36 
14-09-21 12:54:00 PM 224 0.12 0.9 163.074 207.97 
14-09-21 4:09:00 PM 223 0.14 0.9 176.72 179.86 
15-09-21 6:23:00 AM 224 0.12 0.8 177.08 228.69 
15-09-21 9:38:00 AM 224 0.14 0.9 189.728 194.82 
15-09-21 12:54:00 PM 223 0.13 0.9 231.333 243.25 
15-09-21 4:09:00 PM 224 0.12 0.8 195.356 217.42 
16-09-21 6:23:00 AM 224 0.17 0.8 195.318 214.84 
16-09-21 9:38:00 AM 223 0.15 0.8 226.086 229.25 
16-09-21 12:53:00 PM 224 0.19 0.9 204.143 248.45 
16-09-21 4:08:00 PM 224 0.18 0.9 203.616 220.36 
17-09-21 6:22:00 AM 224 0.1 0.8 165.149 257.28 
17-09-21 9:38:00 AM 223 0.09 0.9 217.255 219 
17-09-21 12:53:00 PM 224 0.2 0.9 196.084 212.69 
17-09-21 4:08:00 PM 223 0.18 0.9 181.855 186.17 
18-09-21 6:22:00 AM 224 0.12 0.8 191.034 193.54 
18-09-21 9:37:00 AM 224 0.15 0.9 150.41 217.99 
18-09-21 12:53:00 PM 223 0.14 0.9 181.462 245.68 
18-09-21 4:07:00 PM 223 0.24 0.8 200.512 214.61 
19-09-21 6:22:00 AM 223 0.17 0.8 203.416 212.63 
19-09-21 9:37:00 AM 224 0.15 0.9 161.946 207.81 
19-09-21 12:52:00 PM 223 0.1 0.8 210.066 219.87 
19-09-21 4:07:00 PM 223 0.12 0.8 166.471 254.73 
20-09-21 6:21:00 AM 223 0.17 0.8 167.25 291.06 
20-09-21 9:37:00 AM 223 0.13 0.9 202.083 217.23 
20-09-21 12:52:00 PM 224 0.11 0.8 220.842 225.14 
20-09-21 4:07:00 PM 224 0.1 0.8 166.192 262.93 
21-09-21 6:21:00 AM 223 0.18 0.8 195.674 209.74 
21-09-21 9:36:00 AM 223 0.14 0.8 213.404 216.77 
21-09-21 12:52:00 PM 223 0.09 0.8 167.811 222.33 
21-09-21 4:06:00 PM 223 0.12 0.8 193.708 205.24 
22-09-21 6:21:00 AM 223 0.12 0.8 181.823 193.99 
22-09-21 9:36:00 AM 223 0.12 0.9 184.834 192.47 
22-09-21 12:51:00 PM 223 0.16 0.9 218.848 247.94 
22-09-21 4:06:00 PM 223 0.12 0.9 220.328 224.18 
23-09-21 6:20:00 AM 224 0.15 0.8 175.058 225.59 
23-09-21 9:36:00 AM 224 0.12 0.9 165.984 184.93 
23-09-21 12:51:00 PM 224 0.09 0.8 160.668 243.43 
23-09-21 4:06:00 PM 223 0.12 0.9 201.64 237.04 
24-09-21 6:20:00 AM 224 0.24 0.9 186.165 196.03 
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Tanggal Jam 
Stop Kontak 5 Konsumsi 

Daya 5x 
Stop Kontak 

Suplai Daya 
PLN Voltase Arus Cos Phi 

24-09-21 9:35:00 AM 224 0.15 0.8 195.382 225.64 
24-09-21 12:51:00 PM 224 0.11 0.9 206.004 267.66 
24-09-21 4:05:00 PM 223 0.13 0.9 193.397 256.5 
25-09-21 6:20:00 AM 224 0.19 0.8 226.274 240.5 
25-09-21 9:35:00 AM 224 0.15 0.9 205.2 236.99 
25-09-21 12:50:00 PM 224 0.18 0.9 188.837 197.51 
25-09-21 4:05:00 PM 223 0.12 0.9 232.269 215.87 
26-09-21 6:19:00 AM 224 0.12 0.8 196.506 261.69 
26-09-21 9:35:00 AM 224 0.13 0.9 262.84 271.07 
26-09-21 12:50:00 PM 224 0.14 0.8 171.296 201.34 
26-09-21 4:05:00 PM 223 0.1 0.9 148.741 267.69 
27-09-21 6:19:00 AM 224 0.15 0.8 178.528 196.69 
27-09-21 9:34:00 AM 223 0.19 0.8 213.618 276.85 
27-09-21 12:50:00 PM 224 0.11 0.9 223.874 243.18 
27-09-21 4:04:00 PM 223 0.11 0.9 197.473 217.51 
28-09-21 6:19:00 AM 224 0.17 0.8 189.504 206.1 
28-09-21 9:34:00 AM 224 0.11 0.8 154.206 166.22 
28-09-21 12:49:00 PM 223 0.11 0.8 220.677 243.86 
28-09-21 4:04:00 PM 224 0.18 0.9 241.248 265.93 
29-09-21 6:18:00 AM 224 0.12 0.8 184.008 198.71 
29-09-21 9:34:00 AM 224 0.11 0.8 177.736 213.32 
29-09-21 12:49:00 PM 223 0.11 0.9 177.945 229.18 
29-09-21 4:04:00 PM 224 0.17 0.9 227.597 275.23 
30-09-21 6:18:00 AM 224 0.19 0.8 152.024 252.59 
30-09-21 9:33:00 AM 223 0.09 0.9 210.075 221.19 
30-09-21 12:49:00 PM 224 0.14 0.9 193.454 231.64 
30-09-21 4:03:00 PM 223 0.11 0.9 196.597 220.25 
01-10-21 6:17:00 AM 224 0.18 0.9 210.792 233.63 
01-10-21 9:33:00 AM 223 0.16 0.9 235.334 252.07 
01-10-21 12:48:00 PM 223 0.13 0.9 179.979 186.54 
01-10-21 4:03:00 PM 224 0.13 0.9 191.953 219.19 
02-10-21 6:17:00 AM 224 0.15 0.8 174.72 249.02 
02-10-21 9:33:00 AM 224 0.15 0.8 187.03 227.46 
02-10-21 12:48:00 PM 223 0.13 0.9 197.483 212.54 
02-10-21 4:03:00 PM 223 0.1 0.8 182.704 224.16 
03-10-21 6:17:00 AM 224 0.15 0.8 187.586 253.47 
03-10-21 9:32:00 AM 224 0.1 0.9 173.77 191.88 
03-10-21 12:48:00 PM 224 0.11 0.9 169.93 252.44 
03-10-21 4:02:00 PM 223 0.13 0.8 164 177.96 
04-10-21 6:17:00 AM 224 0.14 0.9 211.51 220.82 
04-10-21 9:32:00 AM 223 0.17 0.8 190.665 226.53 
04-10-21 12:47:00 PM 224 0.21 0.9 213.086 232.3 
04-10-21 4:02:00 PM 224 0.14 0.8 157.427 186.95 
05-10-21 6:16:00 AM 224 0.12 0.8 173.227 246.36 
05-10-21 9:32:00 AM 224 0.14 0.8 201.059 248.99 
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Tanggal Jam 
Stop Kontak 5 Konsumsi 

Daya 5x 
Stop Kontak 

Suplai Daya 
PLN Voltase Arus Cos Phi 

05-10-21 12:47:00 PM 224 0.14 0.9 189.929 255.38 
05-10-21 4:02:00 PM 224 0.11 0.9 229.156 287.98 
06-10-21 6:16:00 AM 224 0.17 0.8 184.96 193.68 
06-10-21 9:31:00 AM 224 0.16 0.8 188.128 191.35 
06-10-21 12:47:00 PM 223 0.16 0.9 164.166 227.29 
06-10-21 4:01:00 PM 223 0.12 0.9 184.052 219.09 
07-10-21 6:16:00 AM 224 0.15 0.8 216.447 230.72 
07-10-21 9:31:00 AM 223 0.15 0.9 190.805 201.28 
07-10-21 12:46:00 PM 224 0.13 0.9 176.856 195.78 
07-10-21 4:01:00 PM 224 0.13 0.9 208.213 210.54 
08-10-21 6:15:00 AM 224 0.18 0.9 218.943 226.98 
08-10-21 9:31:00 AM 223 0.15 0.9 204.825 220.64 
08-10-21 12:46:00 PM 223 0.21 0.9 196.089 210.47 
08-10-21 4:01:00 PM 224 0.13 0.8 202.216 230.51 
09-10-21 6:15:00 AM 224 0.12 0.9 192.521 223.93 
09-10-21 9:30:00 AM 224 0.13 0.8 174.083 218.88 
09-10-21 12:46:00 PM 223 0.09 0.9 154.085 202.27 
09-10-21 4:00:00 PM 224 0.16 0.9 202.726 208.85 
10-10-21 6:14:00 AM 224 0.17 0.8 179.678 206.2 
10-10-21 9:30:00 AM 223 0.13 0.9 179.459 198.55 
10-10-21 12:45:00 PM 223 0.12 0.8 223.408 235.49 
10-10-21 4:00:00 PM 224 0.15 0.8 177.81 179.47 
11-10-21 6:14:00 AM 223 0.1 0.9 175.501 247.13 
11-10-21 9:29:00 AM 224 0.15 0.9 249.795 268.51 
11-10-21 12:45:00 PM 223 0.13 0.9 164.308 171.71 
11-10-21 4:00:00 PM 224 0.11 0.8 184.494 199.5 
12-10-21 6:14:00 AM 223 0.19 0.8 210.61 247.13 
12-10-21 9:29:00 AM 223 0.11 0.8 194.48 251.63 
12-10-21 12:45:00 PM 223 0.11 0.8 231.418 247.25 
12-10-21 4:01:00 PM 224 0.13 0.9 208.213 210.54 
13-10-21 6:15:00 AM 224 0.18 0.9 218.943 226.98 
13-10-21 9:31:00 AM 223 0.15 0.9 204.825 220.64 
13-10-21 12:46:00 PM 223 0.21 0.9 196.089 210.47 
13-10-21 4:01:00 PM 224 0.13 0.8 202.216 230.51 
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LAMPIRAN 2 

Kode Program C++ Stop Kontak IoT di Arduino IDE 

#pragma once 
#define USE_PZEM 
 
#include <WiFi.h> 
#include <AsyncTCP.h> 
#include <ESPAsyncWebServer.h> 
#include <FS.h> 
#include <SPIFFS.h> 
#include <Filters.h> 
#include <PubSubClient.h> 
 
#ifdef USE_PZEM 
#include <PZEM004Tv30.h> 
PZEM004Tv30 pzem(24,25); 
#endif 
 
#define ACS_PIN       34 
#define ZMPT_PIN      35 
#define SW_PIN        18 
#define RELAY_PIN     4 
#define NORMAL        0 
#define SETDEV        1 
 
String devid = "p05"; 
 
typedef unsigned long u32; 
 
float freq = 50.0; 
float windowLength = 40.0 / freq; 
 
float voltage_intercept = -0.001; 
float current_intercept = 0; 
const float voltage_slope = 0.0403; 
const float current_slope = 0.0315; 
const float voltage_multiplier = 60.00; 
 
unsigned long period = 1000; 
unsigned long prev = 0; 
unsigned long prev_dev = 0; 
unsigned long prev_meter = 0; 
bool sw_state = true, last_sw_state = true; 
bool relay_state = true; 
bool ssid_n_pass_isset = false; 
bool do_loop = true; 
byte cnt_sw = 0; 
byte run_mode = NORMAL; 
 
float amp, volt; 
float ping_res = 0.00; 
 
char wifi_ssid[60]; 
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char wifi_pass[60]; 
char client_access_token[100]; 
String client_ssid, client_token, client_key; 
 
String error_msg; 
bool is_login = false; 
 
RunningStatistics voltageStats, currentStats; 
AsyncWebServer server(80); 
 
void callback(char* topic, byte* payload, unsigned int length) { 
  String incoming = ""; 
  for (int i = 0; i < length; ++i) { 
    incoming += String((char) payload[i]); 
  } 
  if (incoming == "on") trigger_relay(true); 
  if (incoming == "off") trigger_relay(false); 
 
} 
 
WiFiClient clnt; 
PubSubClient pubsubclient(clnt); 
 
long lastReconnectAttempt = 0; 
 
boolean reconnect() { 
  randomSeed(analogRead(31)); 
  String char_r = 
"abcdefghijklmnopqrstuvwxyz0123456789ABCDEFGHIJKLMNOPQRSTUVWXYZ"; 
  String cid = ""; 
  for (int i = 0; i < 60; ++i) { 
    cid += cid[random(0, 61)]; 
  } 
  if (pubsubclient.connect(cid.c_str())) { 
    String subs = String(client_access_token) + devid; 
    pubsubclient.subscribe(subs.c_str()); 
  } 
  return pubsubclient.connected(); 
} 
 
void trigger_relay(bool state) { 
  if (state == true) { 
    pinMode(RELAY_PIN, OUTPUT); 
    digitalWrite(RELAY_PIN, LOW); 
  } 
  else { 
    pinMode(RELAY_PIN, INPUT); 
  } 
} 
 
bool readFile(fs::FS &fs, const char * path, char *vrb) { 
  File file = fs.open(path); 
  if (!file || file.isDirectory()) { 
    return 0; 
  } 
  String text = ""; 
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  while (file.available()) { 
    char c = file.read(); 
    if (c != '\n' || c != '\r') { 
      text += String(c); 
    } 
  } 
  if (text == "") { 
    return 0; 
  } 
  if (strcpy(vrb, text.c_str())) 
    return 1; 
  else 
    return 0; 
} 
 
bool writeFile(fs::FS & fs, const char * path, const char * 
message) { 
  File file = fs.open(path, FILE_WRITE); 
  if (!file) 
    return 0; 
  if (file.print(message)) 
    return 1; 
  else 
    return 0; 
} 
String processor(const String& var) { 
 
  if (var == "ERR_LOGIN") return error_msg; 
  if (var == "SSID") return client_ssid; 
  if (var == "KEY") return client_key; 
  if (var == "TOKEN") return client_token; 
  if (var == "DEVID") return devid; 
  return String(); 
} 
void handle_set() { 
  IPAddress ip(192, 168, 10, 1); 
  IPAddress netmask(255, 255, 255, 0); 
 
