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LAMPIRAN 

Lampiran 1 Hasil deteksi suhu dengan kalman filter 

id kd1 kd2 kd3 kd4 kd5 rd 

1 31.8 28.94 15.98 31.49 29.15 31.8 

2 31.8 30.37 21.34 31.7 30.89 31.8 

3 31.8 30.91 24.05 31.76 31.46 31.8 

4 31.8 31.2 25.69 31.79 31.67 31.8 

5 31.8 31.38 26.8 31.79 31.75 31.8 

6 31.8 31.5 27.6 31.8 31.78 31.8 

7 31.8 31.58 28.21 31.8 31.79 31.8 

8 31.8 31.64 28.7 31.8 31.8 31.8 

9 31.8 31.68 29.09 31.8 31.8 31.8 

10 31.8 31.72 29.41 31.8 31.8 31.8 

11 31.8 31.74 29.69 31.8 31.8 31.8 

12 31.8 31.76 29.92 31.8 31.8 31.8 

13 31.8 31.77 30.13 31.8 31.8 31.8 

14 31.8 31.78 30.3 31.8 31.8 31.8 

15 31.8 31.78 30.46 31.8 31.8 31.8 

16 31.8 31.79 30.6 31.8 31.8 31.8 

17 31.8 31.79 30.72 31.8 31.8 31.8 

18 31.8 31.79 30.82 31.8 31.8 31.8 

19 31.8 31.8 30.92 31.8 31.8 31.8 

20 31.8 31.8 31.01 31.8 31.8 31.8 

21 31.8 31.8 31.15 31.8 31.8 31.8 

22 31.8 31.8 31.22 31.8 31.8 31.8 

23 31.8 31.8 31.27 31.8 31.8 31.8 

24 31.8 31.8 31.32 31.8 31.8 31.8 

25 31.8 31.8 31.37 31.8 31.8 31.8 

26 31.8 31.8 31.41 31.8 31.8 31.8 

27 31.8 31.8 31.45 31.8 31.8 31.8 

28 31.8 31.8 31.48 31.8 31.8 31.8 

29 31.8 31.8 31.51 31.8 31.8 31.8 

30 31.8 31.8 31.54 31.8 31.8 31.8 

31 31.8 31.8 31.56 31.8 31.8 31.8 

32 31.8 31.8 31.59 31.8 31.8 31.8 
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33 31.8 31.8 31.61 31.8 31.8 31.8 

