


Appendix A

Fitbit placement: wrist-upper outer arm a/oz/209)

time

11:50-11:55
1:55-12:00
12:00-12:05
12:05-12:10
12:10-12:15
12:15-12:20
12:20-12:25
12:25-12:30
12:30-12:35
12:35-12:40
12:40-12:45
12:45-12:50
12:50-12:55
12:55-13:00
13:00-13:05
13:05-13:10
13:10-13:15
13:15-13:20
13:20-13:25
13:25-13:30
13:30-13:35
13:35-13:40
13:40-13:45
13:45-13:50
13:50-13:55
13:55-14:00
14:00-14:05
14:05-14:10
14:10-14:15
14:15-14:20
14:20-14:25
14:25-14:30
14:30-14:35
14:35-14:40
14:40-14:45
14:45-14:50
14:50-14:55
14:55-15:00
15:00-15:05
15:05-15:10
15:10-15:15
15:15-15:20
15:20-15:25
15:25-15:30
15:30-15:35
15:35-15:40
15:40-15:45
15:45-15:50
15:50-15:55
15:55-16:00
16:00-16:05
16:05-16:10
16:10-16:15
16:15-16:20
16:20-16:25
16:25-16:30
16:30-16:35
16:35-16:40
16:40-16:45

108

HR
wrist

91
72
82
82
79
13
82
76
76
71
69
70
70
71
73
71
71
72
71
72
93
88
69
70
69
69
68
69
67
67
67
83
18
106
71
64
65
67
76
74
69
74
83
75
74
78
76
76
80
73
73
69
68
67
68
89
90
78
82

HR
v.o.arm

90
74
80
82
87
99
85
79
74
69
71

67
69
66
70
79
72
65
70
72
89
85
70
70
69
69
68
69
67
68
67
81

101
91

66
64
66
72
75
70
68
74
84
74
73
79
79
75
80
72
71

69
69
67
68
88
88
81

80

difference

time

16:45-16:50
16:50-16:55
16:55-17:00
17:00-17:05
17:05-17:10
17:10-17:15
17:15-17:20
17:20-17:25
17:25-17:30
17:30-17:35
17:35-17:40
17:40-17:45
17:45-17:50
17:50-17:55
17:55-18:00
18:00-18:05

HR
wrist

80
85
102
106
89
78
78
78
77
81
81
80
80
85
81
90

HR
v.o.arm

76
m
17
122
89
78
79
78
80
83
79
80
80
85
82
91

difference

4
26
15
16

T OOONNWO OO

Sum difference

1
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Fitbit placement: wrist-neck s/o2/209)

time wﬂgt u.oﬂ;{rm difference time w'::zt u.oﬂ:rm difference
7:40-7:45 80 73 7 12:35-12:40 73 103 30
7:45-7:50 87 78 9 12:40-12:45 74 95 21
7:50-7:55 76 75 1 12:45-12:50 75 99 24
7:55-8:00 75 74 1 12:50-12:55 80 75 5
8:00-8:05 79 85 6 12:55-13:00 73 75 2
8:05-8:10 84 101 17 13:00-13:05 71 86 15
8:10-8:15 79 102 23 13:05-13:10 71 101 30
8:15-8:20 80 88 8 13:10-13:15 70 m 41
8:20-8:25 81 81 0 13:15-13:20 82 18 36
8:25-8:30 101 19 18 13:20-13:25 101 125 24
8:30-8:35 77 76 1 13:25-13:30 76 92 16
8:35-8:40 69 70 1 13:30-13:35 73 94 21
8:40-8:45 70 68 2 13:35-13:40 75 102 27
8:45-8:50 68 68 0 13:40-13:45 73 72 1
8:50-8:55 68 68 0 13:45-13:50 73 71 2
8:55-9:00 69 69 0 13:50-13:55 79 66 13
9:00-9:05 73 71 2 13:55-14:00 79 73 6
9:05-9:10 79 72 7 14:00-14:05 81 81 0
9:10-9:15 84 91 7 14:05-14:10 77 90 13
9:15-9:20 75 67 8 14:10-14:15 79 81 2 Sum difference
9:20-9:25 73 72 1 14:15-14:20 83 86 3 7
9:25-9:30 68 68 0 14:20-14:25 86 14 28
9:30-9:35 71 70 1 14:25-14:30 74 BLANK  #VALUE!
9:35-9:40 72 69 3 14:30-14:35 75 73 2
9:40-9:45 74 72 2
9:45-9:50 74 m 37
9:50-9:55 69 71 2
9:55-10:00 68 70 2
10:00-10:05 70 68 2
10:05-10:10 69 69 0
10:10-10:15 73 BLANK  #VALUE!
10:15-10:20 69 71 2
10:20-10:25 67 73 6
10:25-10:30 67 75 8
10:30-10:35 72 109 37
10:35-10:40 72 120 48
10:40-10:45 67 106 39
10:45-10:50 67 75 8
10:50-10:55 65 66 1
10:55-11:00 66 69 3
11:00-11:05 69 71 2
1:05-11:10 65 64 1
1:10-1115 70 79 9
1:15-11:20 63 71 8
1:20-11:25 66 75 9
1:25-11:30 63 79 16
1:30-11:35 65 67 2
1:35-11:40 71 132 61
1:40-11:45 62 85 23
1:45-11:50 64 99 35
1:50-11:55 64 100 36

11:55-12:00 62 62 0

12:00-12:05 62 76 14
12:05-12:10 69 75 6

12:10-12:15 93 125 32
12:15-12:20 86 120 34
12:20-12:25 75 120 45
12:25-12:30 73 97 24
12:30-12:35 75 102 27
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Fitbit placement: wrist-ear ae/o2/2019)

time wﬂgt u.oﬂ;{rm difference time w'::zt u.oﬂ:rm difference

15:55-16:00 88 91 20:50-20:55 86 83 3

16:00-16:05 83 84 20:55-21:00 80 79 1

16:05-16:10 75 77 21:00-21:05 80 76 4

16:10-16:15 71 75 21:05-2110 78 78 0

16:15-16:20 72 73 21:10-2115 77 77 0

16:20-16:25 75 78 21:15-21:20 78 77 1

16:25-16:30 81 86 21:20-21:25 78 77 1

16:30-16:35 76 75 21:25-21:30 77 77 0

16:35-16:40 75 75 21:30-21:35 76 76 0

16:40-16:45 78 78 21:35-21:40 81 81 0

16:45-16:50 79 77 21:40-21:45 79 78 1 Sum difference
16:50-16:55 80 78 21:45-21:50 82 81 1 3
16:55-17:00 78 77 21:50-21:55 85 84 1

17:00-17.05 87 93 21:55-22:00 82 77 5

17:05-17:10 76 76 22:00-22:05 82 85 3

17:10-17:15 74 74
17:15-17:20 73 72
17:20-17:25 75 72
17:25-17:30 73 71
17:30-17:35 72 70
17:35-17:40 74 70
17:40-17:45 76 74
17:45-17:50 75 74
17:50-17:55 74 72
17:55-18:00 73 72
18:00-18:05 75 74
18:5-18:10 72 74
18:10-18:15 77 77
18:15-18:20 84 81
18:20-18:25 76 82
18:25-18:30 71 73
18:30-18:35 74 74
18:35-18:40 77 76
18:40-18:45 80 77
18:45-18:50 73 75
18:50-18:55 75 75
18:55-19:00 79 78
19:00-19:05 79 77
19:05-19:10 80 77
19:10-19:15 85 87
19:15-19:20 87 81
19:20-19:25 82 81
19:25-19:30 80 78
19:30-19:35 79 79
19:35-19:40 82 78
19:40-19:45 81 78
19:45-19:50 87 83
19:50-19:55 86 84
19:55-20:00 84 82
20:00-20:05 83 81
20:05-20:10 81 83
20:10-20:15 82 81
20:15-20:20 84 82
20:20-20:25 83 83
20:25-20:30 84 82
20:30-20:35 83 83
20:35-20:40 83 81
20:40-20:45 79 79
20:45-20:50 82 83
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Fitbit placement: wrist-chest pocket 7027209

time wﬂgt u.oﬂ;{rm difference time w'::zt u.oﬂ:rm difference
13:15-13:20 82 n8 36 18:15-18:20 102 127 25 Sum difference
13:20-13:25 83 120 37 18:20-18:25 92 126 34 36
13:25-13:30 84 121 37 18:25-18:30 121 129 8
13:30-13:35 85 n8 33 18:30-18:35 109 126 17
13:35-13:40 94 S 22 18:35-18:40 82 121 39

13:40-13:45 101 127 26
13:45-13:50 105 126 21
13:50-13:55 77 126 49
13:55-14:00 72 77 5
14:00-14:05 77 80 3
14:05-14:10 75 102 27
14:10-14:15 81 88 7
14:15-14:20 79 78 1
14:20-14:25 80 83 3
14:25-14:30 81 98 17
14:30-14:35 87 120 33
14:35-14:40 77 68 9
14:40-14:45 79 104 25
14:45-14:50 76 BLANK  #VALUE!
14:50-14:55 76 73 3
14:55-15:00 76 70 6
15:00-15:05 77 BLANK  #VALUE!
15:05-15:10 77 70 7
15:10-15:15 80 15 35
15:15-15:20 76 98 22
15:20-15:25 74 75
15:25-15:30 76 72
15:30-15:35 77 68
15:35-15:40 77 71
15:40-15:45 80 89
15:45-15:50 80 93
15:50-15:55 78 69
15:55-16:00 82 57
16:00-16:05 78 59
16:05-16:10 80 78
16:10-16:15 76 72
16:15-16:20 74 69
16:20-16:25 78 94 16
16:25-16:30 82 106 24
16:30-16:35 84 14 30
16:35-16:40 75 107 32
16:45-16:50 71 BLANK  #VALUE!
16:50-16:55 72 75 3
16:55-17:00 72 70 2
17:00-17:05 76 72 4
17:05-17:10 77 83 6
17:10-17:15 84 19 35
17:15-17:20 89 120 31
17:20-17:25 74 BLANK  #VALUE!
17:25-17:30 74 99 25
17:30-17:35 75 64 M
17:35-17:40 75 62 13
17:40-17:45 76 74 2
17:45-17:50 74 71 3
17:50-17:55 74 BLANK  #VALUE!
17:55-18:00 74 79 5
18:00-18:05 73 72 1
18:5-18:10 82 106 24
18:10-18:15 92 126 34
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Fitbit placement: wrist-pants pocket @o2/2019)

time wﬂgt u.oﬂ;{rm difference time w'::zt u.oﬂ:rm difference
12:05-12:10 N4 103 n 17:05-17:10 86 93 7 Sum difference
12:10-12:15 98 104 6 17:10-17:15 82 93 il 1
12:15-12:20 83 10 27 17:15-17:20 83 91 8
12:20-12:25 99 124 25 17:20-17:25 81 86 5
12:25-12:30 95 125 30 17:25-17:30 81 83 2

12:30-12:35 79 126 47
12:35-12:40 74 BLANK  #VALUE!
12:40-12:45 77 77 0
12:45-12:50 87 85 2
12:50-12:55 83 65 18
12:55-13:00 83 66 17
13:00-13:05 82 70 12
13:05-13:10 85 67 18
13:10-13:15 85 63 22
13:15-13:20 85 74 M
13:20-13:25 94 96 2
13:25-13:30 81 105 24
13:30-13:35 77 78 1
13:35-13:40 80 75 5
13:40-13:45 84 106 22
13:45-13:50 80 M 31
13:50-13:55 81 100 19
13:55-14:00 80 BLANK  #VALUE!
14:00-14:05 79 70 9
14:05-14:10 79 66 13
14:10-14:15 79 65 14
14:15-14:20 80 65 15
14:20-14:25 79 65 14
14:25-14:30 81 65 16
14:30-14:35 81 64 17
14:35-14:40 82 57 25
14:40-14:45 80 83 3
14:45-14:50 79 72 7
14:50-14:55 80 54 26
14:55-15:00 78 57 21
15:00-15:05 77 61 16
15:05-15:10 90 18 28
15:10-15:15 15 126 1
15:15-15:20 91 10 19
15:20-15:25 92 109 17
15:25-15:30 83 101 18
15:30-15:35 81 BLANK  #VALUE!
15:35-15:40 80 86 6
15:40-15:45 88 85 3
15:45-15:50 80 66 14
15:50-15:55 83 65 18
15:55-16:00 80 69 M
16:00-16:05 81 69 12
16:05-16:10 86 67 19
16:10-16:15 84 71 13
16:15-16:20 85 68 17
16:20-16:25 84 70 14
16:25-16:30 84 68 16
16:30-16:35 84 59 25
16:35-16:40 89 61 28
16:45-16:50 86 107 21
16:50-16:55 81 100 19
16:55-17:00 83 BLANK  #VALUE!
17:00-17:05 85 95 10
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Fitbit placement: wrist-ankle (22/02/2019)

time

11:50-11:55
1:55-12:00
12:00-12:05
12:05-12:10
12:10-12:15
12:15-12:20
12:20-12:25
12:25-12:30
12:30-12:35
12:35-12:40
12:40-12:45
12:45-12:50
12:50-12:55
12:55-13:00
13:00-13:05
13:05-13:10
13:10-13:15
13:15-13:20
13:20-13:25
13:25-13:30
13:30-13:35
13:35-13:40
13:40-13:45
13:45-13:50
13:50-13:55
13:55-14:00
14:00-14:05
14:05-14:10
14:10-14:15
14:15-14:20
14:20-14:25
14:25-14:30
14:30-14:35
14:35-14:40
14:40-14:45
14:45-14:50
14:50-14:55
14:55-15:00
15:00-15:05
15:05-15:10
15:10-15:15
15:15-15:20
15:20-15:25
15:25-15:30
15:30-15:35
15:35-15:40
15:40-15:45
15:45-15:50
15:50-15:55
15:55-16:00
16:00-16:05
16:05-16:10
16:10-16:15
16:15-16:20
16:20-16:25
16:25-16:30
16:30-16:35
16:35-16:40
16:45-16:50

HR
wrist

103
87
92
13
98
76
74
75
73
76
74
84
84
82
82
79
79
78
76
75
82
81
79
80
78
80
80
78
80
77
82
79
80
78
74
76
85
12
100
100
107
102
101
13
94
82
79
82
79
79
88
89
83
83
87
76
77
78
83

HR

106
93
96
17
13
77
74
75
74
77
88
83
84
83
81
80
80
78
75
76
78
74
82
81
78
82
82
81
85
87
84
81
81
80
77
75
82
123
104
123
17
122
120
121
97
83
81
83
79
80
88
89
83
81
80
78
77
79
77

UG difference
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time

16:50-16:55
16:55-17:00
17:00-17:05
17:05-17:10
17:10-17:15
17:15-17:20
17:20-17:25
17:25-17:30
17:30-17:35
17:35-17:40
17:40-17:45
17:45-17:50
17:50-17:55
17:55-18:00
18:00-18:05
18:5-18:10
18:10-18:15
18:15-18:20
18:20-18:25
18:25-18:30
18:30-18:35
18:35-18:40
18:40-18:45
18:45-18:50
18:50-18:55
18:55-19:00
19:00-19:05
19:05-19:10
19:10-19:15
19:15-19:20
19:20-19:25
19:25-19:30
19:30-19:35
19:35-19:40
19:40-19:45
19:45-19:50
19:50-19:55
19:55-20:00
20:00-20:05
20:05-20:10
20:10-20:15
20:15-20:20
20:20-20:25
20:25-20:30

HR
wrist

79
75
76
76
76
81
81
81
83
79
77
76
75
76
75
77
77
77
78
79
72
75
74
74
75
73
74
74
74
76
77
74
73
73
73
74
73
74
76
76
93
98
95
109

HR
v.o.arm

84
75
78
77
80
85
82
81
83
79
77
77
75
77
79
78
77
76
77
80
74
74
74
76
76
72
74
75
77
77
78
78
74
76
75
77
75
74
75
76
107
121
126
127

difference

Sum difference

14 3
23
31
18

n3



Fitbit placement: wrist-chest (flesh) /02201

HR HR HR HR

wrist u.o.arm difference o wrist u.o.arm

19:40-19:45 18 12
19:45-19:50 77 76
19:50-19:55 76 Al

19:55-20:00 80 74
20:00-20:05 76 74
20:05-20:10 75 73
20:10-20:15 76 76
20:15-20:20 80 79
20:20-20:25 77 75
20:25-20:30 80 82
20:30-20:35 79 87
20:35-20:40 81 79
20:40-20:45 83 82
20:45-20:50 81 83
20:50-20:55 75 76
20:55-21:00 79 79
21:.00-21:.05 76 74
21:.05-21:10 75 79
2110-2115 79 81

2115-21:20 82 81

21:20-21:25 81 84
21:25-21:30 16 103
21:30-21:35 81 81

21:35-21:40 75 77
21:40-21:45 73 75
21:45-21:50 75 76
21:50-21:55 76 78
21:55-22:00 75 75
22:00-22:05 79 80
22:05-22:10 125 17
22:10-22:15 126 15
22:15-22:20 105 99
22:20-22:25 87 91

time difference
14:40-14:45 100 109
14:45-14:50 90 89
14.50-14:55 126 m
14:55-15:00 N4 107
15:00-15:05 19 10
15:05-15:10 98 97
15:10-15:15 77 75
15:15-15:20 74 74
15:20-15:25 84 81
15:25-15:30 81 81
15:30-15:35 79 80
15:35-15:40 88 84
15:40-15:45 73 70
15:45-15:50 71 71
15:50-15:55 71 71
15:55-16:00 70 70
16:00-16:05 70 72
16:05-16:10 S 106
16:10-16:15 131 S
16:15-16:20 125 120
16:20-16:25 129 108
16:25-16:30 ns 103
16:30-16:35 82 80
16:35-16:40 84 82
16:45-16:50 73 74
16:50-16:55 77 72
16:55-17:00 79 80
17:00-17.05 82 83
17:05-17:10 81 85
17:10-17:15 79 80
17:15-17:20 86 86
17:20-17:25 83 83
17:25-17:30 90 88
17:30-17:35 89 88
17:35-17:40 86 86
17:40-17:45 87 87
17:45-17:50 98 93
17:50-17:55 103 100
17:55-18:00 100 101
18:00-18:05 84 84
18:5-18:10 84 81
18:10-18:15 78 76
18:15-18:20 79 78
18:20-18:25 90 97
18:25-18:30 102 107
18:30-18:35 10 109
18:35-18:40 106 97
18:40-18:45 102 98
18:45-18:50 104 92
18:50-18:55 n8 104
18:55-19:00 97 101
19:00-19:05 121 105
19:05-19:10 108 99
19:10-19:15 104 91
19:15-19:20 82 87
19:20-19:25 81 89
19:25-19:30 93 86
19:30-19:35 109 97
19:35-19:40 130 124

Sum difference

9
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Fitbit placement: wrist-wrist(palm side) «s/02/200)

time wﬂgt u.oﬂ;{rm difference time w'::zt u.oﬂ:rm difference
8:50-8:55 83 80 13:45-13:50 80 80 0
8:55-9:00 91 92 13:50-13:55 79 75 4
9:00-9:05 88 97 13:55-14:00 81 81 0
9:05-9:10 101 122 1 14:00-14:05 82 82 0
9:10-9:15 79 82 14:05-14:10 85 81 4
9:15-9:20 71 72 14:10-14:15 79 82 3
9:20-9:25 70 71 14:15-14:20 80 84 4 Sum difference
9:25-9:30 69 73 14:20-14:25 87 88 1 2.25
9:30-9:35 77 74 14:25-14:30 83 84 1
9:35-9:40 78 81 14:30-14:35 84 81 3
9:40-9:45 78 79 14:35-14:40 76 77 1
9:45-9:50 88 92
9:50-9:55 84 90

9:55-10:00 82 82
10:00-10:05 83 82
10:05-10:10 83 84
10:10-10:15 82 78
10:15-10:20 85 81
10:20-10:25 87 84
10:25-10:30 87 86
10:30-10:35 86 85
10:35-10:40 86 82
10:40-10:45 84 84
10:45-10:50 85 84
10:50-10:55 85 86
10:55-11:00 86 84

11:00-11:05 82 80
11:05-11:10 87 85
11:10-11:15 87 93
11:15-11:20 84 84
11:20-11:25 84 84
11:25-11:30 81 82
11:30-11:35 81 82
11:35-11:40 81 82
11:40-11:45 81 81
11:45-11:50 82 80
11:50-11:55 79 79

11:55-12:00 78 79
12:00-12:05 78 76
12:05-12:10 79 78
12:10-12:15 88 90
12:15-12:20 85 83
12:20-12:25 76 77
12:25-12:30 77 76
12:30-12:35 79 78
12:35-12:40 78 82
12:40-12:45 92 93
12:45-12:50 82 89
12:50-12:55 82 82
12:55-13:00 79 78
13:00-13:05 79 79
13:05-13:10 78 77
13:10-13:15 80 81
13:15-13:20 82 81
13:20-13:25 81 80
13:25-13:30 82 81
13:30-13:35 80 79
13:35-13:40 78 79
13:40-13:45 73 81
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Fitbit placement: wrist-upper inner arm @s/oz/209)

time wﬂgt u.oﬂ;{rm difference time w'::zt u.oﬂ:rm difference

11:10-11:15 91 87 16:05-16:10 76 78 2

11:15-11:20 92 88 16:10-16:15 75 78 3

11:20-11:25 105 102 16:15-16:20 77 77 0

11:25-11:30 91 82 16:20-16:25 75 75 0

11:30-11:35 72 72 16:25-16:30 76 76 0

11:35-11:40 72 72 16:30-16:35 75 76 1

11:40-11:45 77 73 16:35-16:40 76 79 3

11:45-11:50 83 80 16:40-16:45 79 79 0

11:50-11:55 82 81 16:45-16:50 84 85 1

11:55-12:00 82 82 16:50-16:55 68 75 7

12:00-12:05 79 81 16:55-17:00 75 75 0

12:05-12:10 79 80 17:00-17:05 74 74 0

12:10-12:15 80 81 17:05-17:10 75 76 1

12:15-12:20 79 79 17:10-17:15 73 74 1

12:20-12:25 79 80 17:15-17:20 76 77 1 Sum difference
12:25-12:30 78 82 17:20-17:25 72 73 1 4
12:30-12:35 76 79 17:25-17:30 73 75 2

12:35-12:40 80 81 17:30-17:35 73 75 2

12:40-12:45 77 78 17:35-17:40 79 80 1

12:45-12:50 83 80
12:50-12:55 72 71
12:55-13:00 77 76
13:00-13:05 76 77
13:05-13:10 73 76
13:10-13:15 78 78
13:15-13:20 74 73
13:20-13:25 76 77
13:25-13:30 77 77
13:30-13:35 88 86
13:35-13:40 75 74
13:40-13:45 78 77
13:45-13:50 78 78
13:50-13:55 77 78
13:55-14:00 77 77
14:00-14:05 78 78
14:05-14:10 75 78
14:10-14:15 78 78
14:15-14:20 79 80
14:20-14:25 77 80
14:25-14:30 80 84
14:30-14:35 86 88
14:35-14:40 94 93
14:40-14:45 90 86
14:45-14:50 79 82
14:50-14:55 81 83
14:55-15:00 81 82
15:00-15:05 81 86
15:05-15:10 81 82
15:10-15:15 80 80
15:15-15:20 78 78
15:20-15:25 74 76
15:25-15:30 77 77
15:30-15:35 77 77
15:35-15:40 81 81
15:40-15:45 82 80
15:45-15:50 77 76
15:50-15:55 76 79
15:55-16:00 79 79
16:00-16:05 77 75
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Appendix B