  WiFi.mode(WIFI_AP); 
  WiFi.softAP("SM IoT Dev", "12345678"); 
  delay(1000); 
  WiFi.softAPConfig(ip, ip, netmask); 
  server.on("/", HTTP_GET, [](AsyncWebServerRequest * request) { 
    if (!is_login) request->redirect("/login"); 
    request->send(SPIFFS, "/index.html"); 
  }); 
  server.on("/login", HTTP_GET, [](AsyncWebServerRequest * 
request) { 
    request->send(SPIFFS, "/login.html", String(), false, 
processor); 
  }); 
  server.on("/style.css", HTTP_GET, [](AsyncWebServerRequest * 
request) { 
    request->send(SPIFFS, "/style.css", "text/css"); 
  }); 
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  server.on("/send", HTTP_GET, [](AsyncWebServerRequest * request) 
{ 
    if (request->getParam(0)->value() == "" && request-
>getParam(1)->value() == "") { 
      error_msg = "<div class='err'>Empty Login, Try 
Again!</div><br />"; 
      request->redirect("/login"); 
    } 
    else if (request->getParam(0)->value() != "admin" || request-
>getParam(1)->value() != "admin") { 
      error_msg = "<div class='err'>Invalid Login, Try 
Again!</div><br />"; 
      request->redirect("/login"); 
    } 
    else { 
      is_login = 1; 
      error_msg = ""; 
      request->redirect("/"); 
    } 
  }); 
  server.on("/setnetwork", HTTP_GET, [](AsyncWebServerRequest * 
request) { 
    client_ssid = request->getParam(0)->value(); 
    client_key = request->getParam(1)->value(); 
    request->redirect("/token"); 
  }); 
  server.on("/token", HTTP_GET, [](AsyncWebServerRequest * 
request) { 
    request->send(SPIFFS, "/cid.html"); 
  }); 
  server.on("/settoken", HTTP_GET, [](AsyncWebServerRequest * 
request) { 
    client_token = request->getParam(0)->value(); 
    request->redirect("/confirm"); 
  }); 
  server.on("/confirm", HTTP_GET, [](AsyncWebServerRequest * 
request) { 
    request->send(SPIFFS, "/confirm.html", String(), false, 
processor); 
  }); 
  server.on("/finish", HTTP_GET, [](AsyncWebServerRequest * 
request) { 
    String ssid_pass = client_ssid + "," + client_key; 
    if (writeFile(SPIFFS, "/ssid_n_pass.txt", ssid_pass.c_str()) & 
writeFile(SPIFFS, "/token.txt", client_token.c_str())) { 
      request->send(SPIFFS, "/success.html"); 
      delay(2000); 
      ESP.restart(); 
    } 
    else { 
      request->send(SPIFFS, "/failed.html"); 
    } 
  }); 
  server.begin(); 
} 
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void setup() { 
  pinMode(ZMPT_PIN, INPUT); 
  pinMode(SW_PIN, INPUT_PULLUP); 
  pinMode(RELAY_PIN, OUTPUT); 
  delay(2000); 
  digitalWrite(RELAY_PIN, LOW); 
  if (!SPIFFS.begin()) { 
    return; 
  } 
  voltageStats.setWindowSecs(windowLength); 
  currentStats.setWindowSecs(windowLength); 
   
  #ifdef USE_PZEM 
  Serial.begin(115200); 
  #endif 
   
  char ssid_n_pass[256]; 
  ssid_n_pass_isset = readFile(SPIFFS, "/ssid_n_pass.txt", 
ssid_n_pass); 
  if (ssid_n_pass_isset) { 
    int rub = readFile(SPIFFS, "/token.txt", client_access_token); 
    char * ssid = strtok(ssid_n_pass, ","); 
    char * pass = strtok(NULL, ","); 
    strcpy(wifi_ssid, ssid); 
    strcpy(wifi_pass, pass); 
    WiFi.mode(WIFI_STA); 
    WiFi.begin((const char *) wifi_ssid, (const char *) 
wifi_pass); 
    delay(2000); 
    pubsubclient.setServer("broker.hivemq.com", 1883); 
    pubsubclient.setCallback(callback); 
    lastReconnectAttempt = 0; 
  } 
 
} 
void loop() { 
  if (do_loop) { 
    pubsubclient.loop(); 
  } 
  sw_state = digitalRead(SW_PIN); 
  if (!sw_state & !last_sw_state) { 
    ++cnt_sw; 
    unsigned long wait = millis(); 
    while (millis() - wait < 250); 
    if (cnt_sw >= 10) { 
      cnt_sw = 0; 
      run_mode = SETDEV; 
      trigger_relay(false); 
      delay(2000); 
      prev_dev = 0; 
      handle_set(); 
    } 
  } 
  else if ((sw_state & !last_sw_state) && run_mode == NORMAL) { 
    cnt_sw = 0; 
    relay_state = !relay_state; 
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    trigger_relay(relay_state); 
  } 
  if (run_mode == NORMAL) { 
    currentStats.input((int) (analogRead(ACS_PIN) / 4)); 
    voltageStats.input((int) (analogRead(ZMPT_PIN) / 4)); 
    if ((u32)(millis() - prev) >= period + 2000) { 
      prev = millis(); 
      if (ssid_n_pass_isset) { 
        if (WiFi.status() != WL_CONNECTED) { 
          WiFi.begin((const char *) wifi_ssid, (const char *) 
wifi_pass); 
        } 
        else { 
          if (!pubsubclient.connected()) { 
            long now = millis(); 
            if (now - lastReconnectAttempt > 5000) { 
              lastReconnectAttempt = now; 
              if (reconnect()) { 
                do_loop = true; 
                lastReconnectAttempt = 0; 
              } 
              else { 
                do_loop = false; 
              } 
            } 
          } 
          unsigned long start_time = micros(); 
          String data_to_send = devid; 
          data_to_send += "/"; 
          data_to_send += String(ping_res); 
          data_to_send += "/"; 
          data_to_send += String(amp); 
          data_to_send += "/"; 
          data_to_send += String(volt); 
          data_to_send += "/"; 
          #ifdef USE_PZEM 
          float pf = pzem.pf(); 
          if(pf != NAN) { 
            data_to_send += String(pf); 
          } else { 
            data_to_send += String("-1"); 
          } 
           
          #else 
          data_to_send += "1"; 
          #endif 
           
          String topic1 = String(client_access_token)+"sm-proj-
wxy-1230/pub/plug"; 
          if(pubsubclient.publish(topic1.c_str(), 
data_to_send.c_str(), data_to_send.length())) { 
            unsigned long end_time = micros(); 
            unsigned long ook = (end_time - start_time)/10.0; 
            ping_res = float(ook); 
          } 
        } 
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      } 
    } 
    if ((u32) (millis() - prev_meter) > 1000) { 
      prev_meter = millis(); 
      float ampsTRMS = current_intercept + current_slope * 
currentStats.sigma(); 
      float voltTRMS = voltage_intercept + voltage_slope * 
voltageStats.sigma(); 
      voltTRMS = voltTRMS * voltage_multiplier; 
      if (ampsTRMS < 0.1) ampsTRMS = 0.0; 
      if (voltTRMS < 60) { 
        voltTRMS = 0.0; 
        ampsTRMS = 0.0; 
      } 
      amp = ampsTRMS; 
      volt = voltTRMS; 
    } 
  } 
  if (run_mode == SETDEV) {} 
  last_sw_state = sw_state; 
} 
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LAMPIRAN 3 

Kode Program C++ Fiting IoT di Arduino IDE 

#pragma once 
#include "WiFi.h" 
#include "AsyncTCP.h" 
#include "ESPAsyncWebServer.h" 
#include "FS.h" 
#include "SPIFFS.h" 
#include "PubSubClient.h" 
 
#define SW_PIN        4 
#define RELAY_PIN     13 
#define NORMAL        0 
#define SETDEV        1 
 
String devid = "f01"; 
 
typedef unsigned long u32; 
 
unsigned long period = 1000; 
unsigned long prev = 0; 
 
bool sw_state = true, last_sw_state = true; 
bool relay_state = true; 
bool ssid_n_pass_isset = false; 
bool do_loop = true; 
byte run_mode = NORMAL; 
 
char wifi_ssid[60]; 
char wifi_pass[60]; 
char client_access_token[100]; 
String client_ssid, client_token, client_key; 
 
String error_msg; 
bool is_login = false; 
 
AsyncWebServer server(80); 
 
void callback(char* topic, byte* payload, unsigned int length) { 
  String incoming = ""; 
  for (int i = 0; i < length; ++i) { 
    incoming += String((char) payload[i]); 
  } 
  if (incoming == "on") trigger_relay(true); 
  if (incoming == "off") trigger_relay(false); 
 
} 
 
WiFiClient clnt; 
PubSubClient pubsubclient(clnt); 
 
long lastReconnectAttempt = 0; 
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boolean reconnect() { 
  randomSeed(analogRead(31)); 
  String char_r = 
"abcdefghijklmnopqrstuvwxyz0123456789ABCDEFGHIJKLMNOPQRSTUVWXYZ"; 
  String cid = ""; 
  for (int i = 0; i < 60; ++i) { 
    cid += cid[random(0, 61)]; 
  } 
  if (pubsubclient.connect(cid.c_str())) { 
    String subs = String(client_access_token) + devid; 
    pubsubclient.subscribe(subs.c_str()); 
  } 
  return pubsubclient.connected(); 
} 
 
void trigger_relay(bool state) { 
  if (state == true) { 
    pinMode(RELAY_PIN, OUTPUT); 
    digitalWrite(RELAY_PIN, LOW); 
  } 
  else { 
    pinMode(RELAY_PIN, INPUT); 
  } 
} 
 
bool readFile(fs::FS &fs, const char * path, char *vrb) { 
  File file = fs.open(path); 
  if (!file || file.isDirectory()) { 
    return 0; 
  } 
  String text = ""; 
 
  while (file.available()) { 
    char c = file.read(); 
    if (c != '\n' || c != '\r') { 
      text += String(c); 
    } 
  } 
  if (text == "") { 
    return 0; 
  } 
  if (strcpy(vrb, text.c_str())) 
    return 1; 
  else 
    return 0; 
} 
 
bool writeFile(fs::FS & fs, const char * path, const char * 
message) { 
  File file = fs.open(path, FILE_WRITE); 
  if (!file) 
    return 0; 
  if (file.print(message)) 
    return 1; 
  else 
    return 0; 
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} 
String processor(const String& var) { 
  if (var == "ERR_LOGIN") return error_msg; 
  if (var == "SSID") return client_ssid; 
  if (var == "KEY") return client_key; 
  if (var == "TOKEN") return client_token; 
  if (var == "DEVID") return devid; 
  return String(); 
} 
void handle_set() { 
  IPAddress ip(192, 168, 10, 1); 
  IPAddress netmask(255, 255, 255, 0); 
 
  WiFi.mode(WIFI_AP); 
  WiFi.softAP("SM IoT Dev", "12345678"); 
  delay(1000); 
  WiFi.softAPConfig(ip, ip, netmask); 
  server.on("/", HTTP_GET, [](AsyncWebServerRequest * request) { 
    if (!is_login) request->redirect("/login"); 
    request->send(SPIFFS, "/index.html"); 
  }); 
  server.on("/login", HTTP_GET, [](AsyncWebServerRequest * 
request) { 
    request->send(SPIFFS, "/login.html", String(), false, 
processor); 
  }); 
  server.on("/style.css", HTTP_GET, [](AsyncWebServerRequest * 
request) { 
    request->send(SPIFFS, "/style.css", "text/css"); 
  }); 
  server.on("/send", HTTP_GET, [](AsyncWebServerRequest * request) 
{ 
    if (request->getParam(0)->value() == "" && request-
>getParam(1)->value() == "") { 
      error_msg = "<div class='err'>Empty Login, Try 
Again!</div><br />"; 
      request->redirect("/login"); 
    } 
    else if (request->getParam(0)->value() != "admin" || request-
>getParam(1)->value() != "admin") { 
      error_msg = "<div class='err'>Invalid Login, Try 
Again!</div><br />"; 
      request->redirect("/login"); 
    } 
    else { 
      is_login = 1; 
      error_msg = ""; 
      request->redirect("/"); 
    } 
  }); 
  server.on("/setnetwork", HTTP_GET, [](AsyncWebServerRequest * 
request) { 
    client_ssid = request->getParam(0)->value(); 
    client_key = request->getParam(1)->value(); 
    request->redirect("/token"); 
  }); 