34 31.8 31.8 31.63 31.8 31.8 31.8 

35 31.8 31.8 31.66 31.8 31.8 31.8 

36 31.8 31.8 31.67 31.8 31.8 31.8 

37 31.8 31.8 31.68 31.8 31.8 31.8 

38 31.8 31.8 31.69 31.8 31.8 31.8 

39 31.8 31.8 31.7 31.8 31.8 31.8 

40 31.8 31.8 31.71 31.8 31.8 31.8 

41 31.8 31.8 31.72 31.8 31.8 31.8 

42 31.8 31.8 31.73 31.8 31.8 31.8 

43 31.8 31.8 31.74 31.8 31.8 31.8 

44 31.8 31.8 31.74 31.8 31.8 31.8 

45 31.8 31.8 31.75 31.8 31.8 31.8 

46 31.8 31.8 31.75 31.8 31.8 31.8 

47 31.8 31.8 31.76 31.8 31.8 31.8 

48 31.8 31.8 31.76 31.8 31.8 31.8 

49 31.8 31.8 31.76 31.8 31.8 31.8 

50 31.8 31.8 31.77 31.8 31.8 31.8 

51 31.8 31.8 31.77 31.8 31.8 31.8 

52 31.8 31.8 31.77 31.8 31.8 31.8 

53 31.8 31.8 31.78 31.8 31.8 31.8 

54 31.8 31.8 31.78 31.8 31.8 31.8 

55 31.8 31.8 31.78 31.8 31.8 31.8 

56 31.8 31.8 31.78 31.8 31.8 31.8 

57 31.8 31.8 31.78 31.8 31.8 31.8 

58 31.8 31.8 31.79 31.8 31.8 31.8 

59 31.8 31.8 31.79 31.8 31.8 31.8 

60 31.8 31.8 31.79 31.8 31.8 31.8 

61 31.8 31.8 31.79 31.8 31.8 31.8 

62 31.8 31.8 31.79 31.8 31.8 31.8 

63 31.8 31.8 31.79 31.8 31.8 31.8 

64 31.8 31.8 31.79 31.8 31.8 31.8 

65 31.8 31.8 31.79 31.8 31.8 31.8 

66 31.8 31.8 31.79 31.8 31.8 31.8 

67 31.8 31.8 31.79 31.8 31.8 31.8 

68 31.8 31.8 31.8 31.8 31.8 31.8 

69 31.8 31.8 31.8 31.8 31.8 31.8 

70 31.8 31.8 31.8 31.8 31.8 31.8 
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71 31.8 31.8 31.8 31.8 31.8 31.8 

72 31.8 31.8 31.8 31.8 31.8 31.8 

73 31.8 31.8 31.8 31.8 31.8 31.8 

74 31.8 31.8 31.8 31.8 31.8 31.8 

75 31.8 31.8 31.8 31.8 31.8 31.8 

76 31.8 31.8 31.8 31.8 31.8 31.8 

77 31.8 31.8 31.8 31.8 31.8 31.8 

78 31.8 31.8 31.8 31.8 31.8 31.8 

79 31.8 31.8 31.8 31.8 31.8 31.8 

80 31.8 31.8 31.8 31.8 31.8 31.8 

81 31.8 31.8 31.8 31.8 31.8 31.8 

82 31.8 31.8 31.8 31.8 31.8 31.8 

83 31.8 31.8 31.8 31.8 31.8 31.8 

84 31.8 31.8 31.8 31.8 31.8 31.8 

85 31.8 31.8 31.8 31.8 31.8 31.8 

86 31.8 31.8 31.8 31.8 31.8 31.8 

87 31.8 31.8 31.8 31.8 31.8 31.8 

88 31.8 31.8 31.8 31.8 31.8 31.8 

89 31.8 31.83 31.81 31.86 31.86 31.9 

90 31.82 31.95 31.86 32.13 32.13 32.3 

91 31.83 32.05 31.9 32.24 32.24 32.3 

92 31.85 32.12 31.94 32.28 32.28 32.3 

93 31.86 32.17 31.97 32.29 32.29 32.3 

94 31.88 32.2 32 32.3 32.3 32.3 

95 31.89 32.23 32.03 32.3 32.3 32.3 

96 31.9 32.25 32.06 32.3 32.3 32.3 

97 31.91 32.26 32.08 32.3 32.3 32.3 

98 31.93 32.27 32.1 32.3 32.3 32.3 

99 31.94 32.28 32.12 32.3 32.3 32.3 

100 31.95 32.29 32.14 32.3 32.3 32.3 

 

Lampiran 2 Hasil deteksi kelembaban dengan kalman filter 

id kd1 kd2 kd3 kd4 kd5 rd 

1 50.25 45.72 25.25 49.76 46.06 50.25 

2 50.25 48 33.72 50.09 48.81 50.25 

3 50.25 48.84 38 50.19 49.71 50.25 
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4 50.25 49.3 40.59 50.23 50.04 50.25 