Sound Analysis: Alarm

Matlab Audio Signal Analysis with 25 samples
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Sound Analysis: Background

Matlab Audio Signal Analysis with 32 samples
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Sound Analysis: Conversation

Matlab Audio Signal Analysis with 35 samples
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Sound Analysis: Footsteps

Matlab Audio Signal Analysis with 25 samples
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Sound Analysis: Objects clashing

Matlab Audio Signal Analysis with 25 samples
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Sound Analysis: Ventilator

Matlab Audio Signal Analysis with 25 samples
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Sound Analysis: Trolley

Matlab Audio Signal Analysis with 25 samples
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Sound Analysis: Door slom

Matlab Audio Signal Analysis with 25 samples
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Appendix C

Sound Analysis: Alarm

Matlab FFT(Fast Fourier Transform) Analysis with 25 samples
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Sound Analysis: Background

Matlab FFT(Fast Fourier Transform) Analysis with 32 samples
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Sound Analysis: Conversation

Matlab FFT(Fast Fourier Transform) Analysis with 35 samples
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Sound Analysis: Footsteps

Matlab FFT(Fast Fourier Transform) Analysis with 25 samples
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Sound Analysis: Objects clashing

Matlab FFT(Fast Fourier Transform) Analysis with 25 samples
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Sound Analysis: Ventilator

Matlab FFT(Fast Fourier Transform) Analysis with 25 samples
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— s |

! Fre P Pow P
s 1562 1.40E-01

o 10.77 5.42E-02
- 8.075 2.83E-02

Fre P Pow P

]“ 1562 2.45E-01
14 5.16E-02
10.77 2.31E-02
'oL“_‘n“a B ) )

Sound Analysis:

- Fre P Pow P
- 1562 8.26E-02
o | 5922 0.0462
L 9.69 4.46E-02

Fre P Pow P
@ 2471 1.70E-01
= 68.37 0.1198

i 21]i5 114E-01

(1 m 3 1 =
Py

Trolley

Tram
¥ nomsat

- Fre P Pow P

= 646 690E-02
e || 2126 640E-02
o || 1562 456E-02

Fre P Pow P

]“ 1562 2.50E-01
. 1561 3.96E-02
6.46 3ME-02

Matlab FFT(Fast Fourier Transform) Analysis with 25 samples

- Fre P Pow P
1| 7537 1.99E-01
RaS585 0ne7

- 1023 5.24E-02

Fre P Pow P
oo 17.76 0.01262
w3553 0.01127

- 183 4.67E-03
EiErEeIR Pow P
| 4737 2.72E-01

65.68 0.2662
48.45 2.16E-01

1 ] 3 m £

Fre P Pow P
1992  634E-02
= 2153 005565
w2422  363E-02
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- Fre P Pow P
Lol 7537 1.99E-01
Rl 151383 117E-01

- 1023 5.24E-02

Fre P Pow P
2.32E+00
na7 113E+00
120.6 9.26E-01

Fre P Pow P
1346 5.18E-01
Y 646 2.23E-01
“ 506 1.84E-01

Fre P Pow P
= 14.53 1.95E-01
¥ 40.37 1.63E-01
o 12.92 1.58E-01
T R

. FreP  PowP
fr 10.23 357E-01
24.22 0.02941
4.845 2.76E-02
B
e —
Fre P Pow P
Jom 7537 1.43E-01
i 1443 0.05478
67.29 0.05297
Fre P Pow P
W 16.15 1.53E-01
=, 15.07 0.07963
24.22 3.82E-02

w Fre P Pow P

- 17.67 1.24E-01

16.15 0.09583
13.46 8.62E-02

Critical Alarm Lab | Master Graduation | Yoon Lee
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Fre P Pow P

S s 2.49E-01
13 02483
1674 205E-01
|| O— _
~  FreP  PowP
g 1562 401E-02
“ 1077 003991
=l 1992 204E-02
i — N— —ah
_ FreP  PowP
o 1292 101E-02
“ 2745 937E-03
© 1453 795E-03

R Fre P Pow P

i 15.07 6.24E-02
10.23 3.40E-02
- 50.06 2.45E-02

Fre P Pow P
E“ 17.76 9.10E-01
" 5383  372E-01
“ 1561 3.21E-01

Fre P Pow P
= 1884  364E-01
b=l g 3.29E-01
L 7537  147E-01



Fre P
20.99
19.38

Fre P
| 5006
AAHTA
59.22

Fre P
53.83
46.3

26.38

2207

Pow P
2.45E-01
01536
153E-01

Pow P
3.55E-02
0.03393
2.84E-02

Pow P
2.78E-01
0.2449
2.45E-01

Fre P
15.61

13.46
10.77

Fre P
7.537
9615
6971

Pow P

4.05E-01
1.42E-01
1.30E-01

Pow P
2.78E-02

1.83E-02
154E-02

| Fre P Pow P
a 2153

1.67E-01
= 15.61 01344
"l 7537 7.64E-02
w .
- Fre P Pow P
s 7.537 8.72E-02
o 6.998 0.08524
6.46 3.37E-02

Sound Analysis: Door slom

Matlab FFT(Fast Fourier Transform) Analysis with 25 samples

- Fre P
ral 10.23
% 6.46

“ 9152

Fre P
41845
10.23
10.77

a3

Fre P
1 5383
5922
8.613

Pow P
117E-01
3.69E-02
2.71E-02

Pow P
1.67E+00
1.56E+00
4.41E-01

Pow P

2.98E-03
118E-03
1.05E-03

B|

Pow P

9.27E+00
8.18E+00
7.53E+00

Fre P
53.83
10.23
9.69

Fre P
53.83
10.23
9.69

Pow P
7.10E-02
0.04771
4.49E-02

Pow P
717E-02
0.04771
4.49E-02

Brell Pow P
E"' 10.23 2.03E-04
: 8.613 0.0001636
3.768 1.04E-04
4 Fre P Pow P
E'j] 3.768 190E-04
al 4.845 0.000183
ol 7537  140E-04
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- Fre P Pow P
8.613 2.78E-02

o 2315 1.75E-02
14,53 9.62E-03
P

Fre P Pow P

18.3 3.74E-03
18.84 3.69E-03
253 6.79E-04

N Fre P Pow P
. 16.69 8.59E-04
: 17.23 8.23E-04
] 12.38 156E-04
|
Fre P Pow P
4.845 1.25E-03
‘E«- 9.152 1.03E-03
& 8.075 4.43E-04

Fre P Pow P

4.845 136E-03
10.23 7.89E-04
8.075 7.09E-04

Fre P Pow P

6.46 5.02E-03
19.92 4.86E-03
10.23 3.84E-04

Fre P Pow P

10.23 7.22E-03
8.075 0.03466
5922 2.72E-02

Fre P Pow P
9.152 7.37E-02
8.613 0.01287
4.845 6.66E-03

Fre P Pow P
4.307 4.28E-04

10.77 0.0003503

3.23 2.98E-04

Fre P Pow P

4.307 6.48E-03
6.46 0.001948
7537 1.06E-03
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i v Joumm
{ Voo 1 %

Fre P Pow P : Fre P Pow P ' Fre P Pow P s Fre P Pow P

E" 9152 2.31E-03 N 8.613 4.29E-03 10.77 715E-03 i 6.998 8.40E-04
| 6.46 9.40E-04 : 9.69 0.001498 = 10.23 2.97E-03 i 18.84 0.0006251
8.075 5.46E-04 L 14.53 140E-03 . 9.69 144E-03 : 8.075 510E-04
Fre P Pow P Fre P Pow P | Fre P Pow P “ Frep Pow P
3 12.38 6.85E-05 5: 8613 9.66E-04 ! 8.075 2.06E-02 % 0 3.39E-04
; 4.845 517E-05 523 0.0003837 . n3 1.75E-02 " 4307 255E-04
6.998 4.23E-05 = | 8506 3.67E-04 11.84 149E-02 . BYB 8.22E-05

Fre P Pow P
] 16.69 2.02E-01
. 6.46 1.91E-01
9.152 1.73E-01
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Appendix D

Application structure: nurse mode

You are logging in

C.M.

Taking care of the
sound level of intensive care Unit

Login <> Report

A4

Loading....

Nurse

Cacophony Mapper

L7 Y
8 May, 2019 |
Your information logout
q A
Unit A
. - v
Taking care of the Yoon
sound level of intensive care Yoon A
v )
| am working
Login information
oo
Email address from et
Email address in 10mins
Password until 16:00
Password
16:30
m

! N S R

< Cacophony data

To use Cacophony Mapper, overall
please allow functionalities !

listed below inciental < w —alarm

conversatign b\ockground
Yoon
-Bluetooth N Daily Weekly Monthly
-position tracking v
-microphone N According to our system, < B
h v now you are not in the unit
-camera (heart rate) or your schedule is off.
-notification v

If you are here and properly
and already connected to
your bluetooth properly,
please click the button below.

800 900 1000 100 1200 1300 1400 1500 1600 17:00

24m 48m 10m 33m

58m
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10:56
[ ]
8 May
Friday
Daily
Cacophony Mapper 10mins ago
How dk? UO% feel about today’s 800 900 1000 100 1200 1300 1400 1500 1600 17:00
cacophony? ) e @
> AnOIUSIS 24m 48m 10m 33m
e
63ds 7048
g 5548 5745
43dB 40dB
‘ 3648
Weekly | | i

8 May, 2019 *

Mon Tue Wed Thu Fri Sat Sun
= X E a E E E

¥

active

frustroted

@ - Monthly

displeased

1th 18th 25th

l||||||||||||||||||||||||||||g

< Cacophong data < Cacophony data <{ Cacophony data

overoll overall overall
1
inciental < W¢clarm inciental ~ w—clcrm inciental ~ waularm
’ \ 4 \ / \
conversation background conversation background conversation background
Daily Weekly Monthly J Daily Weekly Monthly Daily Weekly Monthly
< 8Mar > > < 4 Mar-10 Mar > > < March 2019 >

X 7048 4

574
408

o
W
-4
@

4355 259

A P

63dB distressed conversation

@ *

68dB alarmed incidental

Tith 18th 25th

@ HDHH
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Application structure: researcher mode

C.M.

Taking care of the
sound level of intensive care

Loading....

Cacophony Mapper

Y

Taking care of the
sound level of intensive care

Y

Login

N’

Email address

Password
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You are logging in
as a..

>

Y

Y

Nurse

Y

logout
Daily
Analysis
Weekly
Monthly
logout
Weekly
Analysis
Monthly
logout
Monthly
Analysis —_—
u Daily
weekly
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<{  Cacophony Map

<  Cacophony Map

< Cacophony Map

iON NONOROJORCR

[ Overall I by unit Ibg nurse]

Sound level: 60dB | Emotion reports: 64

Auto play > W

.
500 \ .

4:00 - - —_ -

1

X 300 -

1 : i

! 260 Unit A
. 1.00 L

0 2400 @ \
23:00

2200 D

| 2100 D

< Cacophony Map

< 4 Mar-10 Mar >

2NO)

L JONOGHOROROK,

[ Overall I by unit Ibg nurse]

Unit F

Sound level: 45dB | Emotion reports: 12

Autoplay > W

EION NONONONONCES
[ Overall I by unit Ibg nurse]

O Qs Oumec Qumo Q) unee
@uir O ums Quwen O vy
-

Hannah

Sound level: 50dB | Emotion reports: 4

Autoplay > W

[ Overall I by unit I by nurse ]
Sound level average: 60dB  |Emotion reports average: 64
4 55dB 64
5 72dB 58
6 63dB 62
7 57dB 60
8 63dB 5
9 60dB 59
10 58dB 68 >

< Cacophony Map
< March 2019 >

{ Cacophony Map

< 4 Mar-10 Mar >

[ Overall

by unit I by nurse ]
E—

Unit F

Sound level average: 58dB

Emotion reports average: 13|

4 55dB 64
5 72dB 58
6 63dB 62
7 57dB 60
8 63dB 55
9 60dB 59
10 58dB 68

.
1
! 200 18
1

Cacophony Map
<{ 4 Mar-10 Mar >

[ Overall I by unit Ibg nurse]

Owir Qums Quic Qumo O ume
@i Ouws Quwn O vy
-

Hannah

Sound level average: 58dB | Emotion reports average: 4

{  Cacophony Map

{ March2019 >

4 5508 64
5 72dB 58

>
6 63dB 62
7 57dB 60
8 63dB 55
9 60dB 59
10 5848 68

{ Cacophony Map
{ March 2019 >

138

. - by unit | by nurse
[ Overall | by unit I by nurse ] [ Overall I by unit I by nurse ] [ Overall I Y y
. O Unit A O Unit B O Unit € O Unit D O Unit €
Sound level average: 62dB | Emotion reports average: 56 Umt F @ UnitF O U@ O UnitH O VR
4 Mar-10 Mar 55d8 64 Sound level average: 62dB [Emotion reports average: 56} 1 Hannah
1 Mar-17 Mar 72dB 58
jlEliiorziliion 63d8 62 2 Moroar SELE & Sound level average: 62dB |Emotion reports average: 56
25 Mar-2 Apr. 57dB 60 11 Mar-17 Mar 72dB 58
18 Mor-24 Mar 63dB 62 4 Mar-10 Mar 55dB 64
- 25 Mar-2 Apr 57dB 60 - 11 Mar-17 Mar 72dB 58
> | | 18 Mor-24 Mar 63dB 62
25 Mar-2 Apr 57dB 60
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Appendix E

Appendix 4

Questionaire for an interview with a nurse

General Information
<

1. name?
& 2. age?

3. work place?
| general 4. working experience?

Daily Routine
1. What time do you start and finish at work? How long do you work a

aaaa'a day? How many days do you work a week?
H 2. What kind of work do you do to take care of your patients?

@ 3. Are you usually busy while you perform your job?

daily 4. |s it stressful to perform your job? What is the main source of your
routine stress?

5. Do you take some break while you are working?

Value
1. How do you feel about working as a nurse in the ICU? How would you
.|.+.|. define your passion as a nurse?
\'l'é 2. How do you feel about your medical team?
. 3. How do you feel about your patients?
W 4. How do you feel about your patient’s family?
5. Are you interested in improving a hospital system? Is there any im

provements going on?

Sound experience in the ICU

1. How do you feel about the noise level of operating sound of machines
in general?
I I 2. How do you feel about the noise level of alarms from machines?
|||| | |

3. How do you feel about the noise level of general conversation in the

ICU? (Clinicians, visitors...)

4. How do you feel about the noise level of incidental sounds in the ICU?
(footsteps, door slam, objects clashing, trolley...)

5. Are you aware of the term “Sound fatigue” or “ Noise fatigue™? After
listening to the definition and the symptom of the sound, can you
come up with similar experiences of your own?

sound experience
in the ICU

Device placement

1. Are you willing to try new gadgets to improve the sound environment
in the ICU?

device / 2. Is there any area that you cannot use your digital gadgets
W specifically?
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Personal Information
Maeijke van dee Tol (23)

Aleijne ziekenhuis Leidendorp
Working experience of 3 years

140

Hospital Routine

day shift: 7:00-15:30
evening shift: 14:45-23:15
night shift: 22:45-7:15

Day shift starts from 7.00 to
15:30, evening shift starts from
14:45 to 2315, and night shift
starts from 22:45 to 7:5. There
are overlapping hours between
slots, and nurses usually hand
over the patient ‘s medical
records and important notes.

Day shift involves a lot of physicall
labor than other shifts since
nurses need to wash patients and
tide them up. Time preference
really depends on people since
one only goes for the night shifts
while someone prefers day shift.

Value
Becoming a nurse used to be
my childhood dream. | like to

have challenges in my work
feel achivements by them.

| love good interactions my
patiens and visitors. Some can
be annoying but generally,
they are nice good people.

Society in the hospital can be
highly hierarchical because there
are different classes of nurses
and doctors.

Sound experience in the ICU
Becoming a nurse used to be

my childhood dream. | like to
have challenges in my work feel
achivements by them. | would
like to change the hospital cul-
ture positively if there is a chance

Important notes for
Cacophony Mapper

“shift changes by 15 minues in
day/evening/night hours, so
keep that in mind when you
design a function with time.”

“Nurses are not allowed to
wear something on their arms
because of possible infec-
tion. Keeping something in
chest pocket is totally fine”

“Changes can be slow in the
hospital because no one wants
to put an additional burden on
their shoulders. However, if they
are used to the new system,
then they will follow through the
new rules and what you need
to is to find the way to make
nurses get used to the system
by making it simple and nice.”

“Some people might prefer to
wear the sound collection part
on inside the pocket because
they want to look tidy. I think you
should as people’s preference
and apply it to your final design.”
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Appendix F

Programming: Java for Android

ackage nldutide.software.soundfilterrealgit;
. Construct a 1-D complex data sequence.
public class Complex1D

ok

) <em>x</em>[<em>i</em>] is the real part of <em>i</em>-th complex data.
.public double x[J;

*/* <em>y</em>[<em>i</em>] is the imaginary part of <em>i</em>-th complex data.

) public double y[7;

Complex 1D

ackage nldutide.software.soundfilterrealgit;

*EFET transform of g complex periodic sequence.
* gaut or Baoshe thm? , , :
.y @author Astronomical Tnstrument Group of University of Lethbridge.

public class ComplexDoubleFFT extends ComplexDoubleFFT_Mixed

* <emrnorm7foctor</em> can be used to nom}olize his FFT Hron%‘orm This is be?ouse
*a call %f forward tr nsf?rm (ﬁam> t<{em>) followed by a call of backward transform
L (<kem> tiply't sequence by <em>norm_factor</ems.

ublic double norm_factor;
Brivote goub e wavetable[ T;

private int ndim;
ok

* Construct a wavenumber table with size <em>n</em> foEComglex EFT. .

* The sequences, with the same size can shgre g wavenumber table. The prime ,

- foctorlzotlonéaf <em>n</em> together with a tabulation of the trigonometric functions
*are computed and stored.

t</em>) will mu e inpu

*@param n the size of a complex data sequence, When <em>n</em> is a multiplication of small
) numbers (4, 2, 3, 5), this FFT transform is very efficient.

E)ublic ComplexDoubleFFT(int n)

ndim = n;
normjo%tor =n; _
if(wavetable == null || wavetable.length =(4*ndim+15))
wavetable = new double[4*ndim + 15];

cfftiilndim, wavetable);

}

ok

» Forward complex FFT transform.

* ?porqm x.2*<em>n</em> real double data repre?entmg <em>n</em> complex double data.
* As an input parameter, <em>x</em> '? an array of 2*<em>n</ems> real

*data repres ntlgg <em>n</em> comp eﬁ< data. As an output parameter, <em>x</ems> represents <em>n</em>
*FFT°d complex data. Their relation as follows:

*

*

<br>
X[ 2*i] is the real part of <em>i</em>-th complex data;

*

/ public void ft(double x[7)
if(xlength |= Z*qdim? ,
throw new lllegalArgumentException(“The length of data can not match that of the wavetable”);
cfftf(ndim, x, wavetable);

<br>
X[ 2*i+1] is the imaginary part of <em>i</em>-the complex data.

Complex

Double FFT

ok

» Forward complex FFT transform.

. @param x an array of <em>n</em> Complex data
public void ft(Complex1D x)
if(xx.length = ndim)

throw new IllegzjIAr?umentException(“The length of data can not match that of the wavetable”);
gouble[]oy E ngw doubfe[2*ndimT;
or(int I=0; ikndim; i++)

2*' = X. il
g3 X,

FitF(ndi table):
rdig. Y wavetaRle).

X
)

ok
¥ Backward complex FFT transform. It is the unnormalized inverse transform of <em>ft</em>(double[]).
* @param x 2*<em>n</em> real double data representing <em>n</em> complex double data.
*As ?8 input parameter, <em>x</em> is an array of 2*<em>n</em>
*rea ot9 representing’ <ems>n</em> comp*ex, ata. As an output parameter, <em>x</em> represents
*<em>n</em> FFT°d complex data. Their relation as follows:
<br>
: xtg2*<em>i</em>] is the real part of <em>i</em>-th complex data;
<br

>
* X[2*<em>i</em>+1] is the imaginary part of <em>i</em>-the complex data.

/ public void bt(double x[])

if(xlength != 2*ndim
( throg\JN new Iﬂego?ArgumentException(“The length of data can not match that of the wavetable”);
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cfftb(ndim, x, wavetable);

}

ok

* Backward complex FFT transform. It is the unnormalized inverse transform of <em>ft</em>(Complex1D[]).