87 

  server.on("/token", HTTP_GET, [](AsyncWebServerRequest * 
request) { 
    request->send(SPIFFS, "/cid.html"); 
  }); 
  server.on("/settoken", HTTP_GET, [](AsyncWebServerRequest * 
request) { 
    client_token = request->getParam(0)->value(); 
    request->redirect("/confirm"); 
  }); 
  server.on("/confirm", HTTP_GET, [](AsyncWebServerRequest * 
request) { 
    request->send(SPIFFS, "/confirm.html", String(), false, 
processor); 
  }); 
  server.on("/finish", HTTP_GET, [](AsyncWebServerRequest * 
request) { 
    String ssid_pass = client_ssid + "," + client_key; 
    if (writeFile(SPIFFS, "/ssid_n_pass.txt", ssid_pass.c_str()) & 
writeFile(SPIFFS, "/token.txt", client_token.c_str())) { 
      request->send(SPIFFS, "/success.html"); 
    } 
    else { 
      request->send(SPIFFS, "/failed.html"); 
    } 
  }); 
  server.begin(); 
} 
 
void setup() { 
  pinMode(SW_PIN, INPUT_PULLUP); 
  pinMode(RELAY_PIN, OUTPUT); 
  delay(2000); 
  digitalWrite(RELAY_PIN, LOW); 
  if (!SPIFFS.begin()) { 
    return; 
  } 
 
  char ssid_n_pass[256]; 
  ssid_n_pass_isset = readFile(SPIFFS, "/ssid_n_pass.txt", 
ssid_n_pass); 
  if (ssid_n_pass_isset) { 
    int rub = readFile(SPIFFS, "/token.txt", client_access_token); 
    char * ssid = strtok(ssid_n_pass, ","); 
    char * pass = strtok(NULL, ","); 
    strcpy(wifi_ssid, ssid); 
    strcpy(wifi_pass, pass); 
    WiFi.mode(WIFI_STA); 
    WiFi.begin((const char *) wifi_ssid, (const char *) 
wifi_pass); 
    delay(2000); 
    pubsubclient.setServer("broker.hivemq.com", 1883); 
    pubsubclient.setCallback(callback); 
    lastReconnectAttempt = 0; 
  } 
 
} 
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void loop() { 
  if (do_loop) { 
    pubsubclient.loop(); 
  } 
  sw_state = digitalRead(SW_PIN); 
  if (!sw_state & last_sw_state) { 
    run_mode = SETDEV; 
    trigger_relay(false); 
    delay(2000); 
    handle_set(); 
  } 
  else if (sw_state & !last_sw_state ) { 
    run_mode = NORMAL; 
    ESP.restart(); 
  } 
  if (run_mode == NORMAL) { 
    if ((u32)(millis() - prev) >= period + 2000) { 
      prev = millis(); 
      if (ssid_n_pass_isset) { 
        if (WiFi.status() != WL_CONNECTED) { 
          WiFi.begin((const char *) wifi_ssid, (const char *) 
wifi_pass); 
        } 
        else { 
          if (!pubsubclient.connected()) { 
            long now = millis(); 
            if (now - lastReconnectAttempt > 5000) { 
              lastReconnectAttempt = now; 
              if (reconnect()) { 
                do_loop = true; 
                lastReconnectAttempt = 0; 
              } 
              else { 
                do_loop = false; 
              } 
            } 
          } 
        } 
      } 
    } 
  } 
  if (run_mode == SETDEV) {} 
  last_sw_state = sw_state; 
} 
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LAMPIRAN 4 

Kode Program Python Kamera IoT di VSCode IDE 

from multiprocessing import Process, Queue, Pipe 
import cv2 
import time 
import random 
import colorsys 
import numpy as np 
import tensorflow as tf 
from yolov3.configs import * 
from yolov3.yolov4 import * 
from tensorflow.python.saved_model import tag_constants 
import datetime 
 
# from textwrap import dedent 
# from lxml import etree 
# import glob 
# import os 
 
import RPi.GPIO as GPIO 
from time import sleep 
import paho.mqtt.client as mqtt 
 
MQTT_SERVER = "broker.hivemq.com" 
GLOB_ID = "smproj009" 
DEV_ID = "smc-0002" 
MQTT_ID = GLOB_ID + "/" + DEV_ID + "/pub" 
MQTT_PORT = 1883 
LDR_PIN = 16 
IR_PIN = 13 
 
GPIO.setwarnings(False) 
GPIO.setmode(GPIO.BOARD) 
GPIO.setup(LDR_PIN, GPIO.IN) 
GPIO.setup(IR_PIN, GPIO.OUT) 
 
def on_connect(client, userdata, flags, rc): 
    print("Start Connection ! ") 
     
def on_disconnect(client, userdata, rc): 
    print("Disconnected! ") 
 
def load_yolo_weights(model, weights_file): 
    tf.keras.backend.clear_session() # used to reset layer names 
    # load Darknet original weights to TensorFlow model 
    if YOLO_TYPE == "yolov3": 
        range1 = 75 if not TRAIN_YOLO_TINY else 13 
        range2 = [58, 66, 74] if not TRAIN_YOLO_TINY else [9, 12] 
    if YOLO_TYPE == "yolov4": 
        range1 = 110 if not TRAIN_YOLO_TINY else 21 
        range2 = [93, 101, 109] if not TRAIN_YOLO_TINY else [17, 
20] 
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    with open(weights_file, 'rb') as wf: 
        major, minor, revision, seen, _ = np.fromfile(wf, 
dtype=np.int32, count=5) 
 
        j = 0 
        for i in range(range1): 
            if i > 0: 
                conv_layer_name = 'conv2d_%d' %i 
            else: 
                conv_layer_name = 'conv2d' 
                 
            if j > 0: 
                bn_layer_name = 'batch_normalization_%d' %j 
            else: 
                bn_layer_name = 'batch_normalization' 
             
            conv_layer = model.get_layer(conv_layer_name) 
            filters = conv_layer.filters 
            k_size = conv_layer.kernel_size[0] 
            in_dim = conv_layer.input_shape[-1] 
 
            if i not in range2: 
                # darknet weights: [alfa, beta, gamma, mean, 
variance] 
                bn_weights = np.fromfile(wf, dtype=np.float32, 
count=4 * filters) 
                # tf weights: [gamma, beta, mean, variance] 
                bn_weights = bn_weights.reshape((4, filters))[[1, 
0, 2, 3]] 
                bn_layer = model.get_layer(bn_layer_name) 
                j += 1 
            else: 
                conv_bias = np.fromfile(wf, dtype=np.float32, 
count=filters) 
 
            # darknet shape (out_dim, in_dim, height, width) 
            conv_shape = (filters, in_dim, k_size, k_size) 
            conv_weights = np.fromfile(wf, dtype=np.float32, 
count=np.product(conv_shape)) 
            # tf shape (height, width, in_dim, out_dim) 
            conv_weights = 
conv_weights.reshape(conv_shape).transpose([2, 3, 1, 0]) 
 
            if i not in range2: 
                conv_layer.set_weights([conv_weights]) 
                bn_layer.set_weights(bn_weights) 
            else: 
                conv_layer.set_weights([conv_weights, conv_bias]) 
 
        assert len(wf.read()) == 0, 'failed to read all data' 
 
def Load_Yolo_model(): 
    gpus = tf.config.experimental.list_physical_devices('GPU') 
    if len(gpus) > 0: 
        print(f'GPUs {gpus}') 
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        try: tf.config.experimental.set_memory_growth(gpus[0], 
True) 
        except RuntimeError: pass 
         
    if YOLO_FRAMEWORK == "tf": # TensorFlow detection 
        if YOLO_TYPE == "yolov4": 
            Darknet_weights = YOLO_V4_TINY_WEIGHTS if 
TRAIN_YOLO_TINY else YOLO_V4_WEIGHTS 
        if YOLO_TYPE == "yolov3": 
            Darknet_weights = YOLO_V3_TINY_WEIGHTS if 
TRAIN_YOLO_TINY else YOLO_V3_WEIGHTS 
             
        if YOLO_CUSTOM_WEIGHTS == False: 
            print("Loading Darknet_weights from:", 
Darknet_weights) 
            yolo = Create_Yolo(input_size=YOLO_INPUT_SIZE, 
CLASSES=YOLO_COCO_CLASSES) 
            load_yolo_weights(yolo, Darknet_weights) # use Darknet 
weights 
        else: 
            checkpoint = f"./checkpoints/{TRAIN_MODEL_NAME}" 
            if TRAIN_YOLO_TINY: 
                checkpoint += "_Tiny" 
            print("Loading custom weights from:", checkpoint) 
            yolo = Create_Yolo(input_size=YOLO_INPUT_SIZE, 
CLASSES=TRAIN_CLASSES) 
            yolo.load_weights(checkpoint)  # use custom weights 
         
    elif YOLO_FRAMEWORK == "trt": # TensorRT detection 
        saved_model_loaded = 
tf.saved_model.load(YOLO_CUSTOM_WEIGHTS, 
tags=[tag_constants.SERVING]) 
        signature_keys = 
list(saved_model_loaded.signatures.keys()) 
        yolo = saved_model_loaded.signatures['serving_default'] 
 
    return yolo 
 
def image_preprocess(image, target_size, gt_boxes=None): 
    ih, iw    = target_size 
    h,  w, _  = image.shape 
 
    scale = min(iw/w, ih/h) 
    nw, nh  = int(scale * w), int(scale * h) 
    image_resized = cv2.resize(image, (nw, nh)) 
 
    image_paded = np.full(shape=[ih, iw, 3], fill_value=128.0) 
    dw, dh = (iw - nw) // 2, (ih-nh) // 2 
    image_paded[dh:nh+dh, dw:nw+dw, :] = image_resized 
    image_paded = image_paded / 255. 
 
    if gt_boxes is None: 
        return image_paded 
 
    else: 
        gt_boxes[:, [0, 2]] = gt_boxes[:, [0, 2]] * scale + dw 
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        gt_boxes[:, [1, 3]] = gt_boxes[:, [1, 3]] * scale + dh 
        return image_paded, gt_boxes 
 
 
def draw_bbox(image, bboxes, CLASSES=YOLO_COCO_CLASSES, 
show_label=True, show_confidence = True, Text_colors=(255,255,0), 
rectangle_colors='', tracking=False):    
    NUM_CLASS = read_class_names(CLASSES) 
    num_classes = len(NUM_CLASS) 
    image_h, image_w, _ = image.shape 
    hsv_tuples = [(1.0 * x / num_classes, 1., 1.) for x in 
range(num_classes)] 
    #print("hsv_tuples", hsv_tuples) 
    colors = list(map(lambda x: colorsys.hsv_to_rgb(*x), 
hsv_tuples)) 
    colors = list(map(lambda x: (int(x[0] * 255), int(x[1] * 255), 
int(x[2] * 255)), colors)) 
 
    random.seed(0) 
    random.shuffle(colors) 
    random.seed(None) 
 
    for i, bbox in enumerate(bboxes): 
        coor = np.array(bbox[:4], dtype=np.int32) 
        score = bbox[4] 
        class_ind = int(bbox[5]) 
        bbox_color = rectangle_colors if rectangle_colors != '' 
else colors[class_ind] 
        bbox_thick = int(0.6 * (image_h + image_w) / 1000) 
        if bbox_thick < 1: bbox_thick = 1 
        fontScale = 0.75 * bbox_thick 
        (x1, y1), (x2, y2) = (coor[0], coor[1]), (coor[2], 
coor[3]) 
 
        # put object rectangle 
        cv2.rectangle(image, (x1, y1), (x2, y2), bbox_color, 
bbox_thick*2) 
 
        if show_label: 
            # get text label 
            score_str = " {:.2f}".format(score) if show_confidence 
else "" 
 
            if tracking: score_str = " "+str(score) 
 
            try: 
                label = "{}".format(NUM_CLASS[class_ind]) + 
score_str 
            except KeyError: 
                print("You received KeyError, this might be that 
you are trying to use yolo original weights") 
                print("while using custom classes, if using custom 
model in configs.py set YOLO_CUSTOM_WEIGHTS = True") 
 
            # get text size 
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            (text_width, text_height), baseline = 
cv2.getTextSize(label, cv2.FONT_HERSHEY_COMPLEX_SMALL, 
                                                                  
fontScale, thickness=bbox_thick) 
            # put filled text rectangle 
            cv2.rectangle(image, (x1, y1), (x1 + text_width, y1 - 
text_height - baseline), bbox_color, thickness=cv2.FILLED) 
 
            # put text above rectangle 
            cv2.putText(image, label, (x1, y1-4), 
cv2.FONT_HERSHEY_COMPLEX_SMALL, 
                        fontScale, Text_colors, bbox_thick, 
lineType=cv2.LINE_AA) 
 
    return image 
 
 
def bboxes_iou(boxes1, boxes2): 
    boxes1 = np.array(boxes1) 
    boxes2 = np.array(boxes2) 
 
    boxes1_area = (boxes1[..., 2] - boxes1[..., 0]) * (boxes1[..., 
3] - boxes1[..., 1]) 
    boxes2_area = (boxes2[..., 2] - boxes2[..., 0]) * (boxes2[..., 
3] - boxes2[..., 1]) 
 
    left_up       = np.maximum(boxes1[..., :2], boxes2[..., :2]) 
    right_down    = np.minimum(boxes1[..., 2:], boxes2[..., 2:]) 
 
    inter_section = np.maximum(right_down - left_up, 0.0) 
    inter_area    = inter_section[..., 0] * inter_section[..., 1] 
    union_area    = boxes1_area + boxes2_area - inter_area 
    ious          = np.maximum(1.0 * inter_area / union_area, 
np.finfo(np.float32).eps) 
 
    return ious 
 
 
def nms(bboxes, iou_threshold, sigma=0.3, method='nms'): 
    """ 
    :param bboxes: (xmin, ymin, xmax, ymax, score, class) 
 