5 50.25 49.58 42.34 50.24 50.17 50.25 

6 50.25 49.77 43.61 50.25 50.22 50.25 

7 50.25 49.9 44.58 50.25 50.24 50.25 

8 50.25 50 45.35 50.25 50.25 50.25 

9 50.25 50.07 45.97 50.25 50.25 50.25 

10 50.25 50.12 46.48 50.25 50.25 50.25 

11 50.25 50.18 47.29 50.25 50.25 50.25 

12 50.25 50.2 47.61 50.25 50.25 50.25 

13 50.25 50.21 47.89 50.25 50.25 50.25 

14 50.25 50.22 48.13 50.25 50.25 50.25 

15 50.25 50.23 48.35 50.25 50.25 50.25 

16 50.25 50.24 48.54 50.25 50.25 50.25 

17 50.25 50.24 48.71 50.25 50.25 50.25 

18 50.25 50.24 48.86 50.25 50.25 50.25 

19 50.25 50.24 49 50.25 50.25 50.25 

20 50.25 50.25 49.12 50.25 50.25 50.25 

21 50.25 50.25 49.23 50.25 50.25 50.25 

22 50.25 50.25 49.33 50.25 50.25 50.25 

23 50.25 50.25 49.42 50.25 50.25 50.25 

24 50.25 50.25 49.5 50.25 50.25 50.25 

25 50.25 50.25 49.57 50.25 50.25 50.25 

26 50.25 50.25 49.64 50.25 50.25 50.25 

27 50.25 50.25 49.69 50.25 50.25 50.25 

28 50.25 50.25 49.75 50.25 50.25 50.25 

29 50.25 50.25 49.8 50.25 50.25 50.25 

30 50.25 50.25 49.84 50.25 50.25 50.25 

31 50.25 50.25 49.88 50.25 50.25 50.25 

32 50.25 50.25 49.91 50.25 50.25 50.25 

33 50.25 50.25 49.95 50.25 50.25 50.25 

34 50.25 50.25 49.97 50.25 50.25 50.25 

35 50.25 50.25 50 50.25 50.25 50.25 

36 50.25 50.25 50.02 50.25 50.25 50.25 

37 50.25 50.25 50.05 50.25 50.25 50.25 

38 50.25 50.25 50.07 50.25 50.25 50.25 

39 50.25 50.25 50.08 50.25 50.25 50.25 

40 50.25 50.25 50.1 50.25 50.25 50.25 

41 50.25 50.25 50.11 50.25 50.25 50.25 
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42 50.25 50.25 50.13 50.25 50.25 50.25 

43 50.25 50.25 50.14 50.25 50.25 50.25 

44 50.25 50.25 50.15 50.25 50.25 50.25 

45 50.25 50.25 50.16 50.25 50.25 50.25 

46 50.25 50.25 50.17 50.25 50.25 50.25 

47 50.25 50.25 50.17 50.25 50.25 50.25 

48 50.25 50.25 50.18 50.25 50.25 50.25 

49 50.25 50.25 50.19 50.25 50.25 50.25 

50 50.25 50.25 50.19 50.25 50.25 50.25 

51 50.25 50.25 50.2 50.25 50.25 50.25 

52 50.25 50.25 50.2 50.25 50.25 50.25 

53 50.25 50.25 50.21 50.25 50.25 50.25 

54 50.25 50.25 50.21 50.25 50.25 50.25 

55 50.25 50.25 50.22 50.25 50.25 50.25 

56 50.25 50.25 50.22 50.25 50.25 50.25 

57 50.25 50.25 50.22 50.25 50.25 50.25 

58 50.25 50.25 50.22 50.25 50.25 50.25 

59 50.25 50.25 50.23 50.25 50.25 50.25 

60 50.3 50.66 50.37 51.18 51.18 51.75 

61 50.37 51.15 50.57 51.99 51.99 52.5 

62 50.46 51.72 50.83 52.77 52.77 53.25 

63 50.53 51.93 50.99 52.6 52.6 52.5 

64 50.57 51.88 51.06 52.08 52.08 51.75 

65 50.61 51.85 51.13 51.87 51.87 51.75 

66 50.62 51.62 51.11 51.33 51.33 51 

67 50.63 51.45 51.1 51.13 51.13 51 

68 50.64 51.33 51.09 51.05 51.05 51 

69 50.63 51.04 51.01 50.56 50.56 50.25 

70 50.62 50.82 50.94 50.37 50.37 50.25 

71 50.61 50.67 50.87 50.29 50.29 50.25 

72 50.6 50.56 50.82 50.27 50.27 50.25 

73 50.58 50.47 50.76 50.26 50.26 50.25 

74 50.57 50.41 50.71 50.25 50.25 50.25 

75 50.56 50.37 50.67 50.25 50.25 50.25 

76 50.55 50.34 50.63 50.25 50.25 50.25 

77 50.54 50.31 50.59 50.25 50.25 50.25 

78 50.53 50.3 50.56 50.25 50.25 50.25 

79 50.53 50.28 50.53 50.25 50.25 50.25 
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80 50.52 50.27 50.5 50.25 50.25 50.25 