*

. @param x an array of <em>n</em> Complex data
{public void bt(Complex1D x)

if(xx.length = ndim)
throw new IIIegdoI ?umentExceptlon( The length of data can not match that of the wavetable™);

?o yble[ e[2*ndi
or(mtl im; i++)
EZ*I] = xX[i]
231 = X g[l]

?fftb(ndlm y, wavetable);
or(int i=0; IKAdiM; i++)

=P

ockoge nl.dut.ide.software.soundfilterrealgit;

author Baoshe Zhongﬁ
author Astronomical Tnstrument Group of University of Lethbridge.

closs ComplexDoubleFFT_Mixed Complex
{ Double FFT

¢

assf2: Complex FFT’s forward/backward rocessm of factor 2;
%gn is +1 forpbockword and -1 for forward ronsformgs y

void pos/s*fZ(lrrw]t:I:cilr? flc?rt QOQE\?\IlO?’COjg(PéenSC (). d ?uble ch[], final double wtable[], int offset, int isign)

_Mixed

{
Ic?éubll khz fr2
int iwT;
oot
for(k=0; k<I1; k++)
{ ah=k*id
i 2*k*|dg£0 +cclac+ido];
e T By
) ch[ah+ido*1+1]=cC[ac+T]-cc[ac+ido+1];
}else
for(k=0; k<I1; k++)
for(i=0; i<ido-1; i+=2)
{ oh |+k |do
cqohj[ cc oc%+cc[oc+|do]
%h[oh+1]c+c1(j[oc+1]+%c][ c#+l1+ido];
SHEShiT%il SR A 2SI gt 32
} 4 :
}

¢

assf3: Complex FFT’s forward/backward processing of factor 3;
%gn is +1 forpbockword and -1 !or forward ?ronsformgs

void passf3(int ido, int I1, final double cc[], double ch[], ﬂno(double wtable[], int offset, int isign)

ﬂnol gou le taur=-
mol Ie tow 0. 866025403784439

double CI2 C|3 ‘di2, di3, cr2, cr3, dr2, dr3, ti2, tr2;
intiwl, iw2;

iw] = offset;
iw2 = iwl + ido;

if(ido==2)
Eor(k—T k<=I1; k++)

ac=(3"k- 2% ido:
tr2=ccl[ac]+ccl[ac+ido];
cr2=cc oc idoJ+taurtr2;

ah=(k-
ch[ah]= cc[oc ido]+tr2;
ti2=cc oc+1]+ccgoc+|do+1]

cj2=cclac-ido+1]+taurtti2;
ch[ah+T]=cclacrido+1]+ti2;

cra=isign’taui(ccfac]-cc[ac+ido );
E |%g|r11*t Ui cc oc+1] cclac+ido+1]);

C Tido]=cr2+ci3;
hfah do+1 2+cr3
. e
}
else
{

for(k=1; k<=I1; k++)
Eor(i:O; i<ido-1; i+=2)
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ac=i+(3*k-2)*ido;

tr2=cclac]+cc oc+|do]

cth cclac-idol+taurtr2;

ah=i+ *ido;

chlah cc[;oc |do]+trd2

t|2 cclac+]]+cclac+ido+1];
=cclac-ido+1]+taurti2;

£Oh+1] =cclqc- |do+1]+t|2

isign*taui’(cclac]=ccla d]
cclacH]- cc[oc+| OF17):

C|3 |5|g2 n*tqui*

r3 cr2+C|

i2=Ci2+cr3;

i =%2-cr e :
chlah+Tido+1]=wtable[i+iwIT*di2+isign*wtable[i+1+iw] *dr2
chlah+T¥do =wtob|e[|+|w1 Jrar2- ISI nwiable[i+1+iw1]*
chlah+2¥Tido+1]=wtable[i+iw +isign‘wiable +1+|w2 dr3

chfah+2*1*ido]= gzvtoble[m 2] r3 isign wtoble[l +Hiw2]*

) }

passf4: Complex FFT’s forward/backward ?rocessmg of factor 4;
isign is +1 for backward and -1 for forward transform

¥0|d passf4(int ido, int I, final double cc[], double ch[], ﬂno(double wtable[], int offset, int isign)

¢

inti, k ah;

double C|2 C|3 Ci4, cr2, cr3, cré, til, ti2, ti3, ti4, trl, tr2, tr3, tr4;
int iwl, iw 3!

iw] = Off. sef

iw2 = iwl + ido;

iw3 = iw2 +ido;

if(ido==2)
Eor(k—O' k<I; k++)

ac=4"k*ido+1;
til=cc[ac cc[oc+2 |d 1:
ti2=cclac +cc[o 0],
tr4=cc +3*|do] cc[oc+|do
t|3 cc ac+ido]+cc[ac+3%doT
clac-1 ccoc 2* o1]
tr2= cc oc 1 +cc(§1 |d -1
c+ido-1]-c %0c+3*|do 17;
tr3= CC[nOiH 1]+cc[oc+ *ido-17;

] tr2+
+2*I1*|do] tr2-tr3;
+1]=ti2+t

000000009
QQ00Q0QQQ0
T
=

=
O
N
—
i
0 @)
Q"
>,
=
=5
4;

else
for(k=0; k<I1; k++)
Eor(i—O' i<ido-1; i+=2)

c=i+1+4*k*ido;

t|1 cclac cc[oc+2*| g]

ti2=ccl[ac]+cClac+2%i

t|3 cC oc+| o +cc[oc+ ido];

tr4=ccfac+3 o cc o +|d0'

tr1 cclac- 1 cc oc+

tr =cclac- +cc oc+2| c;

ti4=cc oc+ 1[-cclac+3c é) 1]]
o-1;

trS c o +| o +cclac+3%i

ch oh tr2+tr3
cr =i
3[c1h+1]3t|2+t|3

cr2 tr1+|5|gn tr4;
cré=tril-isign’tr4;
Cl2= t|1+|5|gn*t|4
cﬁl =tjl-isign*ti4;
n+[1 |go] wtoble[}|+|w1]*c -isign wtoble[}|+1+|w1]*C|2
ch oh+l1* i+HWLci2+isign wiable[i+1+iw1]*cr2;
ah+2¥Tido wtoble |+|w % cr3-isign*wtablefi+1+iw ] Ci3;
ch oh+2 I1*|do+1] wt(‘]n w2]*c S+isign*wiable[i+1+iw?2 T°cr3;
chla h+3*1*|go egl+|w3]*c r4-isign‘wtab e|}|+ +iw3]*Ci4;
ch ah+3*Tfido+1]= wtob e[i+iw3]*cid+isign*wtabte[i+1+w3]*Cr4;

o+1]=wtab

)
assf5: Complex FFT’s forward/backward rocessm of factor 5;
%gn is +1 forpbockword and -1 for forward ronsformg

id f5(int ido, int I1, final doubl dIhfdetI t offset, int
(TR e SR LG iy o ot oo

final
final
final
final g

iwl = offset

iw2 = iwl + ido;
iw3 = iw2 +ido;
iw4 = iw3 + ido:

r2, cr3. crb, cr4,
tr4, trb;

if(ido==2)
Eor(k—T k<=I1;++k)
c=(5"k-4)ido+1;
t|5 cclac]-cc oc+3*|do

ti2=cc[ac]+ccl[ac+3* |d02]j
ti4=cc[ac*ido]-cc[ac+ |do
ti3=cc[ac+idoJ+cclfac+

tro=ccfac-1]-cc[ac+3i o
tr2=cc[ac-1]+cc[ac+3*ido-
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¢

}}

}

else

tr4=cc[ac+ido- q ccl[ac+2%do- 1
trS ckc ac+ido-1]+cc[ac+2%ido-
)'ido;

ch [ah]Zccldc-ido-1]+tr2+tr3;
chlanh+1]=Cclac-ido | +1i2+ti3;
crz=cc[ac-ido- 11+tr tr24tr12:tr3;
Cl2=cclac-ido]+Ir11*ti2+tr12*ti3;
cri=cclac-ido-1]+tr12%tr2+1r1itr3;
C|3 cc oc i %+ r2* t|2+tr11 *ti3;
cro=isig i 1112*tr4)
C|5:|s|gn |11*t|5+m2*t|4
Créa=isign*{til2*tr5-ti*tr )'
cﬁlﬂﬂgn’i i12*ti5-ti11"ti4)

chla +I1*| %:|:cr2—c:|5;,
chlah+4*Tfidg]=cr2+ci5
chfah+Tdo+1]=ci2+cr5;
chrah+2¥Tidox1]=ci3+cr4;
chfah+241Ydo]=Cr3-ci4;

ch oh+3*1*1go =Cr3+cCi4;
chfah+3*1*ido+1]=ci3-cr4
chfah+4*7*ido+1]=ci2-cr5

for(k=1; k<=I1; k++)

Eor(i:O; i<ido-1; i+=2)

ac=i+1+(k*5-4)*do:;
tig=cc[dc]-cc oc+3 “ido]:
ti2=cc[ac]+cclac+3*ida]:
ti4=ccl[ac*ido]-cc[ac+ | ol
ti3=cc oc+|do +cc ac+ |do
tro=ccfac-1]-cc[ac+3i
tr2= cc ac-1 +cc oc+3
tr4=cc[ac+ido-]]-cc oc+2*|d’o
tré-cc oc+|do 1]+ccfac+2%ido-
=i+ 0;
ch ah cc[oc ido-1 +tr2+tr3
chlah#1]=Cc[ac-ido |+ti2+ti
cr2=cc[ac-ido-1]+tri*tr2+tri2*tr3;

ci2=ccl[ac-ido]+tr1*ti2+tr12*3:
cr3=cclac-ido-T]+tr12%tr2+triitr3;

Ci3= cc[oc ido +tr12*t|2+tr11*tl3
Cro=isign (til ro+til 2=t
CIo=isign™( |11*t|5+t|12*t|42
cr4—|5|gn ti12*tr5-ti1trd);

Cl4=isi i127115-i11114);

ra=cr CI4

r4=cr3+ci4;

i3=ci3+cra;

14=Ci3-cr4.

ro=cr2+cis;

r2=Ccr2-cis;

19=Ci2-Cr5;

2 HE R tableliwTT tablefi+1+wITdi2:
chlah+[Tfidol=wtable[i+iwlT*dr2-isign*wtable[i+1+iw
ch oh+l1*igo+ =wtapfe[i+iwl]* §|2 %lgn wta E +1+|\;|s/1; dr2:
chfah+2¥Tfidol=wtableli+iw2]*dr3-isign*wta Ie i+1+iw, *d|3'
ch oh+2*|1*]do+1]:wt(i1b e[|+|w2(;*d|3+|5|gn*wtc]1b |+1+|W2C;| dr3;
ch oh+3*1*1g0]:wtob egl+|‘w_3 *dré-isign"wtable[i+1+iw3]*di4:
chlan+3*T*igo+1 l=wtable[i+iw3 [*di4+isSign*w ob eli+1+iw. ]*d’r4;
chfah+4* 1*ggo]=wtoblegl+|‘w‘4j*d [9-Isign“wta %EH +iw4]1*di5;
ch[ah+4*1"ido+1]=wtabfe[i+iw4]*di5 +|S|gn *wtabte[i+1+iw4 *dr5;

assfg: Complex FFT’s forward/backward
%gn |§sJ +1 forpbockword ondoq Forwar,

rocessmg of general factor;
r torward onsforms

144

void possfg(mt na
| double wtablel], int o

%I int ido, |nt|ﬁ> int 1, int idl1
le cc[], double ¢ ][f] double CZB] double ch[], double ch2[],
set, int isign

mt I%f Id|J |dot |pph, i, J, k, 1, jc, Ic, ik, nt, idj, idl, inc, idp;

mt

nt=j
|pph Q
|do>

}
else
{

}

idl=2-ido;

offset
t=ido / 2;

p+1)/ 2;

kit

for(j=1; j<ipph; j++)

—

%ofréi (ﬁ i<i 211|+L‘<")

#%:rl&io k<I1; k++)

for(i=0; i<ido; i++)

: U OsEReesa Can PR Y
r(| Ok|<<||1 k++))

ch[|+l<*|do] ccli+k*ip*ido];

for(j=1; j<ipph; j++)
+Co:rlg:_6; i<ido; i++)

for(k=0; k<I1; k++)

EhHirerimse el

* +k*

96 | |+ jC+k ||o)* ];

+
[i

chli+k*idd )] ccli+k*ip*ido];
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o
'\f{%‘ﬁo:’l- Iipph: 1++)
Ic=ip-I;

%CCOII’(Ikd8 ik<idl1; ik++)
ik+[fidI]=ch2 tablefidl-2+w1 e+
IR L] NS e R Sl e

idlj=idl;

inC+=ido; :

Eor(J:Z' j<ipph; j++)
JC=Ip-)

I?(Id|]>|§p) Idlj_:ldﬁwﬂ

war= WtOblle§| il
wai=wtable[idl-1+iw
tor(ik=0; ik<T J||<++)
2[ik+[*idl] h2[ik+j*idI1];
gZP o5 Jj+v%glrgg WQI é : [ik]+jc*id|1];

}

?or(j:t <ip ++)
o ilp(tg)%[ljtij';<'éﬂ12['rk1ﬂd|1]
{

+or€k =1; ik<idl1; ik+=2)

F4

1)
3

ch2 ik-1+j" |d|1 =c2[ik 1 idl PICZ ik+jc* |dloq
Ch%%kﬁ ol c]n#' IHCA g e
) gh2 |k+Jc |dpl] 5[|k jfidfl]-c Lﬁ( 1JJch dI%
%oc[ =1:
if(ido::2 return;
nac[0]=
for(ik=0; |’k<|d|1 ik++) c2[ik]=ch2[ik];
Eo <1 J<ip: j++)
for(k=0; k<I1; k++)
hl(k
S TCHADR R Sy
if(idot<=I1)
{ o
di=0,
for(j=1; j<ip; j++)
idij+=2;
for(i=3; i<ido; i+=2)
4o
E2: kel kit
Li-1+Ck+j*N =
cifi-( +J )DI|gEI]dIJ 2+|w1;| Ch[}l K+1)*ido]-
c1[|+(k+1|?1? ablelidij-T+iwT]* ch([ £k+ *[1)*ido];
| 2+iw1T chli+(k+*1)*
) |5|gr?v?/bc(1jtgle[ﬂjv|\]/ L?w% thf 12 \<d+?’ﬁ)*ido];
} }
}
?Ise
idj=2-ido;
for(j=1; j<ip; j++)
idj+=id
for(k= O k<l1 k++)
%rZi—%’- i<ido; i+=2)
idij+
Li-1+Ck *I1 =
c ﬁl +< +J g |:| dij- 2+|w1;| Ch[}l +(k+D%ido]-
|? w ablelidij-T+iwT]*ch |+£k+ *[1)*ido];
Clli+(k+* 1?
eﬁ ij- 2+|w1 | (k4] *H)*\< 4
) isign*w b|e[|dlj +|w ] Chli-1+(k+j11)*ido];
} }
}

}

¢

cfftfl: further processing of Complex forward FE
¥oid cfftfi(int n, double c[], final double wtable[], int isign)
t jdot
it 10k
int__ na, nf, ip, iw, ido, idl1;
int[] nac =new int[1];

int iw
double[j ch = new double[2n];

|w1 24*

Sgstem ‘arraycopy(wtable, 0, ch, 0, 2*n);
nac[0] = 0;

nf (Ont)wtoble[1+|w2]

I1 1

Eor(ld 2 Kl<=nf+1; k1++)

ig (|m1)wtoble[k1+|w2]
a5

ot= |do+|do
M=idot*[1;
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¢

if(ip==4)
if(na==0)
passf4(idot, I1, ¢, ch, wtable, iw, isign);
else
passf4(idot, I1, ch, c, wtable, iw, isign);
na=1-na;
else if(ip==2)
{ if(na==0)
passf2(idot, I1, c, ch, wtable, iw, isign);
else
passf2(idot, I1, ch, c, wtable, iw, isign);
na=1-na;
%Ise if(ip==3)
if(na==0)
passf3(idot, I1, ¢, ch, wtable, iw, isign);
else
passf3(idot, I1, ch, c, wtable, iw, isign);
na=1-na;
else if(ip==5)
if(na==0)
passf5(idot, I1, ¢, ch, wtable, iw, isign);
else
passf5(idot, I1, ch, ¢, wtable, iw, isign);
na=1-na;

) ) )
~

S )
~

else
if(na==0)

passfg(nac, idot, ip, 11, idl1, ¢, ¢, ¢, ch, ch, wtable, iw, isign);
else

R )
~

if(nac[0] 1=0) na=1-na;
N=12;
|w+:(ip—1)*idot'

I( 0) ret
ri= O i<2*n; |++) c[i]=ch[i];

/ cfftf: Complex forward FFT

V4

void cfftf(int n, double c[], double wtable[])

}

¢

cfftfli(n, c, wtable, -1);

/ cfftb: Complex borward FFT

*

void cfftb(int n, double c[], double wtable[])

¢

cfftfi(n, c, wtable, +1);

cfftil: further initialization of Complex FFT

V4

¥oid cfftil(int n, double wtable[])

146

final int[] ntryh
ﬂnol o[]oler WOpI{ ’“ c}]th Pl;

t t, Nt
'é‘oubl'goor%fg =L
int IZ ib;

i1, k1
t Id f, l,
g]oubl || n ip, nl, ng, nr;
int |do |pm
nl=n
nf O
j=0;
foctorlze loo
while(r rue)p
|f(j&=4)
ntry=ntryh[j-1];
else ntrg 29 0]
+=2;
do :
{ I/
nr rﬂ nt

|f nrl 0) cor%mue factorize_loop;
wltoble[nf+1+4*n] ntry;
|f(ntrg——2 && nf I=1)

for(i=2; i<=nf; i++)

ib:m‘-i+25 ,
wtable[ib+1+4*n]=wtable[ib+4*n];

passfg(nac, idot, ip, 1, idl1, ch, ch, ch, ¢, ¢, wtable, iw, isign);
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wtable[2+4*n]=2;

while(nl 1=1);
%reok goctor)ize_loop;

wtobleEO+4*;f=n'

wtable[T+4*n,[=pf’

io_q_gh:tv\/opl double)n;

[1=7;

Eor(k1:1; Kl<=nf; k1++)
igfgnt)wtoble[k1+1+4*n];
.é;ﬂ"i /;I2
ido=n :
idot=ido+ido+2;
%melﬁ?ﬂ; o
{or(J: s j<=ipm; j++)

UftiébleF-nz*n_]O:j;

tablefi+2*
?f/é%lﬁ;e i+2*n
i=0:
ld=|d*argh;
%9(]]:4; iigg%ot; ii+=2)
{ e
i+=2;
ﬂ+:1;ﬁ*or9|d
arg=ti"argla,
1 1+2*n]=Math, :
OBl ATt cos Sr
L.
I{f(llo>5)

wtogie i1-1+2*n]=wtableli-1+2*n];
wtable[il+2*n]=wtable[i+2*n];

=
Il
’\-)\r‘

}

cffti: Initialization of Real forward FFT

void cffti(int n, double wtable[]) /

if(n==1) return;
c1§ft )

) n;;*né f\%/ttig})lé);

package nl.dut.ide.software.soundfilterrealgit;

333333333333333333333333333

S

33333

pu

Cr

port android.annotation.SuppressLint;

port android.bluetooth.BluetoothAdapter;

port android.bluetooth.BluetoothDevice;

port android.bluetooth.BluetoothGatt:

port android.bluetooth.BluetoothGattCallback;
port android.bluetooth.BluetoothGattCharacteristic;
port android.pluetooth.BluetoothGattDescriptor;
port android.bluetooth.BluetoothGattService;

port android.pluetooth. Iu?toot Manager;
port android.bluetooth.le.B uetoothLeiconner;
port android.bluetooth.|le.ScanCallback;

port android.bluetooth.le.ScanResult;

port android.content.Context;

port android.content.Dialoginterface;

port android.content.Intent;

port android.content.pm.PackageManager;

port android.os.AsyncTask;

port android.os.Bundle;

port android.os.Handler; '

port andro .suppor%.v;.opp.ﬁlertCDloIog;tA -

port android.support.v/.app. ompatActivity;
port andro! .teﬁpmethod.%%rolﬁ%gMoeementMg‘rhod;
port android.util.Log;

port android.view.View;

port android.widget.Button;

port android.widget.EditText;

port android.widget. TextView;

port com.google firebase.database.DatabaseReference;

port java.util ArraylLi
por Jovo.u ]I.HOSCHVI
port java.util.List;
port java.u 1I.M0P'
port java.utilUUID;

jst;
ap;

blic class ConnectMio extends AppCompatActivity {
private static final String TAG = “ConnectMio”;
private int heartRateValue;

t?boseReference databasereference;

R btM

uetoo nager anager;
BluetoothA optger btAdoptegr;
BluetoothlL.eScanner btScanner;
Button startScanningButton;
Button stopSconnmg{{Button;
TextView peripheralTextView:
private final static int RE%\L/]JEST ENABLE BT =1;
private static final int PERMISSION_REQUEST_COARSE_LOCATION = 1;

Boolean btScanning = false;
int devicelndex = O: , , , : :
ArrqlngskB uetoothDevice> devicesDiscovered = new Arraylist<BluetoothDevice>();
EditText devicelndexinput;
Eugon 8onnectTot%eV|g:e;

utton disconnectDevice:
BluetoothGatt quetoot%Gott;

UUID HEART _RATE_SERVICE _UUID = convertFromInteger(0x180D);
UUID HEART"RATET"MEASUREMENT _CHAR _UUID = ¢ nvertFromInteger(OxZAW%
UUID HEARTZRATEZ_CONTROL_POINT _CHAR_UUID = convertFromInteger(0x2A39);
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UUID CLIENT _CHARACTERISTIC_CONFIG_UUID = convertFrominteger(0x2902);

publi¢ final stotlc String ACTION GATT CONNECTED = .
C?m e.bluetoothle ACTION” GATT CONNECTED”;
public |no| stotlc Strmg ACTION GATT "DISCONNECTED = .
? mple.blugtooth Je ACTION” GATT _DISCONNECTED”;
publig fi nol stotlc String ACTION _GATT "SERVICES _DISCOVERED =
? mple.bluet ooth eACT ON_GATT SERVICES_DISCOVERED
public fi nol stotlc String ACT DATA “AVAILABLE = N
m.example bluet ooth eATCTION’ DATA_AVAILABLE;

@
publi¢ final static String EXTRA_DATA =
com.example.bluetooth.leEXTRA_DATA”;

public Map<String, String> uuids = new HashMap<String, String>();

// Stops sconnlng ofter 5 seconds,
private Hand ?r mHandler = new Ha ndle %)
prlvote static final long SCAN _ PERI D = 150000;

@SuppressLint(“WrongViewCast™)

@Override

protected v0|d onCreate(Bundle sovedlnstonceStote) {
superonCreate(savedinstanceS
setContentView(R. Iogoutoctlvng connect _mio);

blu
;/)/erlpheroIText\hew extVlew) flndVlengId(R id.PeripheralTextView);

peripheralTextView.setMovem J (new ScrolIlngMovementMethod())

eV|ceIn exln ut = EdltText ﬂn VlengId(R id.Inputindex);

evicelndexl nput setlex
connectloDevice = Butt indViewByld(R.id. Connei’rButton
connectToDevice.se OnC |c Llstener(new iew.OnClickListener() {

public void onCli |c e
connectToDewceSe ecte O:

»;

jsconnectDevice = g utton) findViewB Id(]fkld DisconnectButton);

|sconnectDeV|cese Visibili L_,I_(\/Ie w.INVISIBLE

isconnectD wcese OnCIlc istener(new VlewOnCIlckLlstener(){
puglllc VOI onClck

sconnectDewceSeIecte O:

}),
startScanningButton = (But ?(fmd\/lengId R.id.StartSc gButton);
stort% anningButton.se O Clc Listener(new |ewOnCI| | r(){

ic void onClick(View
startScanning();

});}

stopscanningButton = Butt findViewByld(R.id.StopScanningButton
stoB%conmngButto setonC |C2<L|stener(ngw K/lewOn%?ckLlste%er(){ )
lic void onClick(View v) {
stopScanning();

}%’opSconningButton setVisibility(View.INVISIBLE);

noger- BIuetoothMonoger) gethstemSerwce(Context BLUETOOTH_SERVICE);
opter_ ManagergetAdap E
tSconner = btA optergetBIuetooth eScanner();

if (]btAdopter I= null && ‘btAdopterlsEln bled()&a{
ntent enablel ntent_ new | ooth op r CTION_REQUEST_ENABLE);
) startActivityForResu t(enoblelntent REQUE BLE_BT);

}

// Device scan eollbo?
prlvote/eSrCrCImCo back TeScanCallback = new ScanCallback() {
public void onSconResuIt nt collbockT e SconResuIt result) { .
i (result getDevice() omg )= && result.getDevice().getName().startsWith(“MIO™)) , )
hero Te><t\/|ew oggg e + devicelndex + “, Dévice Name: “ + result.getDevice().getName() + “ rssi: “ + result.getRssi() +
MAC: “ + rZ?uIt get ewﬁe(&?et ressO +“\n”)
iitering on
V|cesD|scovered odd(result getDewceO)
devicelndex++;

// auto scroll for text view
final int scrollAmount = peripheralTextView.getLayout().getLineTop(peripheralTextView.getLineCount()) - peripheralTextView.getH-

// if th re is no need to scroll, scrollAmount will be <=0
(scro IAmount
perlpherolTextVlewscroIITo(O scrollAmount);

eight();

}
};}

// Device connect call back
private final BluetoothGattCallback btleGattCallback = new BluetoothGattCallback() {

I|c v0|d nCharqgcteristicChanged(Bl etoothGott gatt, final BluetoothGattCharacteristic characteristic) {
/ this wH?get ca ?I c?ongtlme you per%orm a read or write characteristic operation

final byte[] teste = characteristic.getValue();

final String batida = teste.toString();

final String result = “result”;

int format = BluetoothGattCharacteristic FORMAT _UINTS;

setHeartRateValue(characteristic.getintValue(format, 1));

String TAG = “d”;

Log.d(TAG, String.format(“Received heart rate: %d”, getHeartRateValue()));
Log.v(result, batida);