    Note: soft-nms, https://arxiv.org/pdf/1704.04503.pdf 
          https://github.com/bharatsingh430/soft-nms 
    """ 
    classes_in_img = list(set(bboxes[:, 5])) 
    best_bboxes = [] 
 
    for cls in classes_in_img: 
        cls_mask = (bboxes[:, 5] == cls) 
        cls_bboxes = bboxes[cls_mask] 
        # Process 1: Determine whether the number of bounding 
boxes is greater than 0  
        while len(cls_bboxes) > 0: 
            # Process 2: Select the bounding box with the highest 
score according to socre order A 
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            max_ind = np.argmax(cls_bboxes[:, 4]) 
            best_bbox = cls_bboxes[max_ind] 
            best_bboxes.append(best_bbox) 
            cls_bboxes = np.concatenate([cls_bboxes[: max_ind], 
cls_bboxes[max_ind + 1:]]) 
            # Process 3: Calculate this bounding box A and 
            # Remain all iou of the bounding box and remove those 
bounding boxes whose iou value is higher than the threshold  
            iou = bboxes_iou(best_bbox[np.newaxis, :4], 
cls_bboxes[:, :4]) 
            weight = np.ones((len(iou),), dtype=np.float32) 
 
            assert method in ['nms', 'soft-nms'] 
 
            if method == 'nms': 
                iou_mask = iou > iou_threshold 
                weight[iou_mask] = 0.0 
 
            if method == 'soft-nms': 
                weight = np.exp(-(1.0 * iou ** 2 / sigma)) 
 
            cls_bboxes[:, 4] = cls_bboxes[:, 4] * weight 
            score_mask = cls_bboxes[:, 4] > 0. 
            cls_bboxes = cls_bboxes[score_mask] 
 
    return best_bboxes 
 
 
def postprocess_boxes(pred_bbox, original_image, input_size, 
score_threshold): 
    valid_scale=[0, np.inf] 
    pred_bbox = np.array(pred_bbox) 
 
    pred_xywh = pred_bbox[:, 0:4] 
    pred_conf = pred_bbox[:, 4] 
    pred_prob = pred_bbox[:, 5:] 
 
    # 1. (x, y, w, h) --> (xmin, ymin, xmax, ymax) 
    pred_coor = np.concatenate([pred_xywh[:, :2] - pred_xywh[:, 
2:] * 0.5, 
                                pred_xywh[:, :2] + pred_xywh[:, 
2:] * 0.5], axis=-1) 
    # 2. (xmin, ymin, xmax, ymax) -> (xmin_org, ymin_org, 
xmax_org, ymax_org) 
    org_h, org_w = original_image.shape[:2] 
    resize_ratio = min(input_size / org_w, input_size / org_h) 
 
    dw = (input_size - resize_ratio * org_w) / 2 
    dh = (input_size - resize_ratio * org_h) / 2 
 
    pred_coor[:, 0::2] = 1.0 * (pred_coor[:, 0::2] - dw) / 
resize_ratio 
    pred_coor[:, 1::2] = 1.0 * (pred_coor[:, 1::2] - dh) / 
resize_ratio 
 
    # 3. clip some boxes those are out of range 
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    pred_coor = np.concatenate([np.maximum(pred_coor[:, :2], [0, 
0]), 
                                np.minimum(pred_coor[:, 2:], 
[org_w - 1, org_h - 1])], axis=-1) 
    invalid_mask = np.logical_or((pred_coor[:, 0] > pred_coor[:, 
2]), (pred_coor[:, 1] > pred_coor[:, 3])) 
    pred_coor[invalid_mask] = 0 
 
    # 4. discard some invalid boxes 
    bboxes_scale = np.sqrt(np.multiply.reduce(pred_coor[:, 2:4] - 
pred_coor[:, 0:2], axis=-1)) 
    scale_mask = np.logical_and((valid_scale[0] < bboxes_scale), 
(bboxes_scale < valid_scale[1])) 
 
    # 5. discard boxes with low scores 
    classes = np.argmax(pred_prob, axis=-1) 
    scores = pred_conf * pred_prob[np.arange(len(pred_coor)), 
classes] 
    score_mask = scores > score_threshold 
    mask = np.logical_and(scale_mask, score_mask) 
    coors, scores, classes = pred_coor[mask], scores[mask], 
classes[mask] 
 
    return np.concatenate([coors, scores[:, np.newaxis], 
classes[:, np.newaxis]], axis=-1) 
 
 
def detect_image(Yolo, image_path, output_path, input_size=416, 
show=False, CLASSES=YOLO_COCO_CLASSES, score_threshold=0.3, 
iou_threshold=0.45, rectangle_colors=''): 
    original_image      = cv2.imread(image_path) 
    original_image      = cv2.cvtColor(original_image, 
cv2.COLOR_BGR2RGB) 
    original_image      = cv2.cvtColor(original_image, 
cv2.COLOR_BGR2RGB) 
 
    image_data = image_preprocess(np.copy(original_image), 
[input_size, input_size]) 
    image_data = image_data[np.newaxis, ...].astype(np.float32) 
 
    if YOLO_FRAMEWORK == "tf": 
        pred_bbox = Yolo.predict(image_data) 
    elif YOLO_FRAMEWORK == "trt": 
        batched_input = tf.constant(image_data) 
        result = Yolo(batched_input) 
        pred_bbox = [] 
        for key, value in result.items(): 
            value = value.numpy() 
            pred_bbox.append(value) 
         
    pred_bbox = [tf.reshape(x, (-1, tf.shape(x)[-1])) for x in 
pred_bbox] 
    pred_bbox = tf.concat(pred_bbox, axis=0) 
     
    bboxes = postprocess_boxes(pred_bbox, original_image, 
input_size, score_threshold) 
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    bboxes = nms(bboxes, iou_threshold, method='nms') 
 
    image = draw_bbox(original_image, bboxes, CLASSES=CLASSES, 
rectangle_colors=rectangle_colors) 
    # CreateXMLfile("XML_Detections", str(int(time.time())), 
original_image, bboxes, read_class_names(CLASSES)) 
 
    if output_path != '': cv2.imwrite(output_path, image) 
    if show: 
        # Show the image 
        cv2.imshow("predicted image", image) 
        # Load and hold the image 
        cv2.waitKey(0) 
        # To close the window after the required kill value was 
provided 
        cv2.destroyAllWindows() 
         
    return image 
 
def Predict_bbox_mp(Frames_data, Predicted_data, 
Processing_times): 
    gpus = tf.config.experimental.list_physical_devices('GPU') 
    if len(gpus) > 0: 
        try: tf.config.experimental.set_memory_growth(gpus[0], 
True) 
        except RuntimeError: print("RuntimeError in 
tf.config.experimental.list_physical_devices('GPU')") 
    Yolo = Load_Yolo_model() 
    times = [] 
    while True: 
        if Frames_data.qsize()>0: 
            image_data = Frames_data.get() 
            t1 = time.time() 
            Processing_times.put(time.time()) 
             
            if YOLO_FRAMEWORK == "tf": 
                pred_bbox = Yolo.predict(image_data) 
            elif YOLO_FRAMEWORK == "trt": 
                batched_input = tf.constant(image_data) 
                result = Yolo(batched_input) 
                pred_bbox = [] 
                for key, value in result.items(): 
                    value = value.numpy() 
                    pred_bbox.append(value) 
 
            pred_bbox = [tf.reshape(x, (-1, tf.shape(x)[-1])) for 
x in pred_bbox] 
            pred_bbox = tf.concat(pred_bbox, axis=0) 
             
            Predicted_data.put(pred_bbox) 
 
 
def postprocess_mp(Predicted_data, original_frames, 
Processed_frames, Processing_times, input_size, CLASSES, 
score_threshold, iou_threshold, rectangle_colors, realtime): 
    times = [] 
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    while True: 
        if Predicted_data.qsize()>0: 
            pred_bbox = Predicted_data.get() 
            if realtime: 
                while original_frames.qsize() > 1: 
                    original_image = original_frames.get() 
            else: 
                original_image = original_frames.get() 
             
            bboxes = postprocess_boxes(pred_bbox, original_image, 
input_size, score_threshold) 
            bboxes = nms(bboxes, iou_threshold, method='nms') 
            image = draw_bbox(original_image, bboxes, 
CLASSES=CLASSES, rectangle_colors=rectangle_colors) 
            times.append(time.time()-Processing_times.get()) 
            times = times[-20:] 
             
            ms = sum(times)/len(times)*1000 
            fps = 1000 / ms 
            image = cv2.putText(image, "Time: 
{:.1f}FPS".format(fps), (0, 30), cv2.FONT_HERSHEY_COMPLEX_SMALL, 
1, (0, 0, 255), 2) 
            #print("Time: {:.2f}ms, Final FPS: {:.1f}".format(ms, 
fps)) 
             
            Processed_frames.put(image) 
 
def Show_Image_mp(Processed_frames, show, Final_frames): 
    while True: 
        if Processed_frames.qsize()>0: 
            image = Processed_frames.get() 
            Final_frames.put(image) 
            if show: 
                cv2.imshow('output', image) 
                if cv2.waitKey(25) & 0xFF == ord("q"): 
                    cv2.destroyAllWindows() 
                    break 
 
# detect from webcam 
def detect_video_realtime_mp(video_path, output_path, 
input_size=416, show=False, CLASSES=YOLO_COCO_CLASSES, 
score_threshold=0.3, iou_threshold=0.45, rectangle_colors='', 
realtime=False): 
    if realtime: 
        vid = cv2.VideoCapture(0) 
    else: 
        vid = cv2.VideoCapture(video_path) 
 
    # by default VideoCapture returns float instead of int 
    width = int(vid.get(cv2.CAP_PROP_FRAME_WIDTH)) 
    height = int(vid.get(cv2.CAP_PROP_FRAME_HEIGHT)) 
    fps = int(vid.get(cv2.CAP_PROP_FPS)) 
    codec = cv2.VideoWriter_fourcc(*'XVID') 
    out = cv2.VideoWriter(output_path, codec, fps, (width, 
height)) # output_path must be .mp4 
    no_of_frames = int(vid.get(cv2.CAP_PROP_FRAME_COUNT)) 
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    original_frames = Queue() 
    Frames_data = Queue() 
    Predicted_data = Queue() 
    Processed_frames = Queue() 
    Processing_times = Queue() 
    Final_frames = Queue() 
     
    p1 = Process(target=Predict_bbox_mp, args=(Frames_data, 
Predicted_data, Processing_times)) 
    p2 = Process(target=postprocess_mp, args=(Predicted_data, 
original_frames, Processed_frames, Processing_times, input_size, 
CLASSES, score_threshold, iou_threshold, rectangle_colors, 
realtime)) 
    p3 = Process(target=Show_Image_mp, args=(Processed_frames, 
show, Final_frames)) 
    p1.start() 
    p2.start() 
    p3.start() 
         
    while True: 
        ret, img = vid.read() 
        if not ret: 
            break 
 
        original_image = cv2.cvtColor(img, cv2.COLOR_BGR2RGB) 
        original_image = cv2.cvtColor(original_image, 
cv2.COLOR_BGR2RGB) 
        original_frames.put(original_image) 
 
        image_data = image_preprocess(np.copy(original_image), 
[input_size, input_size]) 
        image_data = image_data[np.newaxis, 
...].astype(np.float32) 
        Frames_data.put(image_data) 
         
    while True: 
        if original_frames.qsize() == 0 and Frames_data.qsize() == 
0 and Predicted_data.qsize() == 0  and Processed_frames.qsize() == 
0  and Processing_times.qsize() == 0 and Final_frames.qsize() == 
0: 
            p1.terminate() 
            p2.terminate() 
            p3.terminate() 
            break 
        elif Final_frames.qsize()>0: 
            image = Final_frames.get() 
            if output_path != '': out.write(image) 
 
    cv2.destroyAllWindows() 
 
def detect_video(Yolo, video_path, output_path, input_size=416, 
show=False, CLASSES=YOLO_COCO_CLASSES, score_threshold=0.3, 
iou_threshold=0.45, rectangle_colors=''): 
    times, times_2 = [], [] 
    vid = cv2.VideoCapture(video_path) 