81 50.51 50.27 50.48 50.25 50.25 50.25 

82 50.5 50.26 50.46 50.25 50.25 50.25 

83 50.48 50.26 50.42 50.25 50.25 50.25 

84 50.48 50.26 50.4 50.25 50.25 50.25 

85 50.47 50.25 50.39 50.25 50.25 50.25 

86 50.46 50.25 50.38 50.25 50.25 50.25 

87 50.46 50.25 50.36 50.25 50.25 50.25 

88 50.45 50.25 50.35 50.25 50.25 50.25 

89 50.44 50.25 50.34 50.25 50.25 50.25 

90 50.44 50.25 50.33 50.25 50.25 50.25 

91 50.43 50.25 50.33 50.25 50.25 50.25 

92 50.43 50.25 50.32 50.25 50.25 50.25 

93 50.42 50.25 50.31 50.25 50.25 50.25 

94 50.42 50.25 50.31 50.25 50.25 50.25 

95 50.41 50.25 50.3 50.25 50.25 50.25 

96 50.41 50.25 50.3 50.25 50.25 50.25 

97 50.4 50.25 50.29 50.25 50.25 50.25 

98 50.4 50.25 50.29 50.25 50.25 50.25 

99 50.39 50.25 50.28 50.25 50.25 50.25 

100 50.39 50.25 50.28 50.25 50.25 50.25 

 

Lampiran 3 Hasil deteksi kadar gas amonia dengan kalman filter 

id kd1 kd2 kd3 kd4 kd5 rd 

1 10.54 2.28 8.02 0.02 0.02 0 

2 3.88 0.32 1.92 0.01 0.01 0.01 

3 5.95 9.44 7.72 2.41 2.41 0 

4 2.02 0 0.16 0 0 0 

5 2.33 0.21 2.03 0 0 0 

6 3.24 0.19 2.34 0 0 0 

7 2.48 0.17 1.5 0 0 0 

8 2.59 0.2 1.82 0 0 0 

9 2.51 7.3 2.92 16.69 16.69 27.01 

10 21.93 15.28 22.1 13.35 13.35 2.33 

11 4.96 0.01 0.21 0 0 0 

12 1.68 2.67 1.41 3.66 3.66 4.92 
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13 0.38 0.01 0.02 0 0 0 

14 5.4 16.91 11.38 6.95 6.95 0.01 

15 2.85 0.75 0.81 1.03 1.03 0.49 

16 2.53 0.01 0.8 0.01 0.01 0.01 

17 0.58 0.01 0.02 0 0 0 

18 0.13 0.01 0.01 0.01 0.01 0 

19 0.82 0.03 0.54 0.01 0.01 0.01 

20 3.13 17.06 8.2 16.32 16.32 0.02 

21 0.72 0.01 0.08 0 0 0.01 

22 0.94 0.01 0.49 0 0 0.01 

23 1.99 0.08 1.54 0 0 0 

24 0.45 0 0.02 0 0 0 

25 1.15 0 0.31 0 0 0 

26 3.39 8.08 5.01 5.54 5.54 0 

27 2.21 0.09 1.14 0 0 0 

28 3.46 1.43 4 0.03 0.03 0.03 

29 1.61 0.02 0.63 0 0 0 

30 0.38 0 0.01 0 0 0 

31 6.08 26.54 15.37 19.03 19.03 0.52 

32 11.51 29.26 20.34 18.55 18.55 0.04 

33 9.21 5.99 9.44 0.42 0.42 0 

34 7.91 0.15 4.29 0 0 0 

35 21.95 40.52 33.34 47.2 47.2 50 

36 18.15 26.25 23.27 18.33 18.33 0.03 

37 4.11 0.04 0.23 0.03 0.03 0 

38 0.94 0 0.01 0 0 0 

39 11.66 39.86 25.35 48.89 48.89 50 

40 2.64 0 0.23 0 0 0 

41 0.55 0 0 0 0 0 

42 0.24 0 0.02 0 0 0 

43 0.06 0.01 0.01 0 0 0 

44 0.09 0 0.01 0 0 0 

45 0.13 0 0.02 0 0 0.01 

46 0.44 0 0.06 0 0 0 

47 0.1 0 0 0 0 0 

48 0.02 0 0 0 0 0 

49 1 0 0.26 0 0 0 

50 1.24 0 0.28 0 0 0 
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51 1.47 0 0.46 0 0 0 