ConnectMio. thls runOnUlThreod(new Runnable() {

public void r
erlpherolTextVlew append(“value of sensor (BPM) “ + getHeartRateValue() + “\n”);
D
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verride
g% lic \/oid‘?nConn?ctionStoteChonge(finoI BluetoothGatt gatt, final int status, final int newState) {
this wil %;et called when a_ device connects or disconnéects
ystem.out.printin(newState);
swgg?e(gewsmte) {
ConnectMia.this.rynOnUiThread(new Runnable() {
public void run() { . o , .
peripheralTextView.append(“‘device disconnected\n”);
connectToDevice.setVisibility Vlew.VISIBLE%
disconnectDevice.setVisibility(View.INVISIBLE);

3
pr’eo k:

case 2:
ConnectMia.this.rynOnUiThread(new Runnable() {
public void run() { . L
peripheralTextView.append(“device connecte
connectToDevice.setVisibility(View.IN g
disconnectDevice.setVisibility(View.VISIBLE);

});}

é/ discover services and characteristics for this device
luetoothGatt.discoverServices();

defueft

ConhglctMiQéhis.runOnUiThreod(new Runnable() {
ublic void run
. peripheralTextView.append(“we encounterned an unknown state, uh oh\n”);

pr’eok;
}
@Override . : ) L
public \/OId‘?nSerw?esDlicov%redgmoll BluetoothGatt gatt, final int status) { .
this will get called after the client initiates a BluetoothGatt.discoverServices() call

onnectMio.this.runOnUiThread(new Runnable() {
public void run() { . o ) . .
peripheralTextView.append(“device services have been discovered\n”);
]é)i’sployGottServices(bIuetoothGott.getServicesO);

UREMEﬁ%ftcol-ob&hF{G_oLﬁbclB%;rOdeHSHC characteristic = gatt.getService(HEART_RATE_SERVICE_UUID).getCharacteristic(HEART_RATE_MEAS-

//BluetoothGattCharacteristic battery = gatt.getService(BATTERY_SERVICE).getCharacteristic(BATTERY _LEVEL);
//gatt.readCharacteristic(battery);

gatt.setCharacteristicNotification(characteristic, true);

BluetoothGattDescriptor descriptor = characteristic.getDescriptor(CLIENT_CHARACTERISTIC_CONFIG_UUID);
descriptorsetValue(BluetoothGattDescriptorENABLE _NOTIFICATION_VALUE);

gatt.writeDescriptor(descriptor);

verride
g% lic void onDescriptorWrite(BluetoothGatt gatt, BluetoothGattDescriptor descq:izotor int status) {C e
BluetoothGattCharacteristic characteristic = gatt.getService(HEART _RATE_SERVICE_UUID).gétCharacteristic(HEART_RATE_CON-

TROL_POINT_CHAR_UUID)
@

characteristic.setValue(new byte[ {1, 1});
gott.writeChoracteristic((c%oro%te[rjlgtlcg;)

Qverride e :
’/ Result of a characteristic read operation
public void onCharacteristicRead(BluetoothGatt gatt, L
BluetoothGattCharacteristic characteristic,

int status
if (status == BluetootﬁGott TT SUCCESSW3 _
roadcastUpdate(ACTION_DATA _AVAILABLE, characteristic);
}
¥

private void broo?_coftUpdoteqmol String action, _
inal BluetoothGattCharacteristic characteristic) {

) System.out.printin(characteristic.getUuid());

verride
g'bu lic void onReguestPermissionsResult(int requestCode, String permissions[], int[] grantResults) {
switch (recbuestCode)
case PERMISSION EQUEST_COARSE_LOCATION:é
if (grantResu ts[Ol == PackageManager.PERMISSION GRANTED) {
) ystem.out.printin(“coarse location permission granted”);

else
ﬁn_(? AlertDialog.Builder b .ild?r = new AlertDialog.Builder(this);
Bul dersetTitleCCFunctionality limited™); _ . ) .
vildersetMessage(“Since location access has not been granted, this app will not be able to discover beacons when in the back-

Bu]Ider.setPositjveButton(ondroid.R.stringl.ok, null); L
vildersetOnDismissListener(new Dialoglnterface.OnDismissListener() {

@Override :
?u lic void onDismiss(Dialoglnterface dialog) {

ground.”);

%)L;Jilder.show();
return;

}}

public void stortSconging([) { -

System.out.printin(“start scanning”);
btScanning = true;

evicelndex = 0;

evlcelefcovered.cIeor();
periphera Text\/gew.setTexg( ) ) .
peripheralTextView.appen % tarted Scannin \En );
startScanningButton.setVisibility(View INVISI );
stopScanningButton.setVisibilitg(View.VISIBLE);
AsyncTask.execute(new Runnable() {

pu%ﬁgr\ﬂ)ig run() {
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btScanner.startScan(leScanCallback);

}

»;

mHondIerrf%ostDeloged(new Runnable() {

} 2
publ

@Override
ublic void
" stopSconrnUi%)(s{;

CAN_PERIOD);

ic void stopScanning()

System.out.print n(“stopp{m scannin

gtesric%hnenr%gezx%ifssg\_/.oppen “Stoppeogs)éonning\n”);

st

artScanningButton.setVisibility(View.VISIBLE):

stopSconmngButton.setViS|b|Iit% iew.INVISIBLE);

As ncTosk,.gxecute(new Runna
verride

e0{

ublic void run
" thconner.st(())p%con(leSconColIbock);

»;

b
publ

publ

eripheralTextView.appen
) gIue@oothGott.disconﬁgct();

%?rg)ef\w/?roIText\/iew.opPend( Trglngoté connect to device at index: * + g

ic void connectToDeviceSelected

OX

ceSelected = Integer.parselnt(devicelndexinput.getText().toStri
uetoothGott:éjeviceslg 2 ( i 8 Q

ic void disconnectDeviceSelected
ds(“Discon(r%e{cting from device\n”);

rivate void displayGattServices(List<BluetoothGattService> gattServices
o it (gottServicgs c null) return;( & )H

Loops through available GATT Services.
A Gl

for (B

}}

attService gattService : gattServices) {

final String uuid = pttService.getUUidG()JoStrin (05
Sgstem.ou,t.prlmln?Servlce disCovere + uuid);
Conggﬁgr\\//lgéhrlaﬁg)nOnUlThreod(new Runnable() {

. peripheralTextView.append(“Service disovered: “ + uuid + “\n”);

réw Arra List<HoshMop<Stri‘nlg, String%
List<BluetoothGattCharacterisfic> gat
gottSerwce.getChorocterlstlcs%);

>0

>
Chdracteristics =

// Loops through available Characteristics. -
for (BluetoothGattCharqcteristic gattCharacteristic :
gattCharacteristics) {

inal String charUuid = gattCharacteristic.getUuid().toString();

f
System.out.printin(“Chdracteristic dlscovere% for service: “+’charUuid);

Coggglci:él\\//lgéhris.rqunOnUiThreod(new Runnable() {

vicelndexInput.getText() + “\n”);
iscovered.get(dewceSelectedC)J.connecthtt this; false, btleGattCallback);

u
per|pheroITthéiew.oppend(“Chorocteristic discovered for service: “ + charUuid + “\n”);

»;
¥

@Override
public void onStart() {
super.onStart();

verrid
ORI onstop0 {
super.onStop();

b
publ

lo
re

ic UUID con

vertFromInteger int i%
inal long MSB = 0x0000000000007000L;
final o 4fbL;

r]g LSB = 0x80
ng valte = i & OxFE
turn new UUID(MSB |

@Override
protected void onPause() {
super.onPause();

publ
re

%
}

ic int getHeartRateValue
turn hgeortRoteVque; O

ic void setHeartRateValue(int heartRateValue) {
is.heartRateValue = heartRateValue;

package nl.dut.ide.software.soundfilterrealgit;

por
por
por
por
por
por
por
por
por
por
por

por
por
por
por
por
por
por

3333333 33333333333

android.content.Intent;

androli .suppor%.o;motoﬂon.&\lonNUITIA -~
android.support.v/.app. ompatActivity;
androi .os,.%ﬁmdle; PIAR . <
androi .ut!I.Lo%;

android.util.Patterns;

android.view.View;

android.widget.Button:;
android.widget.EditText;
android.widget.ProgressBar;
android.widget. Toast;

com.google.android.gms.tasks.OnFailureListener;
com.google.android.gms.tasks.OnSuccessListener;
com.google.gndr@d. ms.tasks.Task;
com.google. 1reEose. |reboseA{_g{)p; it

esult;

com.google.ondroid.gms.tosEs.OnCompIeteListener;

ase.auth.Auth

com.google.fire {
ase.auth.FirebaseAuth;

com.google.fire

Create

account
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import com.goo

i ]regose. uth FirebaseUser;
import com.goo ire

: ase.database FirebaseDatabase;
import com.goog|e firebase firestore. DocumentReference;
import com.google.firepase.firestore.FirebaseFirestore;

import com.google.firepase firestore.QueryDocumentSnapshot;
import com.goog|le.firebase.firestore.Qu %Snopshot;

import com.google.firebase.firestore.duth.User;

QOQ ©QQ
oD DO

import jovo.ut]I.HoshMop;
import java.util.Map;

pu Ii%closs Cre?teAcco,unt extends AppCompatActivity {
the onclick listener is olreadg% fet in xml
/this button is used to request focus
private Button createNewAccount;
EditText editTextUs%rEmoiI,editTextUserPossword,editTextUserUnit,editTextUserNo me,editTextUserPasswordCheck;
private FirebaseAuth mAuth; ,
private ProgressBar progr(fssBorSlgnUp;
private FirebaseFirestore db;

Override

g@rotected void onCreate(Bundle savedinstanceState) {
superonCreate(savedinstanceState);
setContentView(R.layout.activity_create_account);

buttons
é{eoteNewAccount = findViewByld(R.id.create_new_account);

user input
é{}litTextUpserEmoilz (EditText) findViewByld(R.id.user _email);
edgtTextUserPosswor%: (Edl;r exé) fmd\/|1§w \};Id(R.ldéJser password);
editTextUserPasswordCheck=(Edit Jext) findViewByld(R.idluser_password_repeated);
editTextUserName = (EditText ﬂno_lVlewBé;ld(R.ld.user_nome);
editTextUserUnit = (EditText) findViewByld(R.id.user _unit_number);
firebase
irebaseApp;initialize this);
mAuUth = FﬁgbqseAutﬁggglnsténce p
= FlreboseFlrestorngetInstonce
progressBarSignUp= (

}

id
g’bu ﬁce:rvr:)ide onStart() {

syper. B
/j(lj? there is alfeady a user log e? in we got to the home screen
I
}

rogressBar) findViewByld(R.id.progress_bar_create_account);

mAuth.getCurrentUser()l= null
olreodggLogInToHome{)); )

}

ublic void checkUserInput(View view
P /we will check wheth%r t(he user fill)e{d in_all the field and if they di?l that correctly
final String email =editTextUserEmail.get Text().toStrin ().trlm().rep_oceAII( S i e
fina| String possworg=%d|tTe><t JserPassword.getText( .tokStrm_?O. rlm(g.reploceAII ) o
inal String passwordCheck=editTextUserPassword(heck.get ?xt().t? StringO-trimQ).replaceAll(* “7);
final String unit=edit JextUserUnit.get Text .toStrqu[().trlm( replacéAll(™ *,);
final String name=editTextUserNdme.get Text().toString();

if (email.isEmpt
(editTextUsePr rggj{gl.setError “Email is required™);
eq(lﬂr'gxtUserEmolI.request ocus();
return;

if (!Pqttems.EMAIL_ADDRESS.m?tcher(emoiI).m?tches()R,
editTextUserEmail.setError(“Please enter d valid email”);
eq(lLtJWr'gxtUserEmolI.request ocus();
re ;

if (unitisEmpt
(editTextL,geyrg)n{lt.setError “Unit number is required”);
eq(lLtJWr'ﬁxtUserUnlt.request ocus();
re ;

if (name.isEmpt
(e [tTextUsee cg)r%{esetError “Name is required”);
eq(ltTextUserNomerequest ocus();
return;

if ssword.isEmpt
(g itTextUserPogsyv%%é.setError “Password is required”);
eeq(lLtJWr'gxtUserPossword.request ocus();
r 5

if ssword.length()<=8
(g itTextUser! oss(\?vor&getError “Password should be at least 8 characters long”);
edtltTextUserPossword.request ocus();
return;

String upperCaseChars = “(*[A-Z1.9";

it (lpassword.matches(upperCaseChars )){ ; o
editTextUserPassword.setError("Password should contain at least one capital”);
edtltTextUserPossword.request ocus();
return;

String lowerCaseChars = “(* o—z].*g’;

it (lpassword.matches(lowerCaseChars )){ ; .
editTextUserPassword.setError("Password should contain at least one lower case letter”);
edtltTextUserPossword.request ocus();
return;

String numbers = “(*[0-9].9)7;

it (lpassword.matc es(na)mbers WA ; .
editTextUserPassword.setError(*"Password should contain at least one number™);
edtltTextUserPossword.request ocus();
return;

String speciolChOr% = “CT~L@#.$.%.0850) 0 =L H<>/ 2178
it (pdssword. matches(specialChars)¥{ ) ; .
editTextUserPassword.setError(“Pdssword should contain at least one special character™);
eq(lLtJWr'gxtUserPossword.request ocus();
re ;
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if(! ossword equals(passwordCheck) )
(p UsegPoss(vB ordCheck. setEr)ro{r “Passwords do not match”);
eeq(lLtﬂr'e]xtUserPosswordCheck requestFocus();

} e conclude that the user input is corga

/thus we will show the progress bar an reolly start to create the account
progressBarSignUp.setVisi |I|tg(V|ew VISIBLE);

credteAccount emo Jpassword,unit,name);

}

private void createAccount(final String email, final String password, final String unit, final String name) {
/Olrst we create the account in firebase auth

mAuth. reoteUserWlthEmolIAn Password(email, password
c? n omp eteLlstener(?ﬂs new OrgCompIFe)teLlstene>r<AuthResult>(){

pul I|c v |d onCompIete( NonNull Task<AuthResult> task) {
i (to isSuccessf L]J
toreUser(emcﬂ Unit, name);

%rogress orS| etV|S|b|I|tg[(V|ew INVISIBLE);

oost ma e e GLF te his, “Registration failed, please try again”,
Toast. ).S ow()

¥
});}
¥

private v0|oI st reUser(Strlng emo|l String unit, String name) {

//now th ott er |s creote we can ge{r their personal key
/thot is creote in firebase to identifyt

| I Strmg ey =FirebaseAuth. getlnstonce() getCurrentUser().getUid();

d%TextUserEmmIre uestFocu %
Toost makeText Creo eAccotﬁwtt is, “Registration failed no user id found”,
Toast.LENGTH_LONG).s

S
?/Eser key is found and thus we can save the data correctly now

K}{ﬂle the cont nt so that it ?on be send a way
ap<string, O Ject> userln rmation = new HashMap<>();
userlnformation.put(Cunit unl )
userinformation.put(“nam e me)‘
userinformation.put(“email”, email);

dbéollectlodn( users”).document(key).set(userinformation).addOnCompleteListener(new OnCompletelistener<Void>() {
verrige

public void onCompIete(%DNonNuII Task<Void> task) {
i (ros |sSu<[:<cessf
eTe><éT reoteAcco nt thls “Successfully registered”,
JToast

H_LONG
goToTestMlc()

else
ye Toost moki'll'zeﬁéTCreoteAcco nt.this, “Registration failed, please try again®,

H LONG? 8
} createNewAccountreques Focus
X

}

private void goToTestMlc() {
Intent in entMuf_ new Irit e t( | TestM ccloss)E'
intentMic.addFlags(Intent ACTIVITY_CLEAR_TOP);
stortAcnvny(mtentMlc)

public v0|d onCIlckGoToLo%;m(Vlew view g
Intent intent = new Intent(this, LoginActivity.class);
startActivity(intent);

ublic v0|d alreadyLoglnToHome
o Inte |ntentHongwe_g ew Intent(@hls Record.class);
stortActlvng(mtentHome

package nl.dut.ide.software.soundfilterrealgit;

import android.view.Layoutinflater;
import android.view.View;
import androi ,V|ewV|ewGrou
|m|oor%on roid. ggeEBoﬁeAdopter
import android.widget.Bu

|m||gort androi .W|d8etTextV|ew Adapter

import java.util Arraylist;
import java.util.Map;

public class EmotlonLlstAdopter extends BaseAdapter {
private final ArrayList mDat

public EmotlonLlstAdopter(Mopdnteger String>map){
is

Emotion List

Data.a AII& ap entr jSetQ);
7EmOTIOI’1LIST dopter recelves data from the SelectEmotlon class
/and saves the values of the treemap in een new array list

@Override
public int getCount() {
return mData.size();

%HC Mo Entry<String, String> getltem(int position
return Map. ntry)rr%] otoé;et(gposm () o )H

Q%Y Iong getltemld(int position) {
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return O;
/eMetho’d not needed for what we want to do
//but has to be%ere, because the base adapter wants it

b

@ ?(er\;i.de tViewint position, Vi V- .
ublic View getView(int position, View convertView, ViewGroup paren
PGl Viewgresult; o pp ) {

if (convertView == null) { -
}/otell the inflater to us? the custom listview . : - )
result = Layoutinflater.from(parent.getContext()).inflate(R.layout.custom_listview _select_emotion, parent, false);

else ,

) result = convertView;
et one key/value pair of the map at g certain position

K/{gp.EmrwSPri/ng, Strﬁwg> item = getpl)tem(position)?
//set the text of the listview to the value of the mapping to show the user

set the tag cff the button tg the keﬁ; o? tclzwe mqppigg tg help tracking the button in SelectEmotion.java
EgButton) result.fin ,Vlengé QR.ld.,de ete_emotion_button)).setTa (|tem.g%etKeg i

TextViéw) result.findViewBy d(R‘ld.emo‘flon_nme_text)).setTextﬁ[em.ge Value()):

return result;

package nl.dut.ide.software.soundfilterrealgit;

public class HeartRate {
private int heartRateValue;
private Long timevalue;

Heart rate

//constructors

public HeartRate(int heartRateValue, Long timevalue) {
this.heartRateValue = heartRateValue;
this.timevalue = timevalue;

//getters
ublic int getHeartRateValue
" return hgeortRoteVque; O

public Long getTimevalue() {
return timevalue;

package nl.dut.ide.software.soundfilterrealgit;

port android.animatjion.Animator;

port android.animation.AnimatorlistenerAdapter;
port andro .onnototlon.Tor(_%etApl;

port android.content.Context; Login
port android.content.Intent; =y
port android.content,pm.PackageManager; Activity
port android.net.sip.SipSession;

port android.support.gnnotation.NonNull:

port android.support.design.widget.Snackbar;.

port android.support.v/.app.AppCompatActivity;
port android.app.LoaderManager.LoaderCallbacks;

port android.content.CursorLoader;
port android.content.Loader;

port android.database.Cursor;

port android.net.Uri;

port android.os.Asynclask:
port android.os.AsgncTask;

port android.os.Build:
port android.os.Bundle;
port andro .PI’OVIdeKCQmOCTSCOﬂtrOCt;

port android.text. TextUtils;

port andro .uIlI.L?<g;

port android.view.KeyEvent;

port android.view.View; L

port andro .vgew.Vlew.Ongl]lckLlstener;

port android.view.inputmethod.Editorinfo;
port andro .w;dget.Arro%Adopter; ‘
port android.widget. AutoCompleteTextView;
port android.widget.Button:;

port android.widget.EditText;

port andro .w;dget.Pro%essBor;

port android.widget. TextView;

port android.widget.Toast;

por com.google.ondroid.gms.tosts.OniompIeteListener;
por com.google.gndrmd.%ms.tos s.Task;

port com.google.firebase. |reboseA{_g{)p;

port com.google.firebase.auth.AuthResult;

port com.google.firebase.auth.FirebaseAuth:

port com.google.firebase.auth.FirebaseUser:

333333 3333333333333333 333333 33333333333

import java.util. ArrayList;
imgort Jovo.utiI.List; :

import static android.Manifest.permission.READ_CONTACTS;
public class LoginActivity extends AppCompatActivity(

AutoCompleteTextView mEmailView;
EditText mPasswordView; ,
private ProgressBar pro rehssBorS|gnIn;
private FirebaseAuth mAut

@Override

protected void onCreotg(BundIe savedInstanceState) {
suPer.onCreqte(sove InstanceState);.
setContentView(R.layout.activity Iogm%}, : :
progressBarSignin= (ProgressBar) findViewByld(R.id.progress_bar_login_account);
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ALESXINISHS _ AutoCompleteTextView) findViewByld(Rid email
mEmailView= (AutoCompleteTextView id. ;
mPasswordView= (Ec?itTepxt) findView gld(R.ig.posgsword);

é/Firebose o :
|reb%seApp initializeApp(this);
) mAuUt

= FirebaseAuth.ge Instgince();
verride
g%%lic void onStart() {

S J?er.onSt rt(); )

//if there is alféady a user logged. in we got to the home screen

if(mAuth.getCurrentUser()l= nUll&S TestMic.isPermission()==true){
Intent intentHome= new Intent(this, Record.class);
startActivity(intentHome);

}

}

ublic void onClickSignIn(View view
o P/ Store values at g t(lme of t%e)léggjn attempt. ‘
final String password = mPasswordView.getText().toString();
final String email = mEm0|IV|ew.getText()gtoStr|ng();

check the user input

It emailizEMPIYOM. o e
mEmailView.setError(“Email is required”);
mJI(EmoHVlew.request ocus();
return;

if (password.isEmpt
(rl%Posswor Vievr\)/.syqu{rror “Password is required”);
ng&sr]swordV|ew.request ocus();

set the progressbar on
p/)/rogress arSignin.setVisibility(View.VISIBLE);

mAuth.signinWithEmailAndPassword(email, password
.oc?@%%nConap etelistener(this, ne(w OanmpIeteLi)stener<AuthResult>() {
verride
public V(Ed onCompIete(%:)NonNuII Task<AuthResult> task) {
if (tgsk.isSuccesstul())
/7h|de the progressbar on :
progressBarSignin.setVisibility(View.INVISIBLE);

Toast.makeText(LoginActivity.this, “Login Successfully”, Toast. LENGTH_SHORT).show();

(/go to the record screen - ,
ntent intent = new Inten.t(L%glnActlvn%ﬁthS, Record.cl; sst); .

//we clear all the qﬂlvmes efore so that the user will of go to login screen
/while th%; are stil ogged in. The\H have to sign out first
intent.addFiags(Intent.FCAG_ACTIVITY_CLEAR_TOP);

startActivity(intent);

}else {
hide th b
//hite the progrossbar 1 e INVISIBLE),
@

Show th hy the login failed
} 4{)05?%0k%%esxtr(g\i\/etg\ppﬁcgggngontext(), task.getException().getMessage(), Toast.LENGTH_LONG).show();
}
i
b

public void onCIickCreote(Vi%w V) { ,
when the user does not havé an account, guide them to create account page
ntent intent = new Intent(this , CreateAccount.class);
startActivity(intent);

ackage nl.dutide.software.soundfilterrealgit;

*EFT transform of g real periodic sequence.
- gout or Baoshe Zhongﬁ , ) ,
*/* author Astronomical Tnstrument Group of University of Lethbridge.

public class RealDoubleFFT extends RealDoubleFFT _Mixed ReoIF?:guble

*<em>narm_factor</em> can be used, to normolizeéhis FFT tronsgorm. This is because
*a call of forward tr?nsform (<em> t<{em>) followed by a call of backward transform
. (ckem>bt</em>) will multiply the input sequence by <em>norm_factor</em>.

public double norm_fgctor;
private double wavéetable[ T;
private int ndim;

ok
* Construct a wavenumber table with size <em>n</em>. :
* The sequences with the same size can shgre a wavenumber table. The prime

: foctorlzotionéﬁ <em>n</em> together with a tabulation of the trigonometric functions
rare computed and stored.