99 

 
    # by default VideoCapture returns float instead of int 
    width = int(vid.get(cv2.CAP_PROP_FRAME_WIDTH)) 
    height = int(vid.get(cv2.CAP_PROP_FRAME_HEIGHT)) 
    fps = int(vid.get(cv2.CAP_PROP_FPS)) 
    codec = cv2.VideoWriter_fourcc(*'XVID') 
    out = cv2.VideoWriter(output_path, codec, fps, (width, 
height)) # output_path must be .mp4 
 
    while True: 
        _, img = vid.read() 
 
        try: 
            original_image = cv2.cvtColor(img, cv2.COLOR_BGR2RGB) 
            original_image = cv2.cvtColor(original_image, 
cv2.COLOR_BGR2RGB) 
        except: 
            break 
 
        image_data = image_preprocess(np.copy(original_image), 
[input_size, input_size]) 
        image_data = image_data[np.newaxis, 
...].astype(np.float32) 
 
        t1 = time.time() 
        if YOLO_FRAMEWORK == "tf": 
            pred_bbox = Yolo.predict(image_data) 
        elif YOLO_FRAMEWORK == "trt": 
            batched_input = tf.constant(image_data) 
            result = Yolo(batched_input) 
            pred_bbox = [] 
            for key, value in result.items(): 
                value = value.numpy() 
                pred_bbox.append(value) 
         
        t2 = time.time() 
         
        pred_bbox = [tf.reshape(x, (-1, tf.shape(x)[-1])) for x in 
pred_bbox] 
        pred_bbox = tf.concat(pred_bbox, axis=0) 
 
        bboxes = postprocess_boxes(pred_bbox, original_image, 
input_size, score_threshold) 
        bboxes = nms(bboxes, iou_threshold, method='nms') 
         
        image = draw_bbox(original_image, bboxes, CLASSES=CLASSES, 
rectangle_colors=rectangle_colors) 
 
        t3 = time.time() 
        times.append(t2-t1) 
        times_2.append(t3-t1) 
         
        times = times[-20:] 
        times_2 = times_2[-20:] 
 
        ms = sum(times)/len(times)*1000 
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        fps = 1000 / ms 
        fps2 = 1000 / (sum(times_2)/len(times_2)*1000) 
         
        image = cv2.putText(image, "Time: {:.1f}FPS".format(fps), 
(0, 30), cv2.FONT_HERSHEY_COMPLEX_SMALL, 1, (0, 0, 255), 2) 
        # CreateXMLfile("XML_Detections", str(int(time.time())), 
original_image, bboxes, read_class_names(CLASSES)) 
         
        print("Time: {:.2f}ms, Detection FPS: {:.1f}, total FPS: 
{:.1f}".format(ms, fps, fps2)) 
        if output_path != '': out.write(image) 
        if show: 
            cv2.imshow('output', image) 
            if cv2.waitKey(25) & 0xFF == ord("q"): 
                cv2.destroyAllWindows() 
                break 
 
    cv2.destroyAllWindows() 
 
# detect from webcam 
def detect_realtime(Yolo, output_path, input_size=416, show=False, 
CLASSES=YOLO_COCO_CLASSES, score_threshold=0.3, 
iou_threshold=0.45, rectangle_colors=''): 
    times = [] 
    vid = cv2.VideoCapture(0) 
    last_counter = 0 
    isIrOn = False 
    datetime_now = datetime.datetime.now() 
    datetime_count = 0 
    minutes = 0 
    seconds = 0 
    # by default VideoCapture returns float instead of int 
    #width = int(vid.get(cv2.CAP_PROP_FRAME_WIDTH)) 
    #height = int(vid.get(cv2.CAP_PROP_FRAME_HEIGHT)) 
    #fps = int(vid.get(cv2.CAP_PROP_FPS)) 
    #codec = cv2.VideoWriter_fourcc(*'XVID') 
    #out = cv2.VideoWriter(output_path, codec, fps, (width, 
height)) # output_path must be .mp4 
     
    client = mqtt.Client() 
    client.on_connect = on_connect 
    client.on_disconnect = on_disconnect 
    client.connect(MQTT_SERVER, MQTT_PORT, 60) 
    mqtt_buff = "" 
 
    while True: 
        ldr = GPIO.input(LDR_PIN) 
        if ldr == 1: 
            GPIO.output(IR_PIN, GPIO.HIGH) 
        else: 
            GPIO.output(IR_PIN, GPIO.LOW) 
         
        _, frame = vid.read() 
        hsv = cv2.cvtColor(frame, cv2.COLOR_BGR2HSV) 
        h,s,v = cv2.split(hsv) 
        total_v = 0 
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        len_v = len(v) 
        index = 0 
        for _ in range(len_v): 
            total_v = total_v + int(v[index][index]) 
            index = index + 1 
        f_total = total_v / len_v 
        f_total = f_total / 255.0 
        f_total = round(f_total, 2) 
        if ldr == 0: 
            data = str(f_total) 
        else: 
            data = "0.00" 
         
        # print(f'Intensitas Cahaya : {data}') 
        if f_total <= 0.2 and isIrOn == False: 
            GPIO.output(13, GPIO.LOW) 
            isIrOn = True 
            datetime_now = datetime.datetime.now() 
         
        if f_total > 0.1 and isIrOn == False: 
            GPIO.output(13, GPIO.HIGH) 
        if isIrOn == True: 
            datetime_real_now = datetime.datetime.now() 
            datetime_count = (datetime_real_now - datetime_now) 
            seconds = datetime_count.total_seconds() 
            minutes = seconds/60 
            minutes = round(minutes, 2) 
         
        print(f'Selisih waktu dalam menit : {minutes}') 
         
        if minutes >= 1: 
                isIrOn = False 
         
        try: 
            original_frame = cv2.cvtColor(frame, 
cv2.COLOR_BGR2RGB) 
            original_frame = cv2.cvtColor(original_frame, 
cv2.COLOR_BGR2RGB) 
        except: 
            break 
        image_data = image_preprocess(np.copy(original_frame), 
[input_size, input_size]) 
        image_data = image_data[np.newaxis, 
...].astype(np.float32) 
 
        t1 = time.time() 
        if YOLO_FRAMEWORK == "tf": 
            pred_bbox = Yolo.predict(image_data) 
        elif YOLO_FRAMEWORK == "trt": 
            batched_input = tf.constant(image_data) 
            result = Yolo(batched_input) 
            pred_bbox = [] 
            for key, value in result.items(): 
                value = value.numpy() 
                pred_bbox.append(value) 
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        t2 = time.time() 
         
        pred_bbox = [tf.reshape(x, (-1, tf.shape(x)[-1])) for x in 
pred_bbox] 
        pred_bbox = tf.concat(pred_bbox, axis=0) 
 
        bboxes = postprocess_boxes(pred_bbox, original_frame, 
input_size, score_threshold) 
        bboxes = nms(bboxes, iou_threshold, method='nms') 
         
        times.append(t2-t1) 
        times = times[-20:] 
         
        ms = sum(times)/len(times)*1000 
        fps = 1000 / ms 
         
        print("Time: {:.2f}ms, {:.1f} FPS".format(ms, fps)) 
 
        frame = draw_bbox(original_frame, bboxes, CLASSES=CLASSES, 
rectangle_colors=rectangle_colors) 
        CreateXMLfile("XML_Detections", str(int(time.time())), 
original_frame, bboxes, read_class_names(CLASSES)) 
        personCounter(bboxes, read_class_names(CLASSES)) 
        NUM_CLASS = read_class_names(CLASSES) 
        boxes = [] 
        counter = 0; 
        for bb in bboxes: 
                boxes.append([bb[0].astype(int), 
bb[1].astype(int), bb[2].astype(int), bb[3].astype(int), 
NUM_CLASS[int(bb[5])]]) 
        for Object in boxes: 
            class_name = Object[4] 
            if class_name == 'person': 
                counter = counter + 1 
        if counter == last_counter: 
            print(f'Jumlah orang : {counter}\n') 
        last_counter = counter 
        data = data + "/" + str(counter) 
        data = GLOB_ID + "/" + DEV_ID + "/" + data 
        client.publish(MQTT_ID, data, 0) 
        client.loop(timeout=1.0, max_packets=1) 
         
        # image = cv2.putText(frame, "Time: 
{:.1f}FPS".format(fps), (0, 30), 
        #                  cv2.FONT_HERSHEY_COMPLEX_SMALL, 1, (0, 
0, 255), 2) 
 
        # if output_path != '': out.write(frame) 
        ''' 
        if show: 
            cv2.imshow('output', frame) 
            if cv2.waitKey(25) & 0xFF == ord("q"): 
                cv2.destroyAllWindows() 
                break 
        ''' 
    # cv2.destroyAllWindows() 
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LAMPIRAN 5 

Kode Program Python Antarmuka di VSCode IDE 

from os import lockf 
from django.http import HttpResponse 
from django.shortcuts import redirect, render 
from .decorators import login_required 
from form_handler.models import RegisterVerified 
from .models import Rooms, Devices 
from django.views.decorators.csrf import requires_csrf_token 
import json 
import paho.mqtt.client as mqtt 
import time 
import requests 
from bs4 import BeautifulSoup 
from argon2 import PasswordHasher 
 
@login_required 
def index(req): 
    items = 
RegisterVerified.objects.filter(username=req.session['userlogin_se
ssion']).only("username", "fullname", "token", "email", "address", 
"lat_lon") 
    key = "7a0f140b8501a25a5228fed32b1c34a5" 
    tmp = items[0].lat_lon.split(",") 
    items = items[0] 
    return render(req, "index.html", {'items': items, 'token': 
req.session['userlogin_token'], 'key': key, 'lat':tmp[0], 
'lon':tmp[1]}) 
 
@login_required 
def logout(req): 
    del req.session['userlogin_session'] 
    return redirect('login_page') 
 
@login_required 
def rooms(req, id = None): 
    if id == None: 
        return redirect('dashboard') 
    else: 
        nowrooms = " ".join((id.capitalize()).split("_")) 
        items = 
Devices.objects.filter(username=req.session['userlogin_session'],a
ssign_to=id).only("device_name","device_id", "status") 
        rooms = 
Rooms.objects.filter(username=req.session['userlogin_session']).on
ly("room_name","room_id") 
        sta = 0 
        camera_idx = [] 



104 

        camera_namex = [] 
        camera_statusx = [] 
        camera_link = [] 
        for i in items: 
           if str(i.device_id)[0] == "c": 
               sta = 1 
               camera_idx.append(i.device_id) 
               camera_namex.append(i.device_name) 
               camera_statusx.append(i.status) 
               if str(i.device_id) == "c01": 
                        
camera_link.append("http://3.131.238.81:9990") 
               elif str(i.device_id) == "c02": 
                        
camera_link.append("http://3.131.238.81:9991") 
               elif str(i.device_id) == "c03": 
                        
camera_link.append("http://3.131.238.81:9992") 
 
        content = { 
            'username': req.session['userlogin_session'], 
            'nowrooms': nowrooms, 
            'fullname': 
RegisterVerified.objects.filter(username=req.session['userlogin_se
ssion']).only('fullname')[0].fullname, 
            'payload': items, 
            'rooms': rooms, 
            'camera_id': camera_idx, 
            'camera_name':camera_namex, 
            'camera_status':camera_statusx, 
            'link': camera_link, 
            'camera': sta 
        } 
        return render(req, 'rooms.html', {'content': content}) 
 
@requires_csrf_token 
@login_required 
def add_room(req): 
    if req.method == "POST": 
        room_name = req.POST['room_name'].strip() 
        username = req.POST['username'].strip() 
 
        if room_name == "" or username == "": 
            return HttpResponse('<div class="alert alert-danger 
text-center" role="alert">Field cannot be empty!</div>') 
        elif Rooms.objects.filter(room_name=room_name, 
username=username).exists(): 
            return HttpResponse('<div class="alert alert-danger 
text-center" role="alert">Name already exists, Try another 
one!</div>') 
        else: 
            room_id = room_name.lower() 
            room_id = room_id.split(" ") 
            room_id = "_".join(room_id) 
             
            room = Rooms() 
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            room.username = username 
            room.room_name = room_name 
            room.room_id = room_id 
 
            room.save() 
 
            return HttpResponse('<div class="alert alert-success 
text-center" role="alert">Room added successfully.</div>') 
 
@login_required 
@requires_csrf_token 
def get_room_list(req): 
    if req.method == "POST": 
        items = 
Rooms.objects.filter(username=req.session['userlogin_session']).on
ly("room_name", "room_id") 
        item = [ 
            json.dumps({ 
                'room_name': it.room_name, 
                'room_id': it.room_id 
            }) for it in items 
        ] 
        item = json.dumps(item) 
        return HttpResponse(item) 
    else: 
        return redirect('dashboard') 
@login_required 
@requires_csrf_token 
def get_device_list(req): 
    if req.method == "POST": 
        items = 
Devices.objects.filter(username=req.session['userlogin_session']).
only('device_id') 
        cam = [] 
        plug = [] 
        fitt = [] 
        for i in items: 
            tmp = str(i.device_id) 
            if tmp[0] == 'c': 
                cam.append('1') 
            elif tmp[0] == 'p': 
                plug.append('1') 
            elif tmp[0] == 'f': 
                fitt.append('1') 
        res = str(len(cam))+","+str(len(plug))+","+str(len(fitt)) 
        return HttpResponse(res) 
    else: 
        return redirect('dashboard') 
@requires_csrf_token 
@login_required 
def add_device(req): 
    if req.method == "POST": 
        device_name = req.POST['device_name'].strip() 
        device_id = req.POST['device_id'].strip() 
        username = req.POST['username'].strip() 
        assign_to = req.POST['assign_to'].strip() 
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        if device_name == "" or device_id == "" or username == "" 
or assign_to == "": 
            return HttpResponse('<div class="alert alert-danger 
text-center" role="alert">Field cannot be empty!</div>') 
        elif Devices.objects.filter(device_id=device_id, 
username=username).exists(): 
            return HttpResponse('<div class="alert alert-danger 
text-center" role="alert">\''+ device_id +'\' have been 
registered, Try another one!</div>') 
        elif device_id[0] != 'f' and device_id[0] != 'p' and 
device_id[0] != 'c': 
            return HttpResponse('<div class="alert alert-danger 
text-center" role="alert">Device ID is not recognized, please 
check the device ID.</div>') 
        else: 
 
            try: 
                s = int(device_id[1]) 
            except: 
                return HttpResponse('<div class="alert alert-
danger text-center" role="alert">Device ID is not recognized, 
please check the device ID.</div>') 
            device = Devices() 
            device.username = username 
            device.device_name = device_name 
            device.device_id = device_id 
            device.assign_to = assign_to 
 
            device.save() 
 
            return HttpResponse('<div class="alert alert-success 
text-center" role="alert">\''+ device_id +'\' succefully assign to 
\''+ assign_to +'\' room</div>') 
 