52 0.97 0 0.27 0 0 0 

53 0.94 0.02 0.4 0 0 0 

54 0.56 0 0.05 0 0 0 

55 0.89 0 0.11 0.01 0.01 0.01 

56 1.83 10.86 4.67 14.05 14.05 3.62 

57 4.13 3.54 5.57 0.13 0.13 0 

58 6.37 8.06 7.86 1.95 1.95 0 

59 4.49 0.07 1.92 0.01 0.01 0.01 

60 11.16 37.84 23.71 45.39 45.39 50 

61 21.41 18.1 27.1 2.94 2.94 0 

62 4.85 0 0.25 0 0 0 

63 1 0 0.01 0 0 0 

64 1.15 0 0.21 0 0 0 

65 1.91 0.04 1.16 0 0 0 

66 0.46 0.02 0.03 0 0 0 

67 0.11 0 0 0 0 0 

68 0.02 0 0 0 0 0 

69 9.65 23.34 20.84 7.27 7.27 0.01 

70 9.03 2.28 5.81 0.89 0.89 0.76 

71 2.05 0.01 0.06 0.01 0.01 0.01 

72 2.96 0.05 1.76 0 0 0 

73 1.55 0.05 0.81 0 0 0 

74 4.35 17.93 8.89 18.32 18.32 3.25 

75 2.04 0.01 0.42 0.01 0.01 0.01 

76 14.85 18.66 18.43 31.79 31.79 50 

77 10.2 0.12 4.27 0 0 0 

78 5.94 0.02 1.66 0.01 0.01 0.01 

79 4.25 0.01 0.74 0.01 0.01 0 

80 2.18 1.49 2.37 0.04 0.04 0 

81 3.61 8.59 7.12 2.63 2.63 0.02 

82 3.16 0.29 2.36 0 0 0 

83 0.72 0.03 0.03 0.07 0.07 0.11 

84 4.95 0.54 2.45 1.01 1.01 1.36 

85 3.95 0.05 1.79 0 0 0 

86 2.68 0.01 0.89 0 0 0 

87 5.86 22.71 12.76 35.96 35.96 50 

88 1.33 0 0.12 0 0 0 
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89 2.54 0.9 2.36 0.01 0.01 0.01 

90 3.7 0.17 2.47 0.03 0.03 0 

91 1.45 0.01 0.27 0 0 0 

92 0.3 0.01 0.01 0.01 0.01 0 

93 0.08 0 0.01 0 0 0 

94 0.07 0.02 0.03 0.02 0.02 0.01 

95 0.02 0 0 0 0 0 

96 0.01 0 0 0 0 0 

97 0.01 0.02 0.02 0.01 0.01 0 

98 0.01 0.02 0.01 0.02 0.02 0.01 

99 0.02 0 0 0 0 0 

100 0.01 0 0 0 0 0 

 