*@param n the size of a real datg sequence. When <em>n</em> is a multiplication of small
. ynumbers (4, 2,3, 5), this FFT transtorm is very efficient.

{public RealDoubleFFT(int n)

ndim = n;
norm_factor = n;
if(wov‘etocble == null || wavetable.length !=(2*ndim+15))

wavetable = new double[2*ndim + 15];
rffti(ndim, wavetable);

}

ok

¥ Forward real FFT transform. It computes the discrete transform of a real data sequence.

- @pororp x an array which contains the S?ﬂ

uence to pe transformed. After/FFT, '
) <gm>x< em> contdins the transform coeffients used to construct <em>n</em> complex FFT coeffients.
<br>

* The real part of the first complex FFT coeffients is <em>x</em>[0]; its imaginary part
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*is 0. If cem>n</em> is even set <em>m</em> = <em>n</em>/2, if <em>n</em> is odd set
»<em>m</em>'= <em>n< em>/2, then for
<br>
*<em>k</em> =1, .., <%(m>m</em>—1 <br> : . )
*the real’part of <em>k</em>-th complex FFT coeffients is <em>x</em>[2*<em>k</em>-1];

<br>

:tfg)e imaginary part of <em>k</em>-th complex FFT coeffients is <em>x</em>[2*<em>k</em>-2].
<br>

*If <em>n</em> is even, , : o , ,

*the real of part of (<em>n< em>T/2)-th complex FFT coeffients is <em>x</em>[<em>n</em>]; its imaginary part is 0.

* The remaining complex FFT coeffients can be obtome%i bg[ the symmetry relation:

the (c<em>n</em>-<em>k</em>)-th complex FFT coeffien

*
SN % %

public void ft(double x[1)

if(xlength = ndim
( thro%v new IIIeg)oIAr umentException(“The length of data can not match that of the wavetable™);
rfftf(ndim, x, wovetobl%;

ok

* Forward real FFT transform. It computes the discrete transform of a real data sequence.

* aram x an array, which contains the sequence to be transformed. After FFT,

) %Fr)n>x<r?em> contgins the transform coe ﬂents used to construct <em>n</';m> complex FFT coeffients.
<br>

* @param, y the first com[plex (<Tem>n</em>+1)/2 (when <em>n</em> is odd) or (<em>n</em>/2+1) (when

<em>n</em> is even? FFT coeffients, , '

*The remaining complex FFT coetfients can be obtained by the symmetry relation:

*

*the (<em>n</em>-<em>k</em>)-th complex FFT coeffient is the conjugate of <em>n</em>-th complex FFT coeffient.

N x

{public void ft(double x[], Complex1D y)
if(xlength != nd
I (Xtﬁrno%v nev{/] Ilig]g)oIAr umentException(“The length of data can not match that of the wavetable™);
rfftf(ndim, x, wovetobl%
if(ndim%2 == 0)

x = new double[ndim/2 + 1]
U2 hew dovplendimig + 1k

else

x = new double[(ndim+13/21
U 2 ey doublekndime 2L

yx[0] = x101:

?ogrh?\i T:%?}()hdimﬂ)/ 2;i++)
{

| B
if(ndim%2 == 0)

{ L
| B g

}

ok

* Backward real FFT transform. It is the unnormalized inverse transform of <em>ft</em>(double[]).

: aram x an array which contains the sequence to be trgnsformed. After FFT,
- <@3Fr>n>><< m> C ntgins the transform coe?ﬂents. Also_see the comments of <em>ft</em>(double[])
., for the relation between <em>x</em> and complex FFT coeffients.

public void bt(double x[])

if(xlength = ndim
( thro%y new IIIeg)oIArgumentException(“The length of data can not match that of the wavetable™);
rffto(ndim, X, wavetable);

ok
* Backward real FFT transform. It is the unnormalized inverse transform of <em>ft</em>(Complex1D, double[]).
aram x an arrgy which contains the sequence to be transformed. When <em>ng</em> is odd, it contains the first
<gm>n</xem>+1)/329complex goto; when <eqm>n<§em> is even, it contains (<em>n</em>/>2+1) comp?ex data.
param'y the real FFT coeffients.
r>

O>A

so see the comments of <em>ft</em>(doub]e[][) for the relation
etween <em>x</em> and complex FFT coetfients.

ublic void bt(Complex1D x, double y[])
if(ndim%2 == 0)

if(xx.length |= ndim/2+1
(throwgnew IIIego(AragmentException(“The length of data can not match that of the wavetable™);

5
5
5
5
5
5

Y/

[am ©}

else
if(xx.length != (ndim+1)/2
} I O%ﬁrg\r/\]/gnew Iﬁre]glgﬂ&rrg);én)ﬁentException(“The length of data can not match that of the wavetable™);
0] = xx[0];
fo[r int >|'<=>1<;[i<:|(ndim+1)/2; i++)
249=17=xx[1];
| g
|{f(ndim%2 == 0)
) y[ndim-1]=xx[ndim/2];
rfftb(ndim, y, wavetable);

is the conjugate of <em>n</em>-th complex FFT coeffient.

ackage nl.dutide.software.soundfilterrealgit;

* @author Baoshe Zhan
*/* goutpor Astronomicol?nstrument Group of University of Lethbridge.

class RealDoubleFFT _Mixed
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{

radf2: Real FFT’s forward processing of factor 2
id radf2(int ido, int I, final doubl double ch
1O O 0 SR SRR 1D
goubllé ﬁli;trz
int iwl;
iwl = offset;
( for(k=0; k<I1; k++)

SRy

Eldo<2% return;

21<+I1)*|do]

AT

for(k=0; k<I1; k++)
for(i=2; i<ido; i+=2)
c590a 124w ecli-H(kel1yido]
+|w c[i-1+(k+I1)*ido
+wtoble i- 1+|w1]* c |+§ 13 5
| wto +|w c%[|+(k+l1)*|do]
-wtoble i- 1+|w11cc i-T+(k
olzcc |+I< ido]+
|c+ 2*k+1% *ido]=ti2-cc O|+k*‘|do]
i-1+2*k*ido]=cCli-T+k*
) ic- 1+(2*k+1;*|do] =ccli- 1+ |do] tr2;

%‘(ldo% =Dreturn;
?or(k 0; k<I1; k++)

o Rede iR oo

}

¢

radb2: Real FFT's backward processing of factor 2

2(int t 11, final | le ch
ARG RE g oo

double h% tr2;
int iwl = offset;

for(k=0; k<I1; k++)
k*ida]=cc[2*k*i 14+(2%k+1
CHE(kﬂ%l'gggzcc[lgﬁb [¢) ?';SDJ(S 1+(+2)k|98;]|do]
Eldo<2% return;

AT

for(k=0; k<I;++k)
Eor(i:2; i<ido; i+=2)

ic=ido-i
Icchli—%)+i§*idoquc[i 1+2*k*ido gzic[llc -1+(2*k+1)*ido];
=CC k*ido]-cc |c -1+ ’

] 2*[;(c+(* k+1 *ido];

trZ= LI— ;
ch[|+k |do =ccli+2K™
[2 2+|w1g*tr -wtoble[ll 1+|w1g

9o
Cp%:ﬂ(ﬂ(hT)*l)dl 2 tOIEe)l[l +Hiw1i2+wtableli-T+iw1]*tr

) }
if(ido%2==1) return;
or(k=0; k<I1; k++)

ido-1+k*id do-1+2*k*ido]:
e R AT e N SR
}
radf3: Real FFT's forward processing of factor 3

id radf3(nt ido, int i, final double ce[], double ch
vord rodiSGt| é’o'Sblew'?é’ue(E]Um?S%Ls]etO” =il

ﬂnol ouple taur=
mo ou Ie tauvi= O866025403784439D

double CI2 di2, di3, cr2, dr2, dr3, ti2, ti3, tr2, tr3;
int iwl, iw?2;

iw] = offset;

iw2 = iwl + ido;

for(k=0; k<I1; k++)

g[(JGI] Yid o;%a%c[(k+2*l1)*|do]
R s
SR
for(l 2; i<ido; i+=2)

ﬂ‘s—h:,.‘:ﬂ

Zb wtoble i-2+iwl]*c
+wto Ie[l 1wt ccli+(k+

wtable[i-2+iw]1 *ic I+
—wto Ie[|-1+|w cc[|—1+ 1

r3 = wtable[i-2+iw?2 Jccli- +(k [12)*ido]

+wtob|e[| 1+|w ] cc[+ +H12)tido J;

dis = 5 +HW 2T cq +£k+|1 2)*ido]
—wtoble[l 1+|w ]c [i-T+(k+T*2)*ido];
= +d

cj2 =di +d|3,
chli-1+3*k*ido]=cc[i-1+ *|do +Cr2,;
chli+3*k*ido|=ccli+k*ido]+Ci2;
trZ=ccli-1+k |do%+to rfcr2,
tiZ=ccl[i+k*ido+taurci2;
tr3=taui*(di2-ai3);

k+|1)*|do]

fiyao

O
%/\QA

*N,T_,

156
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) }

radb3: Real FFT’s backward processing of/‘octor 3

id radb3(int jdo, int I, final doubl double ch
voera QQOII dOOLIJT)Ie wItTJ Ieﬁulntegf%]t)ou e chll.

final le taur=-0.5D;

l;}ncﬁl gou le taui=0.866025403784439D;

double CI2 ci3, di2, di3, cr2, cr3, dr2, dr3, ti2, tr2;
int iwl, iw?2;

iw] = offset;

iw2 = iwl + ido;

Eor(k—O k<I; k++)
tr2 2*cc3[)do 1+(3*k+1)ido];
k*ido Jrtaurtr;
k*l 0l= cc 3 k*ido +C§r2
ﬁtow
EE +1)*ido c r2-Ci

k+2 [)*ido]=cr2+¢i3;

IrO 11«?1 k++)
Eor(l_Z i<ido; i+=2)

/*

if
fo
{

ido-
tr2 cc:[[< Sk Ol2)"|do]+cc5c 1+(3*k+1)*|do]

|do] cc i-1+3*k*ido
t|22 %%[LH (%O]IdO] E*%EZG 3*k+1)*ldo]

L\ |J{k |do]_ I+3*E*IC2;10 T Ty idoT):
c|3 t&ﬁ'&cﬁ@ k+25*|2:|(|)]+cc[ LoD

r3 cr2+C|
|2 ci2+cr3;

13=CI2-Cr F
chli- 1+(|<+1 *I 22 ks wtﬂ%le i-2+iw1]*dr2
+iwl ] d
ch[|+(k+lp* E wta ] bl [|22+|w1]*d|2
1+ r
ch[i- 1+(|<+ ido] = WtObl%[I 2+iw2]*dr3

3
Wiab| -

ch[|+(k+2*1§‘|d85| +'Wzé|d[| 24iw2]di3
tablefi-1+iw2]*dr

}
}
radf4: Real FFT’s forward processing of factor 4

id radf4(int ido, int 1, final doubl double ch
o e (fr;\oll oILTbIewl?gble(fjuln?(g?f[]et)ou e chll.

flrgcll double hsqt2=0.7071067811865475D;
i,k ic;
double Ci2, a% ci4, cr2, cr3, cré, til, ti2, ti3, ti4, trl, tr2, tr3, tr4;

int |w1 |w2
iwl = ]§
|w2 of sef + Ido

Eor(k O%«H K++)

tr2=cclKk*i

ch[4*k |do;l: r+tr2;

chri O'4+§4:l§+13)>**' Oi T 2:1yjdo:

c o-1+(4*k+1y*ido ido
(4*k+2 *idoJ=cc[l )id ]] [f(k+ YidoT;

Eldo<2% return;

AT

for(k=0; k<I1; k++)
Eor(i:2; i<ido; i+=2)

wtablefi-1 :;1@*'0 wialefl-2awilreell-T(k+do]
+wtable[i-1+ ]CCP& +[| 2+|chc[|+(k+l1)*|do]

-wtableli- 1+|w1 *ccll- 1+$ +| o)
cr3 = wtable[i-2+iw?2 [*ccli-1+(k+2*11)*ido]
+wtableli- 1+|w2]*cc[+ k+2:1)*ido];

Ci be i-2+1w2 ] ccli+(k+2*1)%ido]
-wtableli- 1+|w2]*cc[[| 1+(k+2

crd=w be[l—]2+|w3 Fceli-1+(k+3)*ido]
+wtableli- T+HwWS T ccp (]k+3*1 “idg];

eli-2fiw3 cc[|+(k+3*l1)*ld0]

-wtableli- 1+|w3]*cc[| 1+(k “1)*ido

tri=cr2+cr4;

trd=cré-cr2:
th=ci2+ci4;

=
*

L Aap LAty
ch lZ$(4* PN AL

) }
if(ido%2==1) return;

or(k=0; k<I1; k++)
til=-hsqt2*(cc[ido-1+(k+1)*ido]+cclido-1+(k+3*1)*ido]);
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/*

e e
EFdoﬁhmdkﬁ%ﬂldgc I8c[|do(—1J-r+2i<*||1d*ok]j—t]r];
k+3)fido]=til+cclido-T+(k+ *H)*ic?o];

radb4: Real FFT's backward processing of factor 4

¢

void rodb4$|nt ido, int I1, fin

| | le ch
nal double wto%lgﬁultr)ﬁeo%%] t()jOUb e chtl.

ﬂnol double sqrt2=1.414213562373095D;

g gie C|2 Ci3, ci4, cr2, cr3, cr4;
e til ti2 ’[|3 ti4, tr1, tr2, tr3, trd;
int iwl, iw?Z, iw

iwl =0

set:

w2 = |w1 +ido;
iw3 = iw2 + ido;

Eor(k—O k<I1; k++)

trl=cc[4*k*ido

ccli 1+(4* 3|

tr2=cc[4'k* |do]z'l+cc dc?g +(47K+ 'ggz;‘k+1)*|do];

'[F3CCIO +

)

kl Ql=tr2
§k+l1)“do tr1 tr4

(4*L§+2 |c%o]+cc[g i IZC% |EJI1 ;

k+2

k+3*l1;*l o} =tr2-fr3;

“ido]=tri+trd;

:FEIdOQ% return;

{

for(k=0; k<I1;++k)

Eor(i:Z; i<ido; i+=2)

til=cc 1;4*k* +cclic 4*k+3)*ido];
ti2=cC jtr4*k i CEJIC::%W: 3*Id03'

tis=ccli+(4*k+ o]-ccic+(4*k+1)Tdo]:

tra=ccli+(4*k+2)"ido]+ccC ic£g4*k+i)*i(%];

tri=ccll -cClic-T+(47k+3 |d§]'

tr2= 1 oJ+cclic-1+(4*k+3)dal:

ti4=cc[1-1+ ido]-ccli c1 +(4* +1?*|do]‘

tr3=ccli-1+(4*k+2)*ido]+cclic-1+(4*k+1)*ido];

ch i-1+K* o]_t 2+1r3;

ch |+k*|éo] =ti2+ti3;

Ci3=tj2-ti3

Cr2=tr-trd;

cré=tri+tr4;

CI2 t|1+t|4

chql il |<+I1 |d%] wtable[i-2+iw1]*cr2
e[l

hli+(k +I1)*|do = wtable[i-2+iw1]*ci2
+wto Ie[l S1HWI
i= +(|<+ I1 |do] wtable[i-2+iw2]*cr3
-wto le[i-1+iwZ]*Ci
ch[j +7E +2*I1% ido = wtable[i-2+iw2]*ci3

+wtob|e i-1+iw,
t |+(|ﬁ+3 |do] wtable[i-2+iw3]*cr4

—wo e +iw
+31 |dol wtable[i-2+iw3]*ci4

+wtob|e =T+iw

}

%‘(ldo% =1) return;
%or(k 0; k<I1; k++)

%:12 CCC[E(AE‘ lﬁﬂ%jdg il]jr cC (44**k+3$ |do

tr] do-1 4* do]
r2:'cc IHO —134*k*|do +cc[| TJ§(4*I<++%)I* (?o]
ido-1+k*ido]=
ido-1+(k+1 IdOo] q{rtZ*(tﬂ ti1);
ido-T+(k+251)*
ido-1+(k+3*1y*ido1= sqrt2*(tr1+m)

}}

radf5: Real FFT’s forward processing of factor 5

158

void rode(fi_nt idgomt [1, fingl double 8%[] double ch[],

fina| dou
fina| dou
fina| dou
final dou
int i ki

|

doub(lje4C|dZ di2, ci4,

uble’wtable[], int

e tr11=0. 30
e ti11=0.951056
e tr12 O 80901

Set)

Ci
cro, créd, t

int iwl, iw2 |w3 iw4:
iw] = offset;
iw2 = iwl + ido;

w3 = iw
iw4 = iw3

it
ide

Eor(k:O' k<I1; k++)

[elelele)

F‘w—h:hkﬂ

2=cc(k+4* 1) k+lDida];
Cr5:CCC :4*I1‘§ |,(§ic(>) —E%E&m 2](50%] ;

e %*Ei”k)

for(i=2; i<ido; i+=2)

IC=|dOd‘|' e[l %(_HW‘U ccli- '|+(k+|1)*|d0:|
+wtable | 1+|w % doi
b & +iwl T ccli+(k+1)fido]
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-wtable[i-1+iw1 [i- 1+(k+|1 *ido]; B
o e M

ae

l\)

CC
1

i+
-wtable[i- 1+|w2]*cc - 1+(k+ [*ido
r4 = +|w * [l ¥(k+3*)*ido]
+wtobl%[| 1+|w3] ?c |+£ * ido];
14 = +|w cli+(k+3*11)%ido]
-wtable |—1+|w3]*cc i-T+(k+ ) ido
r5 = wtable |—2+|w4 cc [l- +(k+4*11)*ido]
+wtable[ 1+|w4]*?c +(k+4*1)"ido];
bleli- +|w41c i+(k+4*(1)fido]
—wtoble[l 1+IW§]ZiCC i-T+(k+4"T)"ido];
+dr5;
C|E">5_ rg gr52
cr i2-di
c?|2+d|5
cr3— r3+ r4
Ci4=dr4-
Cré= |3 d|4
ci3=di3+di4!
chli- 1+ Krdo]=ccli-1+k*ido +Cr2+cr3;
chli+5*k*ido cc[|+k*|do;+c +Cli
trZ=ccli-1+k*ido]+trit*cr +tr12*cr
t|2 ccli+k*ido J+TrTT*ci2+tr12*ci3;
tra=ccli-1+k*i o4+tr12*cr2+tr11*cr3
t13= -CC +k*ido |+1r1 *C|2+tr11*C|3

g 17" cr4
t|4:I|12*C| -t|11*g|4
chli-1+(5* *ido]=tr2+tr5

}}

radb5: Real FFT’s backward processing of/‘octor 5
void rodb5¥|nt ido, int 1, final double cfc];[] double ch[],

/*

inal double wtable[], int offset)

fina| double tr11=0.309016994374947D;

fina| douple ti11=0.951056516295154D:

fina| double tr12=-0.80901699437494 7D

ﬂr%ol OkU e 1112=0.587785252292473D

in ic

double ci2, ci3, ci4, cib, di3, di4, di5. di2. cr2, cr3, crb, cré

i2, i3, ti4 t|5 dr3 c?r4 ars, dr2, tr2, tr3, trd, tr5
mt iwl, w2 iw3, iw4;
w] = offset:

|w2 iwl + ido;

iw3 = iw2 +1do;

iw4 = iw3 + ido;

Eor(k:O, k<I1; k++)
ti5=2*cc 5*E+2 go
ti4=2*cc +4)doT:
tr2=2"ccfido-1+ 5*|<+ *ido]:
tr3=2*cclido-1+(5*k+3)*ido
ch k*ido]=cc[5* *|dog+ r2+fr
cr2=cc[5*k*igo]+trT r2+tr12*tr3
cr3=ccl5*k ido+tr12 tr2+triT*tr3’
ci5=till t|5+t|12 ti4;
Cj4= |1 *i5-ti111i4:
€ 2*d0d1 cr2-cis:;
ch +2 ID*ido]=cr3-ci4;
ch(k+3*1ido]=cr3+ci4;
ch[(k+4*1)*ido]=cr2+ci5;

==1) ret
o A
Eor(l:Z, i<ido; i+=2)

ic=ido-j;
tis=ccli+(5*k+2)ido+cclic+(5*k+ 1) o

ti2=cc[i+(5*k+2)*ido]-cc[ic+ *k+1 i
tid=ccli+(5*k+4Y*ido +cc |c+ 5*k+ Cj]

F‘w—h:hkﬂ

*k+3

tr5=ccli-1+(5*k+2) —cc |c -1+ 5 do
tr2=ccli-]+ 5*b+2 rigol+cclic-1+5 k +
trd=ccli-1+(5*k+4)ido]-cc[ic-1+(5*k+3 Ido

tr3:cc i-1+(5*k+4 +c§ ic- 1+ *k+ *idoT;
ch *ido]=ccli-1+> tr3;
|+k*|do] ccli+57k*id g+t| +t|3
=cc[i-1+57 |do]+tr1 r2+tr12*tr3;

Ci2=cc |+5*k*Ldo +rTi2+tr12*4i3:
cr3=ccli-T+5*k*ido | +tr12%tr2+triitr3;

Ci3= ccgl+5*k*|do%+tr12*t|2+tr11*t|3
Cro=tinrtr5+til2” r4

Ci4= t|12*t|5 t|11*t|4
dr3=cr3-ci4;
dr4 cr3+C|4
di3=ci3+cr4;
di4=Ci3-cré4:
dra=cr2+cis;
r2=Cr2-cis;
g:g Ci2- cr5
chli- 1+E)k+|1)*|doq wtable[i-2+iw1]*dr2
e[I-1+iwl1]*di2;
ch[|+(t<)|+|1[g‘%do] wtoble[l 2+iw1]*di2
e[l=T+I
chli- +(lg|r2*l1? |o]o = wtoble[l 2+iw2]*dr3
a i
Ch[|+t(k+F*?B?d = wtoble[l 2+iw2]*di3
+wta
ch[l 1+ + *H% |doj _dwTobIe[l 2+iw3]*dr4

ch[|+(k+ JI:)IdO wtoble[l 2+iw3]*di4
e 1+iw
H? |do = wtoble[l 2+iw47*dr5
i5;
ch[|+(k+4ﬂ:) |do] wtoble[l 2+iw47*di5
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¢

}}

+wtableli-1+iw4]*dr5;

radfg: Real FFT’s forward processing of generojlgoctor
(]