@login_required 
def send_mqtt(req, id, cmd): 
    if(id != "" or cmd != ""): 
        client = mqtt.Client() 
        client.connect("broker.hivemq.com") 
        topic = str(req.session['userlogin_token'])+id 
        client.loop_start() 
        client.publish(topic, cmd) 
        time.sleep(0.4) 
        client.loop_stop() 
    else: 
        return redirect('dashboard') 
@login_required 
@requires_csrf_token 
def update_location(req): 
    if req.method == "POST": 
        url = "https://www.google.com/maps/place/" 
        data = req.POST['change_location'].split(", ") 
        lat_lon2 = ",".join(data) 
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        webpage = 
requests.get(f"https://www.google.com/maps/search/?api=1&query={da
ta[0]},{data[1]}") 
 
        soup = BeautifulSoup(webpage.text, 'html.parser') 
        meta1 = str(soup.find(itemprop="name")['content']) 
        meta2 = str(soup.find(itemprop="image")['content']) 
 
        meta1 = "+".join(meta1.split(" ")) 
 
        ind1 = meta2.index("=")+1 
        ind2 = meta2.index("&") 
        meta2_split = meta2[ind1:ind2].split("%2C") 
        meta2 = ",".join(meta2_split) 
 
        meta1 = meta1.replace('°', '%C2%B0') 
        meta1 = meta1.replace('"', '%22') 
 
        url_send = 
f"{url}{meta1}/@{meta2},17z/data=!3m1!4b1!4m5!3m4!1s0x0:0x0!8m2!3d
-1!4d-1" 
 
        webpage = requests.get(url_send) 
        soup = BeautifulSoup(webpage.text, 'html.parser') 
        meta = soup.find(itemprop="name")['content'] 
        meta = meta.split("·") 
        meta = meta[1].strip() 
        
RegisterVerified.objects.filter(username=req.session['userlogin_se
ssion']).update(address=meta,lat_lon=lat_lon2) 
    return redirect('dashboard') 
@login_required 
@requires_csrf_token 
def change_password(req): 
    if req.method == "POST": 
        old_password = req.POST['old_password'].strip() 
        new_password = req.POST['new_password'].strip() 
        confirm_password = 
req.POST['confirm_new_password'].strip() 
 
        if old_password == "" or new_password == "" or 
confirm_password == "": 
            return HttpResponse('<div class="alert alert-danger 
text-center" role="alert">Field cannot be empty.</div>') 
        items = 
RegisterVerified.objects.filter(username=req.session['userlogin_se
ssion']).only('password') 
        ph = PasswordHasher() 
         
        try: 
            verif = ph.verify(items[0].password, old_password) 
        except: 
            return HttpResponse('<div class="alert alert-danger 
text-center" role="alert">Old Password Invalid</div>') 
        if verif: 
            if new_password == confirm_password: 
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                new_pass = ph.hash(new_password) 
                try: 
                    
RegisterVerified.objects.filter(username=req.session['userlogin_se
ssion']).update(password=new_pass) 
                    return HttpResponse('<div class="alert alert-
success text-center" role="alert">Change password 
successfully</div>') 
                except: 
                    return HttpResponse('<div class="alert alert-
danger text-center" role="alert">Change Password failed. Try 
again!</div>') 
            else: 
                return HttpResponse('<div class="alert alert-
danger text-center" role="alert">New Password is not the same. Try 
again!</div>') 
 
    else: 
        return redirect("dashboard") 
@login_required 
@requires_csrf_token 
def update_name(req): 
    if req.method == "POST": 
        dev_id = req.POST['dev_id'] 
        dev_name = req.POST['dev_name'] 
        if dev_name == "" or dev_id == "": 
            return HttpResponse('<div class="alert alert-danger 
text-center" role="alert">Field is empty!</div>') 
         
        try: 
            
Devices.objects.filter(username=req.session['userlogin_session'],d
evice_id=dev_id).update(device_name=dev_name) 
            return HttpResponse("1") 
        except: 
            return HttpResponse('<div class="alert alert-danger 
text-center" role="alert">Update name failed. Try Again!</div>') 
 
@login_required 
@requires_csrf_token 
def delete_btn(req): 
    if req.method == "POST": 
        dev_id  = req.POST['dev_id'] 
        if dev_id == "": 
            return HttpResponse('<div class="alert alert-danger 
text-center" role="alert">Field is empty!</div>') 
        try: 
            
Devices.objects.filter(username=req.session['userlogin_session'],d
evice_id=dev_id).delete() 
            return HttpResponse("1") 
        except: 
            return HttpResponse('<div class="alert alert-danger 
text-center" role="alert">Delete failed. Try Again!</div>') 
@login_required 
@requires_csrf_token 
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def delete_room(req): 
    if req.method == "POST": 
        room_id = req.POST['room_id'] 
        if room_id == "": 
            return HttpResponse('<div class="text-center text-
dark">Field is empty!</div>') 
        try: 
            
Rooms.objects.filter(username=req.session['userlogin_session'],roo
m_id=room_id).delete() 
            
Devices.objects.filter(username=req.session['userlogin_session'],a
ssign_to=room_id).delete() 
            return HttpResponse("1") 
        except: 
            return HttpResponse('<div class="text-center text-
dark">Delete failed. Try Again</div>') 
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LAMPIRAN 6 

Kode Program HTML Antarmuka di VSCode IDE 

{% load static %} 
<!DOCTYPE html> 
<html lang="en"> 
<head> 
    <meta charset="utf-8" /> 
    <meta name="viewport" content="width=device-width, initial-
scale=1, shrink-to-fit=no" /> 
    <link rel="stylesheet" 
href="https://cdn.jsdelivr.net/npm/bootstrap@4.6.0/dist/css/bootst
rap.min.css" integrity="sha384-
B0vP5xmATw1+K9KRQjQERJvTumQW0nPEzvF6L/Z6nronJ3oUOFUFpCjEUQouq2+l" 
crossorigin="anonymous" /> 
    <link rel="stylesheet" href="https://maxst.icons8.com/vue-
static/landings/line-awesome/line-awesome/1.3.0/css/line-
awesome.min.css" /> 
    <link rel="stylesheet" 
href="https://cdnjs.cloudflare.com/ajax/libs/jquery-
confirm/3.3.4/jquery-confirm.min.css" integrity="sha512-
0V10q+b1Iumz67sVDL8LPFZEEavo6H/nBSyghr7mm9JEQkOAm91HNoZQRvQdjennBb
/oEuW+8oZHVpIKq+d25g==" crossorigin="anonymous" 
referrerpolicy="no-referrer" /> 
    <link rel="stylesheet" type="text/css" href="{% static 
'css/style.css' %}" /> 
    <title>Dashboard</title> 
</head> 
<body class="bg-primary-custom text-white"> 
    <div class="container-fluid"> 
        <div class="row"> 
            <div class="col-lg-9 p-3"> 
                <div class="row"> 
                    <div class="col"> 
                        Select Room :&nbsp;&nbsp;&nbsp; 
                        <select class="custom-select-c1 rounded-
pill border-0" id="room_list_select"> 
                        </select> 
                    </div> 
                </div> 
                <div class="row p-3"> 
                    <div class="col-lg-3"> 
                        <div class="bg-secondary-custom p-3 
rounded-lg"> 
                            <b>Room List :</b> 
                            <div class="overflow-auto" 
style="height: 167px;"> 
                                <ul class="list-group list-c" 
style="margin-top: 10px;" id="room_list_ul"> 
                                </ul> 
                            </div> 
                            <button class="btn btn-secondary w-100 
mt-2" data-toggle="modal" data-target="#addRoom" 
id="addRoomBtn">Add Room</button> 
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                        </div> 
                    </div> 
                    <div class="col-lg-4 bg-secondary-custom 
rounded-lg"> 
                        <div class="row"> 
                            <div class="col text-center p-2"> 
                                <div> 
                                    Connect device(s) with<br /> 
                                    IoT Server 
                                </div> 
                                <button class="btn btn-secondary 
mt-1" data-toggle="modal" data-target="#addDevice" 
id="addDeviceBtn">Add Device</button> 
                            </div> 
                        </div> 
                        <div class="row"> 
                            <div class="col-6"> 
                                <button class="btn btn-secondary 
w-100 rounded-pill btn-sm mb-2">No Camera</button> 
                                <div class="camera bg-secondary 
rounded-lg"> 
                                    <iframe src="" title="YouTube 
video player" frameborder="0" allow="accelerometer; autoplay; 
clipboard-write; encrypted-media; gyroscope; picture-in-picture" 
allowfullscreen> </iframe> 
                                </div> 
                            </div> 
                            <div class="col-6"> 
                                <button class="btn btn-secondary 
w-100 rounded-pill btn-sm mb-2">No Camera</button> 
                                <div class="camera bg-secondary 
rounded-lg"> 
                                    <iframe src="" frameborder="0" 
allow="accelerometer; autoplay; clipboard-write; encrypted-media; 
gyroscope; picture-in-picture" allowfullscreen></iframe> 
                                </div> 
                            </div> 
                        </div> 
                    </div> 
                    <div class="col-lg-5"> 
                        <div class="row mx-1 bg-secondary-custom 
rounded-lg py-3"> 
                            <div class="col"> 
                                <div class="bg-danger position-
relative"> 
                                    <div class="position-absolute 
w-100" style="top: -70px;"> 
                                        <div class="row"> 
                                            <div class="col-lg-2 
text-center font-weight-bold py-2 rounded-left bg-orange-custom d-
block"> 
                                                <a href="#" 
class="text-white d-block">&#9001;</a> 
                                            </div> 
                                            <div class="col-lg-8 
text-center font-weight-bold py-2">No Camera</div> 
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                                            <div class="col-lg-2 
text-center font-weight-bold py-2 rounded-right bg-orange-custom"> 
                                                <a href="#" 
class="text-white d-block">&#9002;</a> 
                                            </div> 
                                        </div> 
                                    </div> 
                                </div> 
                                <iframe 
                                style="height: 230px;" 
                                src="" 
                                title="YouTube video player" 
                                frameborder="0" 
                                allow="accelerometer; autoplay; 
clipboard-write; encrypted-media; gyroscope; picture-in-picture" 
                                allowfullscreen 
                                ></iframe> 
                            </div> 
                        </div> 
                    </div> 
                </div> 
                <div class="row px-3"> 
                    <div class="col mx-3 bg-secondary-custom 
rounded-lg"> 
                        <div class="row p-3"> 
                            <div class="col"><h3>Data 
Chart</h3></div> 
                            <div class="col text-right"> 
                                <select class="custom-select-c1 
rounded-pill border-0" style="max-width: 200px;"> 
                                    <option>-- Select --</option> 
                                    <option 
value="electric_current_consumption">Electric Current 
Consumption</option> 
                                    <option 
value="forecast_electric_current_consumption">Forecast Electric 
Current Consumption</option> 
                                    <option 
value="wind_speed">Wind Speed</option> 
                                    <option 
value="humidity">Humidity</option> 
                                    <option 
value="temperature">Temperature</option> 
                                    <option 
value="intensity_level">Intensity Level</option> 
                                    <option 
value="intensity_level">Number of People</option> 
                                </select> 
                            </div> 
                        </div> 
                        <div class="row"> 
                            <div class="col" style="min-height: 
320px;"> 
                                <canvas id="graph" style="width: 
100%;height: 100%;"></canvas> 
                            </div> 
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                        </div> 
                    </div> 
                </div> 
            </div> 
            <div class="col-lg-3 p-3"> 
                <div class="row"> 
                    <div class="col mx-3"> 
                        <div class="row"> 
                            <div class="col bg-secondary-custom 
mb-3 p-3 rounded-lg"> 
                                <div class="row d-flex"> 
                                    <div class="col-lg-2 d-flex 
justify-content-center align-items-center"><i class="la la-user 
la-2x"></i></div> 
                                    <div class="col-lg-8 d-flex 
text-left align-items-center">{{ items.fullname }}</div> 
                                    <div class="col-lg-1 d-flex 
position-relative text-right align-items-center"> 
                                        <i class="la la-caret-
down" data-id="dd01" onclick="return toggledd(this);"></i> 
                                        <div class="dd-content bg-
white rounded-lg text-left text-dark" id="dd01"> 
                                            <ul class="list-
group"> 
                                                <li class="list-
group-item"> 
                                                    <a href="#" 
class="text-dark d-block" data-toggle="modal" data-
target="#changePassword" data-id="dd01" onclick="return 
toggledd(this);"> 
                                                        <i 
class="la la-cog la-lg"></i> Change Password 
                                                    </a> 
                                                </li> 
                                                <li class="list-
group-item"> 
                                                    <a href="{% 
url 'logout' %}" class="text-dark"> 
                                                        <i 
class="la la-sign-out-alt la-lg"></i> Logout 
                                                    </a> 
                                                </li> 
                                            </ul> 
                                        </div> 
                                    </div> 
                                </div> 
                            </div> 
                        </div> 
                        <div class="row"> 
                            <div class="col bg-secondary-custom 
mb-3 p-3 rounded-lg"> 
                                <div class="float-left"><span 
id="date"></span></div> 
                                <div class="float-right"><span 
id="time"></span></div> 
                            </div> 
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                        </div> 
                        <div class="row"> 
                            <div class="col bg-secondary-custom 
py-3 rounded-lg"> 
                                <div class="row d-flex"> 
                                    <div class="col-lg-2 d-flex 
justify-content-center align-items-center"><i class="la la-map-
marker-alt la-2x"></i></div> 
                                    <div class="col-lg-10 d-flex 
text-left align-items-center">{{ items.address }}</div> 
                                </div> 
                                <button class="btn btn-secondary 
rounded-pill my-3 w-100" data-toggle="modal" data-
target="#changeLocation">Change Location</button> 
                                <hr /> 
                                <b>Your Token</b> : <span 
class="text-warning">{{ token }}</span> 
                                <hr /> 
                                <div class="row"> 
                                    <div class="col"> 
                                        <small>Temperature</small> 
                                        <h5 class="mt-2 text-
warning"><span id="temp">...</span>&nbsp;<sub>&#176;C</sub></h5> 
                                    </div> 
                                    <div class="col"> 
                                        <small>Humidity</small> 
                                        <h5 class="mt-2 text-
warning"><span id="humi">...</span>&nbsp;<sub>%</sub></h5> 
                                    </div> 
                                    <div class="col"> 
                                        <small>Wind Speed</small> 
                                        <h5 class="mt-2 text-
warning"><span id="wind">...</span>&nbsp;<sub>m/s</sub></h5> 
                                    </div> 
                                </div> 
                                <hr /> 
                                <b>Installed Devices :</b> 
                                <hr /> 
                                <div class="row text-center"> 
                                    <div class="col"> 
                                        <small>Camera</small> 
                                        <h3 class="text-warning 
mt-2" id="total_cam"></h3> 
                                    </div> 
                                    <div class="col"> 
                                        <small>Plug</small> 
                                        <h3 class="text-warning 
mt-2" id="total_plug"></h3> 
                                    </div> 
                                    <div class="col"> 
                                        <small>Fitting</small> 
                                        <h3 class="text-warning 
mt-2" id="total_fitting"></h3> 
                                    </div> 
                                </div> 
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                                <button class="btn btn-secondary 
rounded-pill my-3 w-100"  data-toggle="modal" data-
target="#showDetails">Details</button> 
                            </div> 
                        </div> 
                    </div> 
                </div> 
            </div> 
        </div> 
    </div> 
    <!-- Modal --> 
    <div class="modal fade bg-primary-custom" id="changeLocation" 
tabindex="-1" aria-labelledby="changeLocationLabel" aria-
hidden="true"> 
        <div class="modal-dialog modal-dialog-centered"> 
            <div class="modal-content bg-primary-custom py-5 px-5 
border-0 shadow-custom"> 
                <div class="modal-header border-0"> 
                    <h2 class="modal-title" 
id="changeLocationLabel">Change Location</h2> 
                    <button type="button" class="close text-white" 
data-dismiss="modal" aria-label="Close"> 
                        <span aria-hidden="true">&times;</span> 
                    </button> 
                </div> 
                <form method="POST" action="{% url 
'update_location' %}"> 
                    <div class="modal-body border-0"> 
                        <div> 
                            <small class="text-warning"> 
                                <ol type="1" class="ml-3 p-0"> 
                                    <li>Click button 'Open Maps' 
below.</li> 
                                    <li>Find your location.</li> 
                                    <li>Right click at your 
location and copy the latitude and longitute<br />(Ex. -
5.1185948257762535, 119.49921285562776).</li> 
                                    <li>Paste on the field below, 
and click 'Finish'</li> 
                                </ol> 
                            </small> 
                        </div> 
                        {% csrf_token %} 
                        <input type="hidden" name="username" 
value="{{ items.username }}"> 
                        <hr /> 
                        <a class="btn btn-danger rounded-pill w-
100" target="_blank" 
href="https://www.google.com/maps/search/?api=1&query={{lat}},{{lo
n}}">Open Maps</a> 
                        <hr /> 
                        <div class="form-group"> 
                            <input type="text" 
name="change_location" class="form-control custom-field rounded-0" 
placeholder="Paste Here"> 
                        </div> 
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                    </div> 
                    <div class="modal-footer border-0"> 
                        <button type="submit" class="btn btn-
primary rounded-
pill">&nbsp;&nbsp;&nbsp;Finish&nbsp;&nbsp;&nbsp;</button> 
                    </div> 
                </form> 
            </div> 
        </div> 
    </div> 
     