Lampiran 4 perbandingan data pembacaan suhu dan kelembaban DHT11 dan HTC-1 

HTC-1 DHT11 Persentase Kesalahan 

Suhu Kelembaban Suhu Kelembaban Suhu Kelembaban 

29.4 55 29.39 49.82 0.03 9.42 

29.4 55 32.24 54.64 9.66 0.65 

29.4 55 32.3 54.75 9.86 0.45 

29.4 55 32.3 54.75 9.86 0.45 

29.4 55 32.3 54.75 9.86 0.45 

29.4 55 32.3 54.75 9.86 0.45 

29.4 55 32.3 54.75 9.86 0.45 

29.4 55 32.3 54.75 9.86 0.45 

29.4 55 32.3 54.75 9.86 0.45 

29.4 55 32.3 54.75 9.86 0.45 

29.4 55 32.3 54.75 9.86 0.45 

29.4 55 32.3 54.75 9.86 0.45 

29.4 55 32.3 54.75 9.86 0.45 

29.4 55 32.3 54.29 9.86 1.29 

29.4 55 32.3 54.01 9.86 1.80 

29.4 58 32.3 54 9.86 6.90 

29.4 58 32.3 54 9.86 6.90 

29.4 58 32.3 54 9.86 6.90 

29.4 58 32.3 54 9.86 6.90 

29.5 58 32.3 54 9.49 6.90 

29.5 58 32.3 54 9.49 6.90 

29.5 58 32.3 54 9.49 6.90 
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29.5 58 32.3 54 9.49 6.90 

29.5 58 32.3 54 9.49 6.90 

29.5 58 32.3 54 9.49 6.90 

29.5 58 32.37 53.65 9.73 7.50 

29.5 58 32.43 53.39 9.93 7.95 

29.5 58 32.5 53.26 10.17 8.17 

29.5 58 32.8 53.25 11.19 8.19 

29.5 58 32.8 53.25 11.19 8.19 

Rata- rata  9.55 4.24 

 

Lampiran 5 data perbandingan hasil respon actuator lampu node dengan matlab 

lampu 

matlab 
Actuator 

Node 
Error 

86.3 86 0.35 

86.3 86 0.35 

86.3 86 0.35 

86.3 86 0.35 

86.3 86 0.35 

86.3 86 0.35 

13.7 14 2.19 

13.7 14 2.19 

13.7 14 2.19 

13.7 14 2.19 

50 45 10.00 

50 45 10.00 

13.7 14 2.19 

13.7 14 2.19 

13.7 14 2.19 

13.7 14 2.19 

13.7 14 2.19 

13.7 14 2.19 

 

 

 

Lampiran 6 data perbandingan hasil respon kipas node dengan matlab 
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kipas 

matlab 
Actuator 

Node 
error 

74.9 74.67 0.31 

74.9 74.67 0.31 

25.1 25.33 0.92 

74.9 74.67 0.31 

25.1 25.33 0.92 

74.9 74.67 0.31 

74.9 74.67 0.31 

74.9 74.67 0.31 

25.1 42.85 70.72 

74.9 74.67 0.31 

25.1 42.85 70.72 

74.9 74.67 0.31 

74.9 74.67 0.31 

74.9 74.67 0.31 

74.9 74.67 0.31 

74.9 74.67 0.31 

74.9 74.67 0.31 

74.9 74.67 0.31 

 

Lampiran 7 data perbandingan hasil respon fogger node dengan matlab  

fogger 

matlab 
Actuator 

Node 
error 

74.9 74.67 0.31 

74.9 74.67 0.31 

25.1 25.33 0.92 

25.1 25.33 0.92 

25.1 25.33 0.92 

25.1 25.33 0.92 

74.9 74.67 0.31 

74.9 74.67 0.31 

25.1 25.33 0.92 

25.1 25.33 0.92 

25.1 25.33 0.92 

25.1 25.33 0.92 
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74.9 74.67 0.31 

74.9 74.67 0.31 

25.1 25.33 0.92 

25.1 25.33 0.92 

25.1 25.33 0.92 

25.1 25.33 0.92 
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Lampiran 8 gambar aksi komponen actuator lampu 

 

A = keluaran redup 

B = keluaran sedang 

C = keluaran terang 

 

Lampiran 9 gambar aksi komponen actuator kipas 

 

A1 = Kipas A untuk keluaran padam 

A2 = Kipas A untuk keluaran aktif 

B1 = Kipas B untuk keluaran padam 

B2 = Kipas B untuk keluaran aktif 
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Lampiran 10 gambar aksi komponen actuator fogger 

 

A = Fogger untuk keluaran padam 

B = Fogger untuk keluaran aktif 

 

Lampiran 11 Gambar Prototipe kandang  
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