160

void radfg(int ido, int ip, int 11, int idl1, doubl

oS i Sorepia 2t ez ML dovble ch2l

final d uble twopl 2. OD*Moth PI 4/6 28318530717959

int IJ k. 1,j2,i &c
ouble ?éjoﬂ ai?, or1 or ds? dcp org dsp, arlh, ar2h;
intiwl =0
=t |
Joep e
ipsppzl\(zlg)th??w org%
i??igo 'I=1C))_ x
{ for(ik=0; |k<|d|1 ik++) ch2[ik]=c2[ik];
for _LJ<|p
for( Ocﬁ'(k Fiido]=cT[(kejMyido]:
+
if(nbde=lty !
js=-ido;
for(j=T; j<ip; j++)
SIS
for(l 2; i<ido; i+=2)
or(lZ:O' k<I1; k++)
hli-1+Ck+11
chly +%+t J'|+I;|/\I'q*c1[l T+(k+]11Yido]
+wtob|e[|du+|w1]*c1[|+q d [1)*ido
[wt(g i o d?-]H_W Telfi+(k+j*1)*ido]
—WtOk}3|e[IdIJ+IW'|:|*C'|[I 1+ +J*|'|)*I(J
}
}
else
is=-ido;
for(j=1; j<ip; j++)
%‘SoJrr?léj:% k<I1; k++)
idiicis-1
lt%”r(iEZ"kidO' i+—2)
h ¥k
chi +%+td)J ST DT+ (kef1TYidlo]
+wtob|e[|du+|w1[]*%1[|+ﬁ I1):T_d
t dij-13i K+
—WTOb}|e[IdIJ+IW'|:|WC1(|]:I -1+ *I1+)* J%]c [+ (yTyiae]
}
}
if(nbd>=I1)
{ for(j=1; j<ipph; j++)
+Co:r|&1;0; k<I1; k++)
Eor(i:2; i<ido; i+=2)
1L *Mido]= 1+(k+[*1 h ol
R
} cl |+Ek+}c?1 *id o_= k+Jc*I1) ido]-ch[i- 1+ +J*I1)1ido];
}
}
else
for(j=1; j<ipph; j++)
+Co:r|€i>=_5; i<ido; i+=2)
for(k=0; k<I1; k++)
i 1+(k+ *H)*
chli *H hl-1+(k+jc11)ido];
q :1£(k+&c*l ) I+hC| &[ﬁ I1 *!l do gf?%]ll’:(kq%**%*idp]
&Ligkﬂc M9981C ET WIBAETRS Ge GRS S
}
) }
}
else

for(ik=0; ik<idll; ik++) c2[ik]=ch2[ik];

or(j=1; j<ipph; j++)

}

arl=1;

+Co:rl&_i0 k<I; k++)

s a SR R s eedy,

?or(?1 I<ipph; [++)

Ic=ip-I;
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arlh=dcp*arl-dsp*qil;
oﬂ dc *%ﬂ+dsp*%r1

?or(li 8 ik<idl1; ik++)

h2 dl 2 K Tc2[ik+idl1
I b
4
c2=arl
ds2=ail
or2:or

?or(] 2} j<ipph; j++)

Jor2h =dc2%ar2-ds2*qj2;

qi2= dc2*hc1|2+ds2*or2
?or(|k 0; ik<idln; ik++)

ShaH s o e iy,

J+=ai2"
b
?or(] =i 1L<|
F12[| ]T%%IEI’RIEJ-FH'I];
if(ido>=I1)

for(k=0; k<I1; k++)
for(i=0; i<ido; i++)
ccli+k*ip*ido]=ch[i+k*ido];
) }
else
for(i=0; i<ido; i++)
for(k=0; k<I1; k++)
ccli+k*ip*ido]=ch[i+k*ido];
) }
?or(j:T j<ipph; j++)
JC D
B0, kelt; ki)

) ggP(??ﬂk%%%*ﬂd%(]* cﬁ? ]ch 11 5§|d+(%'*]|;1 yidol

bd
for(j=1; j<ipph; j++)
JC D]
18500 kelt: kit
Eor(l_Z, i<ido; i+=2)

:?Eldo-ﬂ? Setum;

ic=ido-i
i-T+(J2+k*ip)fidol=ch[ k*H h1k 1)
R
+ =Ch[i+ +
) cc ic+(j2—1+@ip)*ido]:chi|+a +Jc*l1 |d chl |+( +J*I1)*|Ao]
} }
}
?Ise
for(j=1; j<ipph; j++)
JC i -J
+or(| 2; i<ido; i+=2)
%‘Co_rlgkq_l" k<I; k++)
1+(j2 ido]=ch[i-1+(k+j M) do]+ch[i-1+(k+jc*|1)*
e TR er
=chli+(k+
cclic+(j2 1+@|p)*ido]:chii+akﬂc*1)| [I+8(+J*|1)*I o];
}
}
}

b
radbg: Real FFT’s backward processing of general factor

id radbg(int jdo, int jpint 1, int 41, doubl ble
void rodbot e Bt actble Thif 0B TR fRPdb0b wtabler], int offset)

é/%28318530717959,

Ifmoﬂ d Iutl)le twopl 20D*Moth|PI
c lci
doublengI pfoﬂ ai?, or1 ﬁ ‘ds2;

double dt 1h, ar2h;
|n?L|Jw1e—o1p’ qro, dsp, arth, ar2h;

gcp_Motl%l.co (art ),

for(k_O, k<I; k++)
for(i=0; i<ido; i++)
chli+k*ido]=cc[i+k*ip*ido];
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else

for(i=0; i<ido; i++)

for(k=0; k<I1; k++)
chli+k*ido]=cc[i+k*ip*ido];

¥
?or(j—1'j<ip|oh'j++)

JCI b

B0, kelt; ki)
hEE +J*|1P ido]=cc[ido-1 Q 1+k*ip)*id %ic[ldo -1+(j2-1+k*ip)*ido];

ch[(k+jcM)*ido]=cc[(j2+kIp)*ido + c[(2+k*p)*ido];
}
if(ido 1=1)
if(nbd>=I1)
for(j=1; j<ipph; j++)
+Co:rl&_i0 k<I; k++)
Eor(i:2‘ i<ido; i+=2)
ic=ido ) o i AK .
%Efﬁkw RGRCEL L:@% et Hoykn '»J?ﬁz)%l
) @ |+Ek +jc 1)*| %]CEE:[JT (ﬂ |) *|g Ercc[clfiJa(f*jjﬁ+LI<*|pI*i%lo’]'
} }
b
else
for(j=1; j<ipph; j++)
.Co:rigz_jZI; i<ido; i+=2)
S0 ken: kan)
chli-1+ k+J*I1P ido] |1+( Jrktipyido]+eclic-1+(21-1+k p)tido]:
C |1+E +]C Cli-1+ éj+ i0)1d0]-CcClic-1+(2%-1+Ki _)*IC?O],
AR R B
} 4 :
}
arl=l;

?or(?1 I<||oph [++)

Ic=i
or1h dc *arl-dsp*ail;
oﬂ dc *%|1+ sp*%ﬂ

?or(li 8 ik<idl1; ik++)

c2[ik+idl ch2 ik T*ch2[ik+idl1
CZE ; +[(?I£+8p I| di; ¥
dc2=arl;
as2 g|r1
or2 or1

?or(] 2} j<ipph; j++)
jcslp-; o, i
ar2h=dc2*ar2-ds2*qj2;
qQi2= dc%*h0|2+ds2 ar2;
?OF(IK 0; ik<idln; ik++)

i
b

?or(j:t j<ipph; j++)
for(ik=0; ik<idl; ik++)
) ch2[ik]+=ch2[ik+j*dI1];

h2[ik+j*idI1];
]+ 0|2Cch I[llerJrjlczl

?or(] =1; j<ipph; j++)

+or& 0; k<lI1; k++)

*I1 d 1 *H* -CI[(k+jc*1
EE Hc 1)I*|g(])]Cc (EJ+J 1)* | +C [(JQEJC*%)l ddl;

}
if(ido==1) return;
i{fEhé’dx?wSe S
for(j=1; j<ipph; j++)
+Co:r|8<1;0; k<I1; k++)
Eor(i:Z; i<ido; i+=2)

chli-1+(k+ Dy ido]=clli-1+(k+*11)ido]-cIfi+(k+jc D ido];
ch I- 1+E +CP ido]= 1+* *P1 *id c i+(| 1— *%1 |do]
) ch |+E Hcﬁﬁ)gl?do] =C [I-{- E&—J P1 ’qg # +gkk+JJr cl ?)*ﬁ; o]
}
}
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?Ise
for(j=1; j<ipph; j++)
+Co:rlg:_5; i<ido; i+=2)
for(k=0; k<I1; k++)
ido]=cl[i-1

chli-1+Ck+j*N

ch|1+g+cP1 |do |J1r* 1 | C |+k+c1 |do];
ch |+E HCIJ] 1)*|do] ](I: [I-@EE&-J N ’q I_i1+£k jc*ﬂ)*lé)O]
) }
?or k 0; |k<|d|1 ik++) c2[ik]=ch2[ik];
for(j= F'? Fhell ki)
|{f(nbd< i [(k+J*I1)*|do] chl(k+j*1)*ido];

s=-jdo;
for(J—T j<ip; j++)
|s+ |do
for(l 2 |<|do i+=2)

(IE—O‘ k<1, k++)

{ k[ 1% _
g A el

dg\jrs/ lgbl*gflcljuglj\,\ﬁ]* ﬁﬁ-%l(clﬂjﬂ Jﬁl) |1<;I0C]h[l+(k+]*n)*ldo]
}
) }
else
{ o
is=-jdo;
for(j=T; j<ip; j++)
:‘Sot’(lkd% k<I1; k++)
If%lr(l 2;i<ido; i+=2)
idij+
c1ﬁ| 1+(k+ *1)*ido] = wia Ie[|d|—1 iwl]*chli-1+(k+j*1)*ido]
ole( Ij+|\i\/ *c | k+J 1) aéj s
c1[|+g0b gEIngJ+I\A7 PeRES +I(CE<IJ+J ll) |1 oCh[|+(k+J [1)*ido]
}
} }

}
rfftf1: further processing of Real forward FFT
¥oid rfftf1(int n, double c[], final double wtoble[/], int offset)

S
int ki, 1,12, na, kh, nf, ip, iw, ido, idl

double[] ch = new dou
Sgstem[g]rrogcopg(wto%le offset ch, 0, n);

nf qnt)wtoble[1+2*n+offset]

if(na==0)

radf4(ido, I1, ¢, ch, wtable, iw);
else

radf4(ido, I1, ch, c, wtable, iw);

)

%Ise if(ip==2)

if(na==0)

radf2(ido, I1, ¢, ch, wtable, iw);
else

radf2(ido, I1, ch, c, wtable, iw);

)
~

%Ise if(ip==3)
if(na==0)

radf3(ido, I, c, ch, wtable, iw);
else

radf3(ido, I, ch, c, wtable, iw);

R )
~

%Ise if(ip==5)
if(na==0)

radf5(ido, I1, ¢, ch, wtable, iw);
else
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radf5(ido, 1, ch, c, wtable, iw);
b

else

if(ido==T) na=1-na:
(o gy o

radfg(ido, ip, q, idl1, c, ¢, ¢, ch, ch, wtable, iw);
na=1;

else
roéfg(ido, ip, Igj idl1, ch, ch, ch, ¢, c, wtable, iw);
na=0;
}
?2=I1'
X

if(na==1) re
) for( O i<n; |++) c[i]=ch[i];

rfftbl: further processing of Real backward FFT,
¥oid rfftb1(int n, double c[], final double wtable[], int offset)

/*

int  |;
int k1, 11,12, na, nf, ip, iw, ido, idl1;

double[] ch = new dou
Sgstem[g]rrogcopg(wt kE)Ie offset ch, 0, n);

nf (Ont)wtoble[1+2*n+offset]

I1 1

IRHOIfERL ot ke

{ |2 (|mT)wtoble[k1+1+2*n+offset]

*

idn- %é*n
if(ip==4)
{ if(na==0)
radb4(ido, I, ¢, ch, wtable, iw);
else
radb4(ido, I, ch, c, wtable, iw);
na=1-na;
else if(ip==2)
if(na==0)
radb2(ido, I, ¢, ch, wtable, iw);
else
radb2(ido, I, ch, c, wtable, iw);
na=1-na;
else if(ip==3)
{ if(na==0)
radb3(ido, 11, ¢, ch, wtable, iw);
else
radb3(ido, 11, ch, c, wtable, iw);
na=1-na;
else if(ip==5)
{ if(na==0)
radb5(ido, I1, ¢, ch, wtable, iw);
else
radb5(ido, I, ch, ¢, wtable, iw);
na=1-na;

R ) R ) R )
~

R )

else

{ if(na==0)
radbg(ido, ip, 1, idl, ¢, ¢, ¢, ch, ch, wtable, iw);
else
radbg(ido, ip, 1, idl, ch, ch, ch, ¢, c, wtable, iw);
if(ido==1) na=1-na;

)

n=2;,
|w+=(|p-1)*|d0‘

if(na==0) re
) for( O i<n; |++) c[l] chlil;
V=
rfftf: Real forward FFT .
v0|d rfftf(int n, double r[], double wtable[])
f(n==1) ret
If(ftﬂyw) revy}roble 0);
/ rfftf: Real backward FFT y

void rfftb(int n, double r[], double wtable[])
if(n==1) return;
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fftbl
/ ffbbg? r, wtable, 0);

rffm. further initialization of Real FFT
¥oid rfftil(int n, double wtable[], int offset)

ﬂnol int[] nt 3,5
[10Ter wo&e\f/olrlg)*%oth Pl; Y

V4

int
doub
bId || nf ip, nl, is, ng, nr;
ou le” ar
int |do g
int  nfm

nl=n
nf O
J=0;
factorize Ioo
?e (trge) .
=gy
else

do
{

ntry=ntryh(j-1;

ntry+=2;

ng=nl / ntr

nr=nl-nt %

|f(an 0) con inue factorize_loop;

wtoble[nf’+1+2*n+offset] ntry;

if(:ntrg::2 &&nf 1=1)
for(i=2; i<=nf; i++)

wtoble[|b+1+2*n+offset] wtablefib+2*n+offset];
wtob?e[2+2*n+offset] 2;

while(nl 1=1);
reok octorlze _loop;

wtaple[0+2*n+offset] =
wto le[T+2 n+offset m"

h=twopi /(double)(n)
fm1 nf-1;

f(nfm1==0) ret
féP(I?? T T

ip= (|ntgwtoble[k1+1+2*n+offset]

Ié [T*ip.

o=n / I2

RmRs!

or(j=1; j<=ipm;++j)
el
argld=(double)ld*argh;

fi=0;
fIOFOi:S' ii<=ido; ii+=2)

i+=2;
fi+=T:
wtaple[i Z%%_Offse hcos(Or );
wtobIeEl T+n+offset] = sm(org()g
is+=ido;
1=12;
¥ /lrffm*/

¢

rffti: Initialization of Real FFT
void rffti(int n, double wtable[]) /* length of w{oble 2*n +15*/
1) rety

}}f(fmg? wtoble 0);

package nl.dut.ide.software.soundfilterrealgit;

port android.Manifes

port android.app. NotlﬂcotlonChonneI

port andro! .opp NotlﬂcotlonMonoger

port android.app.Pendinglntent

port android. ppTlmePlckerDloIog

port android.content.Contex

port andro .contentlntent

port android.content.om.PdckageManager;

port android.net.Urj;

port android.os.Build:

port android.os.Handler

port andro .supportgnnototlon NonNull;

port android.s t.design.widget. Nowgonon%ew
port andro .supportv4oppAct|V|tyC t;

port android.support.v4.app.NotificationCompat;
port android.support.v4.app. NotlﬂcotlonMonogerCompot;
port andro! .supportv4contentContextComp

port android.support.v4.view.GravityCompat;

port android.support.v4.widget.DrawerlLayout:

port android.support.v7.app.ActionBarDrawerToggle;

Record

33333333333333333333
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import android.support.v7.app.AppCompatActivity;

port java.nio.ByteBuffer;
port Java.text.DateFormat;
port java.text. PorseExceptlon

port java.text |mp eDoteFormot
port java.uti Arrog |st;

port java.util. olendor

port java.util.D: %

port java.uti Hos Map;

port java.util.L

port java.uti Mop

port android.media.AudjoRecord
port andro! P/IedloRecorder
port android.os.Bun
port andro! .utlILo

port andro! .megloAudloFormot

port android.vie
port andro .wdgetTextV|ew
port android-widget. TimePicker;
port android.widget.Toast;

por com.googeondr0|d gms.tasks.OnFailureListener;
port com.google.gndroid.gms.tas sOnSuc%essLlstener
port com.goog|e.firebase.guth.FirebaseA

port com.goog|e.firebase: restore Do%umentSnopshot
port com.goog|e.fire osestoroge FirebaseStorage;
port com.goog|e.firepase.storage.StorageRe erence
port com.go geflre osestoro?e ploadTas

port com.webianks |brorg scrol C 0|ceScro ICho

por comgoogeon r0|dgm tasks.On ompleteLlstener
port com.goog e?n roid.gms.tasks.Tas

port com.google firebase Tirestore. FlreboseFlrestore

33333333333 333333333 3333333333

//Zoltan, the things that are included for place and heart rate can be found by doing ctrl+F “Zoltan”

ublic class Record extends AppCompatActivity
P private TextView name, norrl?gMen p?lrstLetter{ﬁrstLetterl\/lenu //Textview to show the name of the user

//Recording

rivate Strln TAG = “Record”: TAG is used for Logcat, to easily collect the text send to my
BFIV te stotlgﬂno int RECORDER_SAMPLERA /1/ = 44100; //Everggsecond 441(90 audio samples are taken 1§rom the analogue signal, this is
the on %somp e rate a Bro rigte for ollghone
prlvo e stotlc inal in ORDER_CHANNELS = AudioForma J
k NEL_IN_MONGOC; //Mono is used when you have one channel your audio samples have to go to (for example,
one spea e
prl\?ote static final mt ORDER__AU DIO

private AudloRecord re
rivate Thread recordi
private static boolean i

o new, mp y Audio recor
n
int bu erS| e-AudloRecord. et n

| wll; e a new thredd for the Audio recorder

ENCODI 9
_PCM BIT; /Amount of blts used for Puéig -Code-Modulation, 16 is teh most common one
c eck if certain methods have to be done

REC

AudioFormat. ENCODING
corde
n r
S

BufferSiz eé ffer5|ze for Zolta
COR _SAMPLERA E. RECORDER_CHAN
ORDER AU DIO EN%ODING) T 'e number of bytes you can take at the time, getMinBufferSize calculates the mini-
ml,me nee ed wit specfi one t hot isu
inal int REQUEC?T P RMI S N =1000; p%rm|55|on for recording again, gven though this is done at the test microphone
Activity (the app didhot work once because it hod forgotten he had permission, so this is Tnclu

//Save to firebase

private FlreboseStoroge %torogeRef;
private Firebasefirestore db;

grlvote Strlng url;

yte ata

private String ke‘LIJ

int saveFirebaseTime =10*60*1000; Saying.the r. cordm to Firebase will happen every 10 minutes
int saveOtherDataFirebaseTime=1000; 4 ?/ oglng other dot% to Firebase will ho%%en ever% second

ngstort recordmg fast fourier transform
ouble[] toTranstform )
prlvote eoIDoubIeFFT transformer; //Make new Fast Fourier Transformer

//EmotionSelection
public static booceon islsRecording() {
return isRecor

ublic static void setlsRecording(boolean isRecordin
. Record.isRecording = |sRecorgd( DA

private double stPressure //To calculate the decibels

private douple deci

private double deci eIReoI ; ; :

private static double reference = 0.00002; //Air pressure (is reference value for microphone)

Calculate heart rate
é/rlvote mt%eortRote; //For Zoltan

Determine plac
|é/r|vote Strlngpp ace; //For Zoltan

(/ScroIIChm e
ist< tr|ng> rom = new ArrayList<>();

Scro Choice scrollChoiceFrom

private Hond r recordHondIer = new Handl

int stortTl %* 1000; |me to w0|t before start recording when clicking start button, this is 10 min when the user has
not ¢ ong]ed ongthmg ecause | set the Sc I hoice on default on 10 min

int stopTime = Time to wait before stop recording

4/SelectT|meBo><

extView Displ

Erlvote int ColendorHour CalendarMinute;
alendar calen

TimePickerD olog tlmeplckerdlolog

//Colculg:te deolbels

Whlle R cordin
tring CH NNEL_ = “SelectEmotionNotificationChannel”; //Channel for push notification to select emotio
String CHANNEL_ID_ e “IsRecordingNotificationChannel”’//Channel for push notification to see the app is recordmg

//rest
prlvote _I%_)rotv\s//erLo otutTdrower
rivate TextView dateTextview:
ﬁwt %OWNOTIfICOtIOﬂTIme 560*1000; //Notification will be send every hour

@Override

pu lic v0|d onCreote(BundIe sovedlnstonceStote) {
Peron Creqgte(savedinstanceState
etContentView(R.layout.activity_record);

//Firebase
mStorageRef = FirebaseStorage.getinstance();
db = FirebaseFirestore.getinstan e()

//when you sign out of select emotion, recording will be stopped
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//since this is in this screen the onCreate is called
’/however there is no user logged in anymore, so getting the current user will result in null

//we make this vorloble to cot%h the mistake of Io%glng out
we tried may ways to solve this, we ende thi
/we know it is not the best wo% but ik wor s

oolean userAIreodgLoggedOu true;

tr
BL(ey FlreboseAuth getlnstogce() //Get the current user
rrentUser g[etU|
}c ch%NuIIPomterExcep
only when y %from select emotlon gou call the onCreate without a user
smce weénre stll |n the pro%es? of og gin
/we WI| redirect the Lfser tot pocT;e ere
og.v(“Firestore”, “nullpointer ofter Io
Inténtintent = new Intent(this, LoglnActhltg closs)
stortA\ctlwtg intent);
userAlready oggedOut false;

/when there is n? user Iogged in you will not exceute this code

this reven s a ot

(o te rcomp etlng thg onCreote the earlier stated intent will direct to user to the right screen
(userAlreadyloggedOut) {

Notifications
geoteNotlﬂcotlonChonnel() //Create channel for notification to select emotion

/]/a/\éhlle recordm(c);) (

IsRecordin
- //Go tﬁSeIectEmotl n page if app is recording, user does not ne}ed to do anythjng on Record page

show ecording(); Show in naotifications bar on the phone of the user that the app is recording

//Toolba
ate and set it on the actionb
o/ndr?|d supportl\é%ﬁvllg%et Tooﬁbor toolborDoteNurse //Import the toolbar
dateTextview % |ewB% (D
setSupportActlon?or(tool ar oteNurse)
Calend grgetlns once
Slmple oteForm ts new Slmpe ateFormat(“‘dd MMM, yyyy™;
Stertlgg ortActlonB Os(ec’rc'JI'I gpd'lm 2%
8oteTg>?tV|ew setText((g //Set the date in the toolbar
include drowermen
g’ower = findViewB Id(R id.menu_drawer, IoBy
ActlonBorDrowerTolgg e té) gle =new Action orDrowerTogggJe(thls drawer,
trm%nowgo ion_drawer _open, R.string.navigation_drawer_close);
drawer.add rowerLlstener(toggTe)
toggle.syncState();

/Nam
_ﬂndV| wByld nameText
flrstLetter—fmd\/leL‘Jwé Iéj(R id.first_ Ietter> name_user_record);

NavigationView nowtgotlonv ew \SNowgotlon\hew) fdelengId(R id. m(?nu _view);
naméeMenu = navigafionView.findViewBUl é
firstl etterMenu = navigationView. fde/e

Id(R.id. |rst Ieﬂ‘er nome user menu_header);
readName();

the name from Firebase and show it on the s¢reen

//Rec
'r[ §V|ewB |d(R.id.startRecB tton //Set the onClickListener btnClick on the start button
(u,llc Listener(bt ndJ
if (Ich ec Permlssmané)) /}[Check if there is still permission to record
requestPermission(); //If not, request permission

ScrollChoice
éérol(lz%homeFrom findViewByld(R.id.fromScroll);
load
scro“Chom:e rom.addltems(from, 1);  //At defoult he second item is selected %O is the first |t%
scrollChojceFrom, setOnItemSeIectedL istener( Set a listener on the scroll choice > when the users selects something else, teh
recording should stor} gfter another tim
new. Scrol Ch0|ce OnItemSeIectedLlstener() {

u |IC v0|d onltemSeIected ScrollChoice scrollChoice, int position, String name
. startTime(position); ( 9) he position in the I| d cides ow Io%g the o>|o{p has to wait before starting to record (0=0 sec,

1=10 min etc.)
i
SelectTimeBox
gs layTime ?ndVlewB Id untilTime
Colre)n ar calOnCreate H @ c?orgetlnsto)nce() //Make the current time the default
Date tlmeOnCreote ca OnCreote getT!