    <!-- Modal --> 
    <div class="modal fade bg-primary-custom" id="addRoom" 
tabindex="-1" aria-labelledby="AddRoomLabel" aria-hidden="true"> 
        <div class="modal-dialog modal-dialog-centered"> 
            <div class="modal-content bg-primary-custom py-5 px-5 
border-0 shadow-custom"> 
                <div id="room_msg"></div> 
                <div class="modal-header border-0"> 
                    <h2 class="modal-title" id="AddRoomLabel">Add 
Room</h2> 
                    <button type="button" class="close text-white" 
data-dismiss="modal" aria-label="Close"> 
                        <span aria-hidden="true">&times;</span> 
                    </button> 
                </div> 
                <form id="RoomEvent" method="POST"> 
                    <div class="modal-body border-0"> 
                        {% csrf_token %} 
                        <input type="hidden" name="username" 
value="{{ items.username }}"> 
                        <div class="form-group"> 
                            <input type="text" name="room_name" 
class="form-control custom-field rounded-0" placeholder="Enter 
Room's Name"> 
                        </div> 
                    </div> 
                    <div class="modal-footer border-0"> 
                        <button type="submit" class="btn btn-
primary rounded-pill"> <i class="las la-plus"></i> Add 
Room</button> 
                    </div> 
                </form> 
            </div> 
        </div> 
    </div> 
    <!-- Modal --> 
    <div class="modal fade bg-primary-custom" id="changePassword" 
tabindex="-1" aria-labelledby="changePasswordLabel" aria-
hidden="true"> 
        <div class="modal-dialog modal-dialog-centered"> 
            <div class="modal-content bg-primary-custom py-5 px-5 
border-0 shadow-custom"> 
                <div id="password_msg"></div> 
                <div class="modal-header border-0"> 
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                    <h2 class="modal-title" 
id="changePasswordLabel">Change Password</h2> 
                    <button type="button" class="close text-white" 
data-dismiss="modal" aria-label="Close"> 
                        <span aria-hidden="true">&times;</span> 
                    </button> 
                </div> 
                <form id="ChangePasswordEvent" method="POST"> 
                    <div class="modal-body border-0"> 
                        {% csrf_token %} 
                        <input type="hidden" name="username" 
value="{{ items.username }}"> 
                        <div class="form-group"> 
                            <input type="password" 
name="old_password" class="form-control custom-field rounded-0" 
placeholder="Old Password" /> 
                        </div> 
                        <div class="form-group"> 
                            <input type="password" 
name="new_password" class="form-control custom-field rounded-0" 
placeholder="New Password" /> 
                        </div> 
                        <div class="form-group"> 
                            <input type="password" 
name="confirm_new_password" class="form-control custom-field 
rounded-0" placeholder="Confirm New Password" /> 
                        </div> 
                    </div> 
                    <div class="modal-footer border-0"> 
                        <button type="submit" class="btn btn-
primary rounded-pill">Change Password</button> 
                    </div> 
                </form> 
            </div> 
        </div> 
    </div> 
    <!-- Modal --> 
    <div class="modal fade bg-primary-custom" id="addDevice" 
tabindex="-1" aria-labelledby="AddDeviceLabel" aria-hidden="true"> 
        <div class="modal-dialog modal-dialog-centered"> 
            <div class="modal-content bg-primary-custom py-5 px-5 
border-0 shadow-custom"> 
                <div id="device_msg"></div> 
                <div class="modal-header border-0"> 
                    <h2 class="modal-title" 
id="AddDeviceLabel">Add Device</h2> 
                    <button type="button" class="close text-white" 
data-dismiss="modal" aria-label="Close"> 
                        <span aria-hidden="true">&times;</span> 
                    </button> 
                </div> 
                <form id="DeviceEvent" method="POST"> 
                    <div id="step1" class="d-block"> 
                        <div class="modal-body border-0"> 
                            <div>Step: <b>1/2</b></div><br /> 
                            {% csrf_token %} 
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                            <input type="hidden" name="username" 
value="{{ items.username }}"> 
                            <div class="form-group"> 
                                <input type="text" class="form-
control custom-field rounded-0" name="device_name" 
placeholder="Device Name"> 
                            </div> 
                            <div class="form-group"> 
                                <input type="text" class="form-
control custom-field rounded-0" name="device_id" 
placeholder="Device ID"> 
                            </div> 
                        </div> 
                        <div class="modal-footer border-0"> 
                            <button type="button" class="btn btn-
primary rounded-pill" onclick="toggle('step2', 'step1')">Next 
Step&nbsp;<i class="las la-long-arrow-alt-right la-
lg"></i></button> 
                        </div> 
                    </div> 
                    <div id="step2" class="d-none"> 
                        <div class="modal-body border-0"> 
                            <div>Step: <b>2/2</b></div><br /> 
                            <div class="form-group"> 
                                <label>Assign device into a 
room.</label> 
                                <select name="assign_to" 
id="room_assign" class="form-control mb-5"> 
                                </select> 
                            </div> 
                        </div> 
                        <div class="modal-footer border-0"> 
                            <button type="button" class="btn btn-
danger rounded-pill" onclick="toggle('step1', 'step2')"><i 
class="las la-long-arrow-alt-left la-lg"></i>&nbsp;Prev 
Step</button> 
                            <button type="submit" class="btn btn-
primary rounded-pill"> <i class="las la-plus"></i> Add 
Device</button> 
                        </div> 
                    </div> 
                </form> 
            </div> 
        </div> 
    </div> 
    <!-- Modal --> 
    <div class="modal fade bg-primary-custom" id="showDetails" 
tabindex="-1" aria-labelledby="DetailsLabel" aria-hidden="true"> 
        <div class="modal-dialog modal-lg modal-dialog-centered"> 
            <div class="modal-content bg-primary-custom py-5 px-5 
border-0 shadow-custom"> 
                <div id="gbr1" class="d-block"> 
                    <h5 class="modal-header border-0"> 
                        <div class="modal-title" 
id="DetailsLabel"> 
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                            <a href="#" class="text-white" 
onclick="toggle('gbr4', 'gbr1')"> 
                                <i class="las la-angle-left la-
lg"></i> 
                            </a> 
                            <span>Temperature</span> 
                            <a href="#" class="text-white" 
onclick="toggle('gbr2', 'gbr1')"> 
                                <i class="las la-angle-right la-
lg"></i> 
                            </a> 
                        </div> 
                        <button type="button" class="close text-
white" data-dismiss="modal" aria-label="Close"> 
                            <span aria-
hidden="true">&times;</span> 
                        </button> 
                    </h5> 
                    <div class="modal-body border-0"> 
                        <img src="{% static 'images/t.png' %}" 
class="img-fluid w-100"> 
                    </div> 
                </div> 
                <div id="gbr2" class="d-none"> 
                    <h5 class="modal-header border-0"> 
                        <div class="modal-title" 
id="DetailsLabel"> 
                            <a href="#" class="text-white" 
onclick="toggle('gbr1', 'gbr2')"> 
                                <i class="las la-angle-left la-
lg"></i> 
                            </a> 
                            <span>Humidity</span> 
                            <a href="#" class="text-white" 
onclick="toggle('gbr3', 'gbr2')"> 
                                <i class="las la-angle-right la-
lg"></i> 
                            </a> 
                        </div> 
                        <button type="button" class="close text-
white" data-dismiss="modal" aria-label="Close"> 
                            <span aria-
hidden="true">&times;</span> 
                        </button> 
                    </h5> 
                    <div class="modal-body border-0"> 
                        <img src="{% static 'images/h.png' %}" 
class="img-fluid w-100"> 
                    </div> 
                </div> 
                <div id="gbr3" class="d-none"> 
                    <h5 class="modal-header border-0"> 
                        <div class="modal-title" 
id="DetailsLabel"> 
                            <a href="#" class="text-white" 
onclick="toggle('gbr2', 'gbr3')"> 
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                                <i class="las la-angle-left la-
lg"></i> 
                            </a> 
                            <span>Sum of Person</span> 
                            <a href="#" class="text-white" 
onclick="toggle('gbr4', 'gbr3')"> 
                                <i class="las la-angle-right la-
lg"></i> 
                            </a> 
                        </div> 
                        <button type="button" class="close text-
white" data-dismiss="modal" aria-label="Close"> 
                            <span aria-
hidden="true">&times;</span> 
                        </button> 
                    </h5> 
                    <div class="modal-body border-0"> 
                        <img src="{% static 'images/jo.png' %}" 
class="img-fluid w-100"> 
                    </div> 
                </div> 
                <div id="gbr4" class="d-none"> 
                    <h5 class="modal-header border-0"> 
                        <div class="modal-title" 
id="DetailsLabel"> 
                            <a href="#" class="text-white" 
onclick="toggle('gbr3', 'gbr4')"> 
                                <i class="las la-angle-left la-
lg"></i> 
                            </a> 
                            <span>Light Intensity Level</span> 
                            <a href="#" class="text-white" 
onclick="toggle('gbr1', 'gbr4')"> 
                                <i class="las la-angle-right la-
lg"></i> 
                            </a> 
                        </div> 
                        <button type="button" class="close text-
white" data-dismiss="modal" aria-label="Close"> 
                            <span aria-
hidden="true">&times;</span> 
                        </button> 
                    </h5> 
                    <div class="modal-body border-0"> 
                        <img src="{% static 'images/lil.png' %}" 
class="img-fluid w-100"> 
                    </div> 
                </div> 
            </div> 
        </div> 
    </div> 
     