SimpleDateFormat onCreate = new S mple ateFormat(“HH:mm™);
Strmg currentTlme onCreoteformot(tlmeOnCreote)toStrlng()
Iongm efd(currentTlme)
(ﬂndVl Bgld Rl e))
lickListener(selectTime); {\/\/hen the user ticks on the time, (s
Tlme(curremTlme) //The default'is the current time, so wh

)e e
recordlng Ros toend

has to be able to select another time
the user does not change the time, this is when the

//leg| notification when whole app stops, this service will be running in the background and will the last thing that is done when the
app is swipe a
o Intgm mteng_ new Intent(this, StopService.class);

startService(intent);

}

//Nam
rivate void readName(
p /Oook ot firebase, to e who is logged in

og,v(“Firestore”, “readName method start
FlrgboseFlrestore db = FlreboseFlrestore get)lnstonce()

q if (ke = raull) { //Itis not possible, but when the user one way or another comes here without a key, this
code is m u e
Intent intent = new Intent(this, LoginActivity.class);
stortActhltg(mtent)

}
db, collectlon( users”).document(key).get().addOnCompletelistener(new OnCompleteListener<DocumentSnapshot>() {
@Overrid
pul IlcC1S Isgg&%rgselelbe)(@NonNull Task<DocumentSnapshot> task) {
i
ocumentSnapshot documentSnapshot = tgsk.getResult();
String value = documentSnopshot getString("name”);
name. setText(voI
nameMenu.set Text(Value);
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»;

Recor
{)/rlvote vom?stortRec rdi ng ) { ,
recorder = new Audio ec %(r edi

}

now we set the first letter
tring letterinPut = String. volueOf(vque charAt(0));
irstLettersetText(l etterIPP
firstLetterMenu.set Text(lettefinPut);

}

RecorderAudloSource MIC, Make a new recorder
DER CHA*\ )NELS /7

recorderstortRecordi g()' //Start recording
setlsRecording(true); ) e ) )
showRecording(); //Show in the notifications bar the app is recording
rec%rglllrggv'mreod new Thread(new Runnable() {

" writeAudioDdtaToFile(); //Read data from recorder and save it into a variable

AudjoRecorder Thread”);

;ecordmgThreod start();

}

public void wrlteAudloDﬂtoToFiI

short sData[] = new s
while (|sIsRecord|n OQ){

ort[bu?f(e)r%ize];//Short array to put data from buffer (audio) in

reco rderread(s buff rSize //Save to OUdIO data in the variable sData
Log. v(TAG Sﬁwort writing to |Ie +)sDoto oString())

(/Colculote decibels

stPressure = sData[sData.leng h —1 ' . ' : : ; .

ou%le pressure = I%stPressure //This value is determined by calibrating the code with a decibel meter
1=200*M | g10&pressure referen ce); : L :

oo ean isSNAN = Double.isNaN(decibe //Check if decibel is a number (NaN=Not a Number=calculation went wrong)

/Sdo not update value when colculotlon went wrong

|f (}1/66Ib€| <=30.0){

ot update value, because this are rare mistakes that happen by using the AudioRecorder to get the decibels

d IR | d b|
eCI (GTAeGO decelglel- + decibel);

}

|/n/t length = sData.leng
toTransform = new double[le hj'L
tron(sf?rmer = new Reo Double (length);
or =
toTrons?orm[lj (doubr)eg sData[i] / Short MAX_VALUE;

ransformerft(toTransfor o?
Log.V(TAG, “Transforming done”);

/Save to firebase
Data = new. b%te toTr?nsform Jlength * Double, YTlF %

or(inti=0;i< ransform Iengt |++)B tes can_be so
System.arraycopy(convertbDoubleTo gteArroy(to rons ormli]), O bDot i

Place and heartRate
gtermlne Ioc e(); F//For oltan
//For Zoltan

to convert the doubles
ble BYTES);

%‘ (!lslsRecordmg()) stopRecording();

}

public void stopRe%?rdmg() {//The interface is in here, because directly using a reference to the SelectEmotion Activity caused a circular
closs re erencmg

}}

ull'l="reCorder
setIsRecordm (false);
recorder.st ?
recorgerre eose()
recorder = null; //Empty the recorder
recor in Thre

V(TA Recordmg sto?P d”);

No ificationManager MNo tlonMonoger = (Notlﬂ?ctlonMonoger) stemSerwce(Context NOTIFICATION_SERVICE);
mNotificationManager.cancel(0); ete the remindert g? gr?ur emo
mNonﬁoononMono?erconce 1) //Delete the notlﬁcotlon th
ati

ows the o is recording (beca it t
Log.V(TAG, “notifications deleted”); |o|o 9( use it is not anymore)

private Runnable record = new Runnable() {
verride

public void run()

}

startRecordingQ);

rlvote unnoble stopRecord = new Runnable() {

@Over

Pu

—~

¥

t|| \éOld r%n )E)
S ecordin
inte p'(F%ecord

prlvoé View.OnClickListener btnClick = new View.OnClickListener() {

the use

minutes

base every secon
intent

ic void onClick
cordHand erpéstDeIoged(record startTime); //When the button is clicked, the recording has to begin at the time selected by

recordHand|er.postDelayed(stopRecord, stopTime the recaording has to st tthe t lect th
recorgHondIerBostDelot‘je EshonNotlﬂcotloer) shov)vNotlﬂ/c/otlonTlme) /9 ’(r]hse Sssepﬁoos toegrel%er%%ﬁelr%deeorl?oglogehuls?her emotion every

recordHandler.postDelayed(saveRecordingToFirebase, saveFirebaseTime);  //7, the recording has to be saved to Firebase every 10
recordHondlerpostDeIoged(soveOtherDotoToFlrebose saveOtherDataFirebaseTime); //”, the decibels have to be saved to Fire-
//”, the user has to go to the SelectEmotion page, there is nothing more to be found on the Record

page for the User

%

pUb|IC void intent() {
ntent i

ntent = new Intent(this, SelectEmotion.class);

stortActlvng(mtent)

public void intentRec é>r
Intent intentRecor new Intent(this, Record.class);
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startActivity(intentRecord);

-
=
as)

qac
lic void determinePlace() {

//For Zoltan
lace = “place”;

c
jeley

=

%?‘Ort r%tﬁ tRate( //For Zolt
uplic void heartRate or Zoltan
heartRate = Connec%l\glio.getHeortRoteVoIue i

Save to Fire

se
ivate Runno%?e saveRecordingToFirebase = new Runnable() {

@Overrid
3
)

=

O ™ O ™ T

e

public void rurgj() {
islsRecordin
(soveToFirebgs%)S}oroge();

}
¥
rPorinOc;eo gt{ae[] g%nvertDoubIeToBgteArrog(doubIe number) {
a
gteBu?fer%g{tegBuffer = BggeBuffer.o|Iocote(DoubIe.BYTES);
bt_{reBuffer.pu Double(nymber);
) return byteBufferarray();

//0nly bytes can be saved in Firebase, so we have to convert the double

since audio files are more thdn m<o we need to store them first before putting them
in a database. The database is not made for storing these bigger files

priyte void sove,ToFireboseStorhogep
hat is the current time?
é/ enéor call = Colendor(?.etlnstonce();

w
al
Date time = call.getTime

SimpleDateFormat researcher = new SimpIeDoteForr)wﬁot(“dd MM yyyy HH:mm:ss™);

String soundtime = researcher.format(time).toString();

//where the data h?s to g%ond what type of file js it
we make folders for edch us )
this is not necessary since firestore proyides the structure
tring path = “sound/” + key + “/” + soundtime + “pcm”;

//what is the storage reference

yser and no more gdditional folders

final StorageReference retFirestorage = mStorageRef.getReference(path);
loading to FireStorgge (the bdata) and retrieving the download URL
% %}‘? 2 A OSSR g

restordge.putBytes(bData).a
verride
public void onSuccess(UploadTa

uccessListenér(new OnSuccessListener<UploadTask.TaskSnapshot>() {
kSnapshot taskSnapshot) {

k.Ta
refEirestorage.getDownloadUr O.odstnSuccessListener(new OnSuccessListener<Uri>() {

public voi

verride
@ d onSuccess(Uri uri) {
url = uritoString(;

Log.\ﬁ(TAG, “uplodd to storage succesfull, link created™);

saveTloFirebaseFirestore();
2
} i
} i

priy te vojd saveToFirebagseFirestore

now that we received the link wit 2 t{he place of the data we can store it in the database

é/documem name is the date
alendar cal2 = Colen?or.getln_stonce(),
SimpleDateFormat saf = new SimpleDg

e
String date = sdf.format(cal2.getTime());

field nhame._is the tim
é/olend,or cal3 = Col?n(forgetlnstonce();
Date TimeNow = cal3.getTime();

teFormat(“dd MMM, yyyy”):;

DateFormat dateFormat = new SimpleDateFormat(“HH:mm:ss™);

String formattedTimeNow1 = dateFormat.format(TimeNow);

what is the current time? ut as value in field time
é/olem}or coeﬁ = Calendar; e«wpstonce();
Date time = call.getTime();

SimpleDateFormat resedrcher = new SimpleDateFormat(“dd MM yyyy HH:mm:ss™);

String soundtime = researcher.format(time).toString();

Mmoking ma
Map<String : 1\
tlme\/oIues$oveToFlrestoroge.putg current user’,

with the fields with the corresponding value

timeValuesSaveloFirestorage.put(icurrent time”, so,gn’dtime);
timeValuesSaveToFirestorage.put(“link to fragment”, url);

db.colIe?tion(“ugsrs”).docume
.collection("fragments”).

) [ ocumeént(format
pleteListener<Void>() {
verride
public void onComplete(@NonNull Task<Void> task) {
if (tas .|sSucchsfuI()) ) .
Ve Soeg.v(TAG, ink dna data uploaded to firestore™);
Log.V(TAG, “upload to Firestore failed”);
}
1

7Do this again after 10 minutes
we

on’t want to go this too often because then the structurin
do this too little because then we will miss data when the user

we don’t want to
/ stops the recording

}

//Save decibels, place and heart rate to firebase

private Runnable soveOtherDotoToFire%ose = new Runnable() {

Yem g (

ublic void run

& i (isIsRecord(l)ng())r{ )
saveOtherDgtd oFlreﬁBose(d
recordHandlerpostDe

};}

private void saveOtherDataToFjreBase(final doubl decibg
we seperatly save the decibels for the researcher an
If (isJsRecording()) ;

only when'we dre recorglmg we want to save the data
C/document name is the daté

alendar cal? = Colengor.getlnstonce(
SimpleDateFormat sdf =

Critical Alarm Lab | Master Graduation | Yoon Lee

S
ject> timeVoIuesSoveToFirestorgq(ee: new HashMap<>();

t(key).collection(“sound™).document(date
(5ol %edTime ow1).set(tir(nchﬂuesSoveToFirestoroge).oddOnCompIeteListener(new OnCom-

r ’cordHondIe,r.po]gtDeIoyed(soveRecordingToFirebose, saveFirebaseTime);

will be be unorganised

cibelReal);
oged(tehis, soveO>therDotoFireboseTime);
Q { : :
o use them later in select emotion

new SimpIeDc)J’teFormot(“dd MMM, yyuy™);
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String date = sdf.format(cal2.getTime());

field name js the tim
é/olend‘or cal3 = Col?ncforjgetlnstonce();
Date TimeNow = cal3.getTime(); . . .
DateFormat dateFormat = new SimpleDateFormat(“HH:mm:ss™);
String formattedTimeNow1 = dateFormat.format(TimeNow);

what is the current time? ut as value in field time
é/olen Jdar call = Calendar, e{(n%tonce();

Date time = call.getTime(); : . .
SimpleDateFormat researcher = new SimpleDateFormat(“dd MM yyyy HH:mm:ss”);
String dbtime = researcher.format(time);

making the field with the corresponding values
Kf{op<5tr%g Object> timeVoﬁuesSo?yeToFigr]estorggLe = new HashMap<>();
timeValuessavelokirestorage.put(.current user’, );
timeValuessaveloFirestorage.put “curr,en},,tl e” dbtime);
timeValuesSaveToFirestorage.put(“decibel”, decibel);
timeValuesSaveTloFirestorage.put(’place”, plq,c%); //For,Zoltan
timeValuesSaveToFirestorage.put(“heart rate”, heartRate); /For Zoltan

db.collection(“users”).document(key).collection(“relatedData”).document(date).collection(“fragments”).document(formatted TimeNow1).
set(timeVoIuesSoye‘FoFirest%)roge).odd&n&))mpIeteLis ener(new Oneomp eteLisgener)<Void>() { (ffrag ) ( )

ide
ublic vaid onComplete(@NonNull Task<Void> task
2 Log.V(TAG, “Deci%els,(p%ce and heartRate uplooge{d to Firestore=" + decibel);

}).%?dggrl?ioileureListener(new OnFailureListener() {
public void onFoiIure(g)NonNull Fxception e){

Log.v(TAG, “Saving decibels, place and heartRate to Firestore failed”);
D

}}

é/ricvg?gkbgglrénc;rswg rrwackF’e(missionMic {
int record _aydio resut:Context((k)om at.checkSelfPermission(this, Manifest.permission.RECORD _AUDIO);
return record_audio_result == Pac ogepMonoger.PERMISSION ((SRANTED; . - )

private void requestPermission() {
ActhlPt/]gCompot.requestPermlssmns&[
anitest.permission.RECORD_
) }, REQUEST _PERMISSION);

Ui%lgew String[

verride
g’bu ”(':tvf?i(d onRectq(L:JeatPermissionsResuIt(int requestCode, @NonNull String[] permissions, @NonNull int[] grantResults) {
switch (requestCode
case REQUEST  PERMISSION: //Show to the user if (s)he gave access or denied it
it (grantResutts. en%t, > 0 && grantResults Q]T:: PackageManagerPERMISSION _GRANTED)
oast.makeText( |§H, Permission grgnte SToastLENGTH SH RT]).showO‘
else Toast.make Text(this, “Permission denied”, Toast. LENGTH_SHORT).show();

reak;
b
Time selection
//Scroll C ‘oife (from)
private void JoadChoices() {
from.a Now");
rom.add(’in 10min);
from.add(‘in 15min”);
from.add(’in 30min’);
rom.add(“in Thour™);
private int startTime(int pos) { . - , )
it (pos == 0 osition 0=now, position 1=jn 10min etc.
) (Qror{tTime =0; /4 Start recor(%ng%irectlg when startButton is clicked
else
it (pos==1){

5 égr{l:ime = 60000 *10; //Time is always in milliseconds
if =2
T Eosar t 60000 *15;
Yo% bs == 3 ¢
B arTime & 60000 * 30;
} else % .
) startTime = 60000 * 60;

}}

Eog.v(TAG, “startTime=" + startTime);
return startTime;

}

//SelectTimeBox (until) ; ; -
prlvot? View.OnClickListener selectTime = new Vie OnCIlckUstenerp ﬁ , ‘ : :
; thpUb ic v?l%j onClick(View v) { When the user clicks on the time, the TimeBox must be shown which automatically goes
o the curl'en ime
calendar = Calendar.getinstance():
CalendarHour = cole%donget(Co%ndonHOUR OF _DAY);
CalendarMinute = calendar.get(CalendarMINUTE);

timepickerdialog = new TimePickerDialog(Record.this,
%, ) g ' C{) he thirg_%w(eme fittest best to our app
neé\’/)TlmePlckerDlolog nTimeSetListener() {
verride
ublic void onTimeSet(TimePicker view, int hourOfDay, int minute
. String endTime = Str(ing.formot(“%OZd:%OZd”, /%O%d makes su)ré the time on the textView is set to e.g. 07:05 instead of 7:5
when the user meansfive minutes past’seven
) hourOfDOLTJ mmuteg' )
Display Time.set Text(end Time):
stopTime(endTime);

) (EolendorH%ur, CalendarMinute, true); //true means we use the 24h clock
) timepickerdialog.show();

¥
private int stopTime(String endTime) { //Calculate the time the recorder has to record by using the current time and the
dTime selected by the user )
Lo?.v(TAG, endTime="+ endTime);
Calendar cal = Colendorgetlnstonce();
Date TimeNow = cal.getTime(); _ . .
DateFormat dateFormat = new SimpleDateFormat(“HH:mm”);
String formgattedTimeNow = dateFormatformat(TimeNow);
LogV(TAG, “Now="+ formattedTimeNow);
Date now = null;
Date end = null;

en
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w éjoteFormot parse formottedT|meNow)
d ?teFormdt arse(endTim %
Iong dif end et me() now.getTime();
stopTlme = (int) diff,
qu TAG, “stoplime="_+ stopTime);
}cotc PorseExceptlon e){
e.printStackTra
Log.V(TAG, “Formdtting time failed”);

return stopTime;

private Runno le S?]OWNOTIfICO'(IOH = new Runnable() {
i (|%sRecor

b
//Push notification
@Overri
public v0|d run
otltjQ g[()) %
recordend?erpostDeIoged(thls showNotificationTime);

rivate vaoid createNotificationChanne
o it (CBUI|d VERSION.SDK_INT >= Bu |Id \%I&SION _CODES.O) {
horSequence name = Select motio
importance = NotlﬂcotlonMdnogerIMPORTANCE HIGH It is |mportont the user does not forget to log his/her emotions
NotlﬂcotlonChonneI channel = new NotlﬂcotlonChonne CHANN L ID,n importan
NotificationManager nOTIfICOtIOﬂMOﬂO% System erV|ce(Not‘flcotlonMondgercIoss
notificationManager.createNotification onnel(c annel)

}

private void showNotlflcotlo

Intent intent = new Intent s ee Emotion.clas s
intent. setFIogs(Intent FLA _ACT]I V Y_NEW_TASK| Intent FLAG ACTIVITY_CLEAR_TASK): //This mokes sure th%t the phone sees the
SelectEmotlon1p € as the beginni Pq of the app Tse now, so t hon so not go back to Record when the user u] ses the back
" Pendinglnten pendlnglntent = Pendinglntent. getActhltu(thls O When the user ticks on the notification, (s)he is directed to the SelectE-
motion pdge
ent, 0);

NotlflcotlonCompdt Builder builder = new NotlﬂcotlonCompot Builder(this, CHANNEL_ID)
[llcon(R. dr%woble logo_cacophony)

setContentTltIe Share your ca
#;Ie(new N(()tlﬂcotloynCompot BlgTexPSthe() //BigTextSter allows the notification to be two rows of text instead
of being cut of on smo Ier phone
ﬁ ow wos our caco hon‘u ex}p{erlence in the last hour?
setPrlorltg% otification ompot PRIORITY_HIGH) ( important the user does not forget to log his/her emotions
setContentl nt(pendlng ntent) { //Intent to SeIectEm tion ﬁ
setAutoCdnc (true //Notification is deleted when the user ticks on it
islsRecordin
o | |cot|onl*%)rgo gerCompat notificationManager = Notificatio MonogerComBOt from(thjs);

icationMana ernotnc 0, builder.build Notitication |
the rlght notlﬂcotlons otct; he rig ?%lme O /
Log.v(TAG, * Notlﬁcotlon send M

is unique for every notification and will be used to delete

}
//While R rdin
ublic v %owlgecor
o ? \/ERS ONSDK %)F = Build.VERSION_CODES
or equence name = “is

int |mpgrtdnce NOTIfICOtIOﬂMOﬂOgger|MPORTAN E_DEFAULT:
NotificationChannel channel? = new NotlﬂcononC annel(CHANNEL _ID_2, name, importance);
NotificationManager nOTIfICOtIOﬂMOﬂO%% etsS stem?erwce(Notlﬂcot‘onMondgercloss)
notificationManager.createNotification onnel(c annel2

otlﬂcotlonC mpat.Builder builder2 = new NotificationCompat.Builder(this, CHANNEL_ID_2
? p(R draw ble noun_recording_ 161460% o ( )
setContentTltIe$ Rec ng”)
setPriority(Noti |cot|onCompot PRIORITY_DEFAULT)
setAutoCancel(true);

if (islsRecording() == true
(N |cot|onl\§fo)nogerCom]?ot notnc ationM noger2= NotificationManagerCompat.from(this);
) notlﬂcotlonMonogeanot y(1, builder2.build());
// R st
p c]; void |nf|dteMenuButtonCIlcked(Vlew view) {
I t € menu drawer s o enélose the drawef when th tton is cli fi
Ift e menu drawer is closed open the drower when button is clic
( rowerlsDrower pen(Gravit Comp D)){
rawer.closeDrawer(GravityComp

else it ([drawerisDrawerOpe GrdVlt Com at.END
’ drowe<ropenDrower(Grd\Pltuéompo ENDp 2
b

public void lo OutButtonCIlcked(\/lew view) {
FIre[%OSGAU h.getlnstance(). slgnOu (X

Toast. mokeTexéThls ‘Lo ed out’
To w(j

drdwercIoseDrowe‘(Growthomp at.END);

Intent intent = new Intent(this, LoginActivity.class);

startActivity(intent);

/(éNOTIfICOtIOﬂ to user to show the app is recording

~

—~

//Make sure we finish this activity and ‘start over’ again

~

NS

Back pressed modification
Ne%?d onBackPressed() {
u
/I% the back %utton is pressed while the menu drawer is open do not close the activity
rowerlsDrower pen(Gravit Compot ND)) {
rowerc oseDrawer(GravityCompat.END);

i superoanckPressedO

}

O

package nl.dut.ide.software.soundfilterrealgit;

import android.graphics.Bitmap;
import android.graphics.Canvas;

import android.graphics.Paint;
import androi su%portv7oppAppCompotAct|V|tg
import androi undle;
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import android.widget.ImageView;
R SRt

import android.widget.Framelayout; :
import com.jjoe64.graphview.BarGraphView;
import com.jjoe64.graphview.GraphView;
import com.jjoeb4.graphview.GraphViewSeries;
import com.jjoe64.graphview.LineGraphView;
import android.graphics.Color;

public class Review extends AppCompatActivity {
Canvas canvas; ,

ImqgeVl_ew imageView;

Paint paint;

//Graphi
// " private Framel ayout mLayout=null; .

private GrophV|ewSer|%s mGraphSeries=null;
/  private boolean isGraph=true;5

@Override .
protected void onCreotg(BundIe savedInstanceState) {

suPer.onCreqte(sove InstanceState);.

setContentView(R.layout.activity rewewl); .

imageView=(ImageView)t |s.f|ndV|ewBZL45d R.ld.groph); )

Bitmiap bitmap=Bitmap.CreateBitmap(256,100, Bitmap.Config. ARGB_8888);

canvas=new Canvas(bitmap);
paint=new Paint();

| g
paint.setColor(getResources().getColor(R.color.colorPrimaryDark));
iImageView.setimageBitmap(bitmap);