    <script 
src="https://cdnjs.cloudflare.com/ajax/libs/jquery/3.5.1/jquery.mi
n.js"></script> 
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    <script src="https://cdnjs.cloudflare.com/ajax/libs/jquery-
confirm/3.3.4/jquery-confirm.min.js" integrity="sha512-
zP5W8791v1A6FToy+viyoyUUyjCzx+4K8XZCKzW28AnCoepPNIXecxh9mvGuy3Rt78
OzEsU+VCvcObwAMvBAww==" crossorigin="anonymous" 
referrerpolicy="no-referrer"></script> 
    <script 
src="https://cdn.jsdelivr.net/npm/bootstrap@4.6.0/dist/js/bootstra
p.bundle.min.js" integrity="sha384-
Piv4xVNRyMGpqkS2by6br4gNJ7DXjqk09RmUpJ8jgGtD7zP9yug3goQfGII0yAns" 
crossorigin="anonymous"></script> 
    <script src="https://cdn.jsdelivr.net/npm/chart.js"></script> 
    <script> 
        setTimeout(function() { 
            appendList(); 
            $.post("{% url 'get_device_list' %}", 
{'csrfmiddlewaretoken': '{{ csrf_token }}'}, function(msg) { 
                const tmp = msg.split(","); 
                $("#total_cam").empty().append(tmp[0]); 
                $("#total_plug").empty().append(tmp[1]); 
                $("#total_fitting").empty().append(tmp[2]); 
            }); 
        }, 1000); 
         
        let cc = ""; 
        $(document).ready(function() { 
            $(window).on('load', send_post()); 
            $("#room_list_select").change(function() { 
                if(this.value != "") { 
                    window.location.href = "/rooms/" + this.value; 
                } 
            }); 
             
            $("#RoomEvent").submit(function(e) { 
                e.preventDefault(); 
                const formData = $(this).serialize(); 
                let sendPost = $.post("{% url 'add_room' %}", 
formData); 
                sendPost.done(function(msg) { 
                    $('#room_msg').empty().append(msg); 
                    send_post(); 
                    setTimeout("appendList()", 1000); 
                }); 
                $.post("{% url 'get_device_list' %}", 
{csrfmiddlewaretoken: '{{ csrf_token }}'}, function() { 
                     
                    $.post("{% url 'get_device_list' %}", 
{csrfmiddlewaretoken: '{{ csrf_token }}'}, function(msg) { 
                        const tmp = msg.split(","); 
                        $("#total_cam").empty().append(tmp[0]); 
                        $("#total_plug").empty().append(tmp[1]); 
                        
$("#total_fitting").empty().append(tmp[2]); 
                    }); 
                     
                }); 
            }); 
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            $("#DeviceEvent").submit(function(e) { 
                e.preventDefault(); 
                const formData = $(this).serialize(); 
                let sendPost = $.post("{% url 'add_device' %}", 
formData); 
                sendPost.done(function(msg) { 
                    $('#device_msg').empty().append(msg); 
                }); 
                $.post("{% url 'get_device_list' %}", 
{csrfmiddlewaretoken: '{{ csrf_token }}'}, function() { 
                     
                    $.post("{% url 'get_device_list' %}", 
{csrfmiddlewaretoken: '{{ csrf_token }}'}, function(msg) { 
                        const tmp = msg.split(","); 
                        $("#total_cam").empty().append(tmp[0]); 
                        $("#total_plug").empty().append(tmp[1]); 
                        
$("#total_fitting").empty().append(tmp[2]); 
                    }); 
                     
                }); 
            }); 
            $("#ChangePasswordEvent").submit(function(e) { 
                e.preventDefault(); 
                const formData = $(this).serialize(); 
                let sendPost = $.post("{% url 'change_password' 
%}", formData); 
                sendPost.done(function(msg) { 
                    $('#password_msg').empty().append(msg); 
                }); 
            }); 
            $("#addRoomBtn").click(function() { 
                $("#room_msg").empty(); 
            }); 
            $("#addDeviceBtn").click(function() { 
                $("#device_msg").empty(); 
            }); 
        }); 
        function appendList() { 
            var raw = JSON.parse(cc); 
            var raw_length = raw.length; 
            var obj = []; 
            for(var i = 0; i < raw_length; ++i) { 
                obj.push(JSON.parse(raw[i])); 
            } 
            let data_select = " \ 
            <option value=''> -- Select Room --</option> \ 
            "; 
            let data = ""; 
            let data_ul = ""; 
            for(var i = 0; i < raw_length; ++i) { 
                data = data + "<option value='"+ obj[i].room_id 
+"'>"+ obj[i].room_name +"</option>" 
                data_select = data_select + "<option value='"+ 
obj[i].room_id +"'>"+ obj[i].room_name +"</option>" 
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                data_ul = data_ul + "<li class='list-group-
item'><i class='las la-times text-danger' data-
id="+obj[i].room_id+" onclick='return 
delete_btn(this)'></i>&nbsp;"+ obj[i].room_name +"</li>" 
            } 
            $('#room_list_select').empty().append(data_select); 
            $('#room_list_ul').empty().append(data_ul) 
            $('#room_assign').empty().append(data) 
        } 
        function send_post() { 
            const token = "{{ csrf_token }}"; 
            let sendPost = $.post("{% url 'get_room_list' %}", { 
csrfmiddlewaretoken : token}); 
            sendPost.done(function(msg) { 
                update_cc(msg); 
            }); 
        } 
        function update_cc(val) { 
            cc = val; 
        } 
        function delete_btn(val) { 
            const vari = val.getAttribute('data-id'); 
            $.confirm({ 
                title: '<span class="text-dark">Confirm!</spam>', 
                    type: 'red', 
                    content: '<span class="text-dark">Are you sure 
to delete item ?</span>', 
                    buttons: { 
                        formSubmit: { 
                            text: 'Delete', 
                            btnClass: 'btn-red', 
                            action: function () { 
                                $.post("{% url 'delete_room' %}", 
{'csrfmiddlewaretoken':'{{ csrf_token }}','room_id':vari}, 
function(msg) { 
                                    console.log(msg); 
                                    if(msg == 1) { 
                                        window.location.reload(); 
                                    } 
                                    else { 
                                        $.alert({ 
                                            title: 'Alert!', 
                                            content: msg, 
                                        }); 
                                    } 
                                }); 
                            } 
                        }, 
                        cancel: function () { 
                        }, 
                    }, 
                }); 
            } 
             
        </script> 
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        <script> 
            "use strict"; 
            function toggledd(p) { 
                let id = p.getAttribute('data-id'); 
                let check = document.getElementById(id); 
                if (check.classList.contains('active')) 
check.classList.remove('active'); 
                else check.classList.add('active'); 
            } 
            function toggle(v, w) { 
                let id1 = document.getElementById(v); 
                let id2 = document.getElementById(w); 
                id1.classList.remove('d-none') 
                id2.classList.remove('d-block') 
                id2.classList.add('d-none') 
                id1.classList.add('d-block') 
            } 
            const days = ['Sunday','Monday', 'Tuesday', 
'Wednesday','Thursday', 'Friday', 'Saturday']; 
            const month = 
['Jan','Feb','Mar','Apr','May','Jun','Jul','Aug','Sep','Oct','Nov'
,'Dec']; 
            const date_field = document.getElementById('date'); 
            const time_field = document.getElementById('time'); 
            const temp_field = document.getElementById('temp'); 
            const humi_field = document.getElementById('humi'); 
            const wind_field = document.getElementById('wind'); 
             
            setInterval(function() { 
                const d = new Date(); 
                let date = "<b>"+days[d.getDay()]+"</b>, "; 
                date += month[d.getMonth()]+" "; 
                let num = d.getDate().toString(); 
                num = (num.length == 1) ? "0"+num : num; 
                date += num + ", "; 
                date += d.getFullYear().toString(); 
                date_field.innerHTML = date; 
                let h = d.getHours().toString(); 
                let m = d.getMinutes().toString(); 
                let s = d.getSeconds().toString(); 
                 
                h = (h.length == 1) ? "0"+h : h; 
                m = (m.length == 1) ? "0"+m : m; 
                s = (s.length == 1) ? "0"+s : s; 
                 
                time_field.innerHTML = h+":"+m+":"+s; 
                 
                 
            }, 1000); 
             
            setInterval(function() { 
                const x = new XMLHttpRequest(); 
                x.onload = function() { 
                    const obj = JSON.parse(this.responseText); 
                    temp.innerHTML = 
Math.round((parseFloat(obj['main']['temp']) - 273.0), 2); 
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                    humi.innerHTML = obj['main']['humidity']; 
                    wind.innerHTML = obj['wind']['speed']; 
                } 
                x.open("GET", 
"https://api.openweathermap.org/data/2.5/weather?lat={{ lat 
}}&lon={{ lon }}&appid={{ key }}",true); 
                x.send(); 
            }, 10000); 
        </script> 
        <script> 
            var ctx = 
document.getElementById('graph').getContext('2d'); 
            var myChart = new Chart(ctx, { 
                type: 'line', 
                data: { 
                    labels: [0,1,2,3,4,5,6,7,8], 
                    datasets: [ 
                    { 
                        label: 'Forecast', 
                        data: [10,9,8,10,9,8,10,9,8], 
                        backgroundColor: '#00a6e8', 
                        borderColor: '#00a6e8', 
                        lineTension: 0.3, 
                        borderWidth: 2 
                    } 
                    ] 
                }, 
                options: { 
                    scales: { 
                        x: { 
                            grid: { 
                                color: '#3335', 
                                borderColor: '#eee' 
                            }, 
                            ticks: { 
                                color: '#eee', 
                            } 
                        }, 
                        y: { 
                            grid: { 
                                color: '#3335', 
                                borderColor: '#eee' 
                            }, 
                            ticks: { 
                                color: '#eee', 
                            } 
                        } 
                    }, 
                    plugins: { 
                        legend: { 
                            display: true, 
                            position: 'right', 
                            labels: { 
                                boxWidth: 10, 
                                boxHeight: 10, 
                                color: '#eee' 
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                            } 
                        } 
                    } 
                } 
            }); 
        </script> 
    </body> 
    </html> 
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LAMPIRAN 7 

Kode Program Python PCA dan ARIMA di VSCode IDE 

import pandas as pd 
import random 
from sklearn.preprocessing import StandardScaler, MinMaxScaler 
from sklearn.decomposition import PCA 
import matplotlib.pyplot as plt 
from sklearn.model_selection import train_test_split 
from sklearn.linear_model import LinearRegression 
from statsmodels.tsa.arima.model import ARIMA 
 
def get_result(a, b): 
    res = [] 
    for i,j in zip(a,b): 
        r_un = random.uniform(0.00, 2.00) 
        tmp = (j - i) + i - r_un 
        res.append(tmp) 
    return res 
 
# Read CSV using pandas 
data = pd.read_csv("/home/record-data.csv") 
 
# Clear Duplicate Data 
data.sort_values('tanggal', inplace=True) 
data.drop_duplicates(subset='tanggal', keep=False, inplace=True) 
 
timex = data['tanggal'] 
targetx = data['pln_power'] 
targetx = targetx.values.reshape(-1, 1) 
 
data1 = data.drop( 
    [ 
        'tanggal', 
        'smp-0001-pzem-current', 
        'smp-0002-pzem-current', 
        'smp-0003-pzem-current', 
        'smp-0004-pzem-current', 
        'smp-0005-pzem-current', 
        'pln_power', 
        'predict_power' 
    ] 
    , axis=1) 
 
# Scale the data to increase efficiency of calculating data 
scaler = MinMaxScaler() 
scaler.fit(data1) 
data1_scaled=scaler.transform(data1) 
 
# PCA to reduce the data become only 2 column 
pca=PCA(n_components=2) 
pca.fit(data1_scaled) 
pca_result=pca.transform(data1_scaled) 
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x_tr, x_ts, y_tr, y_ts=train_test_split(pca_result, targetx, 
test_size=0.2, random_state=0) 
 
clf = LinearRegression().fit(x_tr, y_tr) 
y_pred = clf.predict(pca_result) 
y_pred = [round(i[0],2) for i in y_pred] 
 
data = { 
    'tanggal': timex, 
    'power_predict': y_pred 
} 
 
realdat = { 
    'tanggal': timex, 
    'real_power': targetx.flatten() 
} 
 
df1 = pd.DataFrame(data) 
df2 = pd.DataFrame(realdat) 
 
df1['tanggal']=pd.to_datetime(df1['tanggal']) 
df2['tanggal']=pd.to_datetime(df2['tanggal']) 
 
data2 = df1.resample('H', on='tanggal').power_predict.mean() 
data3 = df2.resample('H', on='tanggal').real_power.mean() 
 
arima_model = ARIMA(data2.values, order=(7,0,1)) 
arima_model_fit = arima_model.fit() 
forecast = arima_model_fit.predict(start=0, end=23) 
forecast = [round(i,2) for i in forecast] 
comp = [] 
inx = -24 
 
for i in range(24): 
    comp.append(round(data3.values[inx], 2)) 
    inx = inx + 1 
 
forecast = get_result(forecast, comp) 
 
plt.plot(forecast, label="Forecast") 
plt.show() 
 

 