//Graphf o :
//} mLayout=(FramelLayout)findViewByld(R.id.framelLayout);

blishP. double[]toT f
(P8 SRS hsRS gt = ot

ublic void
P %r{m' il F ength; i++) {
int downy = (int) (100 - (toTransform(i] * 10));
{Rt Ug\ﬁlrzm%o(;ln ) ( (toTransform([i] D)
) canvas.drawline(x, downy, X, upy, paint);
) imageView.invalidate();
Grapht
B8

su er.or]’]Stort(

protectedevoid onStart() {
View();
b

initGrap
rivate void initGraphView
. GraphView gropﬁVieW' Ot ‘ , :
graphView = new BarGraphView(this, “Frequency Domain”);

mGraphSeries = new GraphViewSeries(new G hView.G hViewDat: .
grop%?/iew.ogdSeries(méjrophSeries);( raphView.GraphViewData[}{))

if (mLa t.getChild I 0
(mLogggLLJJt.r%emovleA I(\)/LiJenw(s)(i H

} mlLayout.addView(graphView);

ublic void updateGraphView(double[] toTransform,int length,short[]sData
K inolGropf?View.Gro%hViewBoto[] ]oto=new GrophViev?.Grop% éwDotcgEIength];

for (inti=0;i< length;i
d(oto[i] = ne<w Gr%ph\?riJé%A/{GrophViewDoto(i, sDatali]);

Rewew.thisdrunOnUiThreod(new Runnable() {

—

B
5O

verri
ublic void run
g mGrophSerie(%éesetDoto(doto);
1

ublic void resetGraph
° mGrophSeries.resFe)tE%{to(new GraphView.GraphViewData[1{});

—
—

—

IS

package nl.dut.ide.software.soundfilterrealgit;

port android.content.Intent;

port android.suppor .gnn‘ototlon.NonNuJI; . ,
port android.support.design.widget.NavigationView;
port android.support.v4.view.GravityCompat;

port android.support.v4.widget.DrawerLayout;

port android.support.vZ.app.ActionBarDrawerToggle;
port android.support.v/.app.AppCompatActivity;
port android.os.Bundle;

port andro .UII|.L?/Q;
port android.view.View;
port android.widget.Button; .

port android.widget.ImageView;
port android.widget.LinearLayout;
port android.widget.ListView;

port android.widget.IextView;
port android.widget.Toast;

—

port com.google.android.gms.tasks.OnCompletelListener;
port com.google.android.gms.tasks.OnFailurelistener;

port com.google.android.gms.tasks.OnSuccessListener;

por com.google.gndr@d.gm%tqs s.Task;

port com.google.firebase.guth.FirebaseAuth;

port com.google.firebase.firestore.DocumentReference;

port com.google.firebase.firestore.DocumentSnapshot;

port com.googdle.firebase firestore.FirebaseFirestore;

port com.goog|e.firepase.firestore.QueryDocumentSnapshot;
port com.google.firebase.firestore.QuergSnapshot;

port java.text.DateFormat;

por Jovo.text.PQrs?Exceptlon;
port Java.text.SimpleDateFormat;
port java.util.ArraylLjst;

port java.util.Calendar;

por Jovo.utll.Dot%;

port java.util.HashMap;

port java.util.Map;

33333333 3333333333 3333333333333333

Select

Emotion
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import java.util. TreeMap;
//Zoltan, search for ctrl+F ‘Zoltan’ to find the stuff about the decibels taken from 30 seconds ago instead of the highest
public class SelectEmotion extends AppCompatActivity{

private TextView nameMenu firstLetterMenu;
private Button emotionButton;
private int keyEmotion = -1;
private DrawerLayout drawer;
private TextView dateTextview;
private int errorCounter;
grlyote Record record=new, Record();
tring TAG="SelectEmotion”; ‘
TreeMap<|nteger,string>emotionsAndTimeMap=new TreeMap<>();
TreeMap<Integer,String>getEmotionsAndTimeDatabaseMap=new TreeMap<>();

Firebase
{)/r]vote FireboieFirestore db;
private String key;

gg)%?ebglesci;

Override

g@rotected void onCreotg(BundIe savedInstanceState) {
superonCreate(save Inston,ceStote%; .
setContentView(R.layout.activity_select_emotion);

é{Firebo e ,

b = FirebaseFirestore getinstance();

key= FirebaseAuth.getinstance(). //Get the current user
getCurrentUser().getUid();

et date and set it on the actionbar
é(o%eTextview:ﬁndVi wByld(R.id.date);
Calendar cal=Calen or.getlnst,once%; . .
SimpleDateFormat sdf=new SimpleDateFormat(“dd MMM, yyyy™);
String date=sdf.format(cal.getTime());
dateTextview.setText(date);

é{include drgwermenu _

rawer = fdelengId(R.ld.menu_drowetf_loBuout_emotlon); '

ActlonBorDrowerTolggIe té)ggle =new ActionBarDrawerToggle(this, drawer,
R.string.navigafion_drawer_open, R.string.navigation_drawer_close);

Q/Finding the right textview to set the name of the user later in regdnom&%, . .

avigationView n‘owgotlon\/lewEmotl?‘n :\S,NowgotlonVlew) findViewByld( .|d.m§nu_V|ew_emot|on);
naméMenu = navigationViewEmation.find wayldéR.ginqm_e_user menu_header_emotion); ,
first ﬁtterl\/%)enu = navigationViewEmotion.tindViewByld(R.id first_letfer_name_user_menu_header_emotion);
readName();

}/rw/o?; void readName() {
o /O\/\/e will check who Qwe current I%gged in yser is in Firebase
og.v(“Firestore”, “readName method start”);

Log V(TAG, key="+key);

db.collection(“users™).document(key).get().addOnCompletelistener(new OnCompletelListener<DocumentSnapshot>() {

verride
gﬂ' (|ItC vl?i,dsonCom Irlet)%@NonNull Task<DocumentSnapshot> task) {
if(task.isSuccesstu
DocumentSnapshot documentSnapshot=task.getResult();
String value= documentSnapshot.getString("name”);
nameéMenu.setText(value);

now we set the first letter
tring letterinPut = Strm({;}.volueOfgvolue.chorAt(O));
e

irstLetterMenu.setText(fetterinPut);
)
i
b
//I;motion clicked
ublic void emotionClicked(View V) throws ParseException
o '/the clicked emotion%u(tton ) o {

emotionButton = (Button) v;

Calendar cal5 = Col?ndo%getlnstonceo;
Date TimeNow = cal>.getTime(); . . .
DateFormat dateFormat = new SlmpIeDot?Formot HH:mm:ss™);
String formattedTimeNow?2 = dateFormat.format(TimeNow);

é/get emotion of the bé)tton that is clicked : .
trlné; emotionSelected = String.valueOf(emotionButton.getText().toString());
g.d(TAG,emotionSelected);

ive emotion to the show emation method to add time and show it in the listview
éﬁ%wEmotion(emotionSeIected,cf)ormottedTimeNowZ);

timeEmotionResearcher to firebase
ééveEmotionToFireeboseFirestore(emotionSeIected,formottedTimeNowZ);

//save the decibels level of when the button was clicked
getDecibel();

private vojd etDecing(),throws ParseException {
//we wil| store the ¢ eglbels every seconds for research purposes
we will also ,s%thl_s ata to. %nnect the C|IC|<eéj emotion to g decibel level :
/10 find the right time we will have to get the data to make the right path to the decibel data

é/documem name in Firebase is the date
alendar cal4 = Calendar.getinstance(); . .
SimpleDateFormat saf = new SimpleDdteFormat(“dd MMM, yyyy™);
String date = sdf.format(cal4.getTime());

{{field name is the time : . .
ateFormat dateFormat = new SimpleDateFormat(“HH:mm;ss™);
String formattedTimeNow?2 = dateFormat.format(new Date());
Datedate? = doteFormot.porsegformottedTlmeNow2);
Calendar cal5 = Calendar.getinstance();

cals.setTime(date?2

coIS.GSd(CoIendor.giECOND -30); //Zoltan, this is where | decide | take the decibels from 30 seconds ago

Date datereal=cal5.get Time();
String form) ttecj]Tin%]eN‘OWS(:)dotgFormot.form.ot(dotereoI);
Log.V(TAG, formatted Timenow3="+formatted TimeNow3);

DocumentReference dbref=db.collection(“users”).document(key).collection(“relatedData”
.documem(dote).coIlection(“frogme(nts”). o)cument(?or%ﬁo%)edTimeNog/ﬁ); )

dbref.get()gddOnSuccessListener(new OnSuccessListener<DocumentSnapshot>() {
@Override
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ublic void onSuccess(DocumentSnapshot documentSnapshot
. i?(é c%mentSnopsh%t.exists()){ . ) o H
/W enﬁh$re |st€ d ctument at th sltotedot\llrone
we will store the data in a variable in
eci=documentSnapshot.getDoub e(“deJcibeI”); //Zoltan, here | get the decibel so | think you should get an array here
ILoi'V(TAG’ ecibels="+deci);

e
there is no document
?w at to ,g?o then has to ]pe € pl%red”further
) 0g.V(TAG,”No document for decibels”);
}).Oddgeru—;%'leureListener(new OnFailureListener() {
ublic vaid onFailure(@NonNull Exception e
" Log.v(TAG,”Getting(@ecibels foiled”?; )

@HJ
cO

—

»connecting to firebase failed

private void showEmotion(String emotionSelected,String timeEmotionClicked){
/get time that emotion'was clicked . .
|mpIeDoteFormqt user=new SimpleDateFormat(“HH:mm”);
Calendar cal = Calendargetinstance();
Date time=cal.getTime(); )
String timeEmaotionUser=user.format(time);

//put emotion and time to the treemap , L )
emotionsAndTimeMap.put(keyEmotion,emotionSelected+ +t|meEmit|onUser);
getEmotionsAnd TimeDatabaseMap.put(keyEmotion timeEmotionClicked);

ylower th$ key with one so that the new entries in the treemap will be qutomatically sorted
(/%)hn t%p ) {(h,e treemap, so that the order does not have to be switched when inserting it in
e the listvie

eyEmotion=keyEmotion-1;

//find the listview where the emotions and times should be displayed
give the freemap with the emotions and times to the EmoﬁgnLls{}Adopter
/3et the view from the ngé)ter to the listview where it should be displayed
istView listView = findViewByld(R.id.list_emotion): . ,
EmotionListAdapter adapter = new EmdctionListAdapter(emotionsAndTimeMap);
listView.setAdapter(adapter);

}

public void soveEmotionToFirebo%eFire tore(String emotionData, String timeEmotionClicked) {
'/save the data connected to the right user

e O et
Simple ateFormat sd?: hgew SimpleDateFormat(“dd MMM, yyyy™;

String date = sdf.format(cal4.getTime());
what is the current time? ut as value in field time
Celie RS tRess
SimpIeDot_eFor'r%ot resedrcher=new Sim ,IeDS,{teFormot(“dd/MM/gggg HH:mm:ss™);

String emotiontime = researcher.format(time);

//making the fields and set the corresponding values , )

/we put'them all'in one map since we can nét add new fields once a document is created
ap<String, Obéecb emotlon\/oIuesqueToFlrestorg%e = new HashMap<>();

emotionVdluessaveToFirestorage.put(icurrent user’ key);

emotionValuesSaveTloFirestorage.put(current time ,gmotlonnme?;

emotionValuesSaveTloFirestorage.put(‘emotion data”,emotionData);

emotionValuesSaveToFirestorage.put(“decibel”,deci);

db.collection(“users”).document(key).collection(“emotion”).document(date
coﬁe (n “?rog)ments”). oéur#gnt(timeEm(otionCIick%d).set(emo ion\/)oIuesSoveToFirestoroge).oddOnCompIeteListener(new OnCom-

d ctio
pIeteListener<\[oid>(()
@Override

public void onComplete(@NonNull Task<Void> task) {
if (tgsk.isSuccesstul())
what to do whef gou uploaded the data? .
g.V(TAG, “ link and data uploaded to firestore EMOTION™):;
/ we will not inform the user about this, this will only distract them
e

re .
what to do when failed to upload the data
/g.v(TAG, “upload to fir storg ?oiled EMOTION :(%);
inform the user and ask them to try again . ‘ .
oast.makeText(SelectEmotion.this, “Cogging emotion failed, please try again”, Toast.LENGTH_LONG).show();

});}

}

// ?Iete eJnotion

ublic void deleteEmotjonClicked(View view

o %/get the button that was clickéd (the Iist\gi{ew has many buttons that call this method)
meorLolgout.vaorentRow = (LinearLayout vgw.getPorentO;

Button bfnChild = (Button)vwParentRow.getChildAT(1);

//get the tag that is given to the button and remove the entry of the treemap

/Wwith the same key value gs th%frog

0g.d( Tog ,dStrlng.vqueOf(btn |Id.%$tTo%(l)));

emotionsAndTimeMap.re ove% tnChi d.ge qg()B .

String timeEmotionClicked=getEmotionsAndTiméDatabaseMap.get(btnChild.getTag());

{/Refresh the view of the listview. without the just deleted entry pair of the treemap
istView listView = findViewByld(R.id.list_emotion): . ,
EmotionListAdapter adapter = new EmdctionListAdapter(emotionsAndTimeMap);
listView.setAdapter(adapter);

deleteEmotion(timeEmotionClicked);

ublic void deleteEmotion(String timeEmotionClicked
o ;/)receive t?we time emot(lon ﬂ?cked since t%is forms)tf{we reference
’/ to the right emotion that has to be deleted

e O et
Simple ateFormat sd?: hgew Sim Ieg(g;[eFormot(“dd MMM, yyyy);

String date = sdf.format(cal4.getTim

db.collection(“users™).document(key).collection(“emotion”).document(date
.8olﬁetctio(n(“?rog)ments”).c[z)éur#gnt(timeEm(otionCIick%d) ( )
elete

.addOnSuccessListener(new OnSuccessListener<Void>() {
vV e
public void onSuccess(Void a

id aVoid
Toast makeJext(Se ec(}Emotion.?h{ls, “Emotion deleted successfully”, Toast. LENGTH_LONG).show();
Log.V(TAG, “Emotion deleted successfullyl™);

b))

:dddOnFailureListener(new OnFailureListener() {
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ublic void onFailure onNull Exception
K Toost.moke[ext(Seqeithmotion.this,p“(;ou?c; not delete emotion”, Toast.LENGTH_SHORT).show();
Log.w(TAG, “Error deleting document”, e);

»;

Finish today : ; c
ublic void finishTodayButtonClicked(View view) {
cord.setlsRecording(false);
Go to the recording screen
ntent intent = new Intent(this, Record.class);
startActivity(intent);

»
o

~

//Menu right side : ===o=
pu I[(}; void inflateMenuButtonClicked(View view) { o
if the menu drawer is open close the drawer when the button is cli 'kid
if the menu drawer is closed open the drawer when the button is clicked
If (draweri DrowerOpen(GrganL;Compot.END)){
drawer.closeDrawer(GravityCompat.END);
Yelse itf(ldrawerisDrawerOpen(GravityCompat.END) )X
drawer.openDrawer(GravityCompat.END);

}

Back pressed
ﬁervr(ljdig onBackPressed() {
u
. If the back %utton is préssed while the menu drawer is open do not close the activity
I (drowem?DrowerOpen(Grgvn Compat.END)) {
drawer.closeDrawer(GravityCompat.END);

) : - .
else do no nothing, only when recording is stopped the user is allowed to go back
//or when they pres% t%e %nish today button 2 &

N

~

out
é/ul'bﬁ)% void logOutButtonClickedEmotion(View view) {
FirebaseAu h.getln?\t,ggce(). ignOut(); ' .
Log.v("FirebaseAuth”, usTr 0gged out on firebase “);
Record.setlsRecording(fa s;); .
Log.v("please”, “stop recording had happened “);

make sure we finjsh this activity and ‘start over’ again
égk\{@m be possible to use the byock% tton to com%gbock to this screen
ToastmakeText(this, “Log%ed out”, ToastLENGTH_LONG).show();
drawer.closeDrawer(GravityCompat.END);

// go the the login activit ogoin : : o
Intent intentEmotionSignOUf = new Intent(this, LoginActivity.class);
startActivity(intentEmationSignOut);

package nl.dut.ide.software.soundfilterrealgit;

import android.app.NotificationChannel;
import android.app.NotificationManager;
import android.app.Service;

import android.content.Context; Stop
import android.content.Intent;

import android.os.Build;

import android.os.IBinder; .

import android.support.annotation.Nullable:
import android.support.v4.app.NotificationCompat;

public clo%ﬁ StopService extends Service {
Nullable

Service

verride ) .
public IBmd(—fr onBind(Intent intent) {
return null;

String CHANNEL _ID_3 = “RecordingStoppedNotificationChannel”;

verride
g’)u lic void_onTaskRemoved(Intent rootintent) { //When the app is moved away from the list by the user
superonTaskRemoved(rootintent);

NotificationManager mNotiﬂﬁ:otionMonoger =(N tififotionMonoger) getSystemService(Context.NOTIFICATION_SERVICE);
mNotificationManager.cancel(Q); /?De ete the reminderto |0 %?ur emotion ) o
mNotificationManager.cancel(1); //Delete the notification that shows the app is recording (because it is not anymore)

if (Build.VERSION.SDK _INT >= Build.VERSION _CODES.O Create a notification that says the app stopped, so when the working shift
of the L(Jser?wog not finisRed’(s)he can start the recording og%i{n (op/pg hoé]stopped occigento?ly) : AP HEIRL e
CharSequence ngme = re,cordmgStopBIe :
int importance = NotificationManager]MPORTAN E_HI(]‘:H‘ ,
NotificationChannel channel3 = new NotificationC onneéCHANNEL ID_3, name, importance);
NotificationManager_notificationManager? = getSystemService(NofificationManager.class);
notitficationManager2.createNotificationChannel(channel3);

hotificotionC?mpot.BuiIder builder3 = new NotificationCompat.Builder(this, CHANNEL_ID_ 3)
.setSmalllcon(R.drawable.logo_cacophony)
.setCo,ntentTltIe,? Recording sto%oedg
setPriority(NotiticationCompat.PRIORITY _HIGH)
.setAutoConce[lftrue) ) . . . ) . ) L
setStyle(new NotificationCompat.BigTextStyle().big Text(“When your shift has not finished yet, please start the recording again.”));

mNotificationManager.notify(3, builder3.build());

package nl.dut.ide.software.soundfilterrealgit;

import android.Manifest;

import android.content.Intent;

import androi .cont%nt.pm.PockogeMonoger;
import android.graphics.Bitmap;

import android.graphics.Canvas;

import android.graphics.Color;

import android.gra 4h|cs.Pé3|nt;

import android.media.MediaRecorder;
import android.os.Bundle;

import android.os.Environment;
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import android.support.annotation.NonNull;

import android.support.v4.app.ActivityCo

import android.su

import android.
import android.view.
import android.widget.B

i port.v4.content.Contex :
import androi .SUFEortWoppAppCompotActhltg;

|ew

import android.widget.Toast;

import java.io.File;
import java.io. IOExceptlon

import androi .Mdgetlmo%ewew

import android.widget. IextView;

tgom at;

public class TestMic extends AppCompotActlvng {

Final

private Strlng
rivate Strin
inal int REQ!

private String test="
private static boolean permission=false;

private TextView infoTextVie
private MediaRecorder mTestRec%rder = null;
private ImageView testMicButton,

private Button continueButton;
private int testFailed Times=0;
private int soundTooLolemes 0;

AG="MIC__test”;

on off="oft”:
EST | PERMISSION =1000;

public static boolean isPermission() {
return permission;

//Initialize a new media recorder

iddenView:;

//TAG is used for Logcat, to easily collect the text send to myself

public static void setPermission(boolean permission) {
TestMic.permission = permission;

@Override

protected v0|d onCreat
Peron Create( sove
etContentView(R

}

|nfoTe><tV|ew fdelew

testMicButton=

|ndV|ew |
con |nueButt$nd indView (?(

hiddenView=

VlewB
if(checkPermissionM @
test Mchutt nsetOn

d(R id fe

StMi

te(Bundle sovedlnstonceStote) {
InstanceState);
oyout activit

Id R. |dg[extTestM|c)ResuIt)

cButton

| i contlnueBut on
%t Cghl denView); ):

pu |IC vou? onCIlg E\/lew V) {

a |s n
|f(t‘estF0|IedTlmes<3 &&dsoundTooLolemes%ﬁ ?\/\/hen microphon
en\/lelwmsoel?quﬁecgzorBlltm p 7
enView. setV|S|b|I|tH(V|ew(\/ISIBL

itma
ecording stor?ed ;

s

oTextVlew setText("

on
recordStortO

|n¥oC g[e( Reinstal| the

testMchu ton.setEnable

else

infoTextView.setText Recordl
h|ddenV|ew set\/|5|b|F

r

%%%kAmpll ude()

~

i

eIse{

u estPermission
q Mic B tt nsetO(r%CllckLlstener(new View.OnClickListener() {

u% iC vm? onCIlgk View V) {

|f(t‘estF0|IedTlmes<3 &&éoundTooLoleme
Bitmap in

i

g

oTextVlew setText("

recordStortO

Ise
&R %OChong[e( Reinstal| the

testMchu ton.setEnable

else

) on
3
) D

verride
g'bu lic VOId onReguestPermissionsResult(int requestCode, @NonNull String[] permissions, @NonNull int[] grantResults) {
switch (re yestCode

MISSION

}

case REQUEST _P
éarontResults length>0 && grantResults[0]==PackageManager.PERMISSION _GRANTED&S&grantResults[1]==PackageManager.PER-

Toast, mokeText(thls
(o) v( toast”, “accept
set ermission(true):}

motgnt((

Todst. moﬁeTex

reak;

‘denie

private void requestPermissio
Activit Compot requestPer!

aniftest.

) LREQUEST _P

176

B

erm|55|on
RMISSION);

t(thls

bitmap=ri

enView.setlmageBitmap

enView. setV|S|§I|tH(V|ew(\/ISIBLE%
ecording started”);

ordSt
eckf?mr?ll Ude();

MISSION:

€]

nQO {
ermissions
RECOR

ickListener(new View.On

ngOnCo

tg(VlewI

gOn

mgoTextwew setTextF Recordin

enView setVisibility(View.|

s

d(?olse)

d(?olse)

C/ hen there |s permission to use the MIC, the test can start
lickListener() {

t recording, start recording when b%tton is pushed
itest has not yet been done 3 times

Make the button red, like a real recorder

//And start recording

r let youy microphone be checked by a mechanic”);
//You cannot test anymore

e Paeergjopp is recording, stop recording when button is pushed
IS LE) //Delete the red circle on the recording button

fé)heci if the sound is loud enough

enap |s naot recordlng stort recording when b%tton is pushed
s<35 ? en microp é) itest has not yet been done 3 times
/Moke the button red, like a real recorder

//And start recording

r let youy, microphone be checked by a mechanic™);
//You cannot test anymore

en opp is recording, stop recording when button is pushed
I\R/ISﬁLE) ’ //Delete the red circle on the recording button
}fé)hec |f the sound is loud enough

//Show to user if (s)he gave/denied permission

dermlsswn granted”, Toast.LENGTH_SHORT).show();

P>erm|SS|on is needed to use this app”, Toast. LENGTH_LONG).show();}

,new String T[
DIO,Manifestpermission.WRITE_EXTERNAL_STORAGE
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rivate boolean checkPermissionMic
o int record_audio resuf_Contex‘fC%r%p t.checkSelfPerm | |?n his,Manife tperm|$5|on RECORD_AUDIO);
int write_&xterndl_storage_result= ContextCom &)otc eckSelf |ss ont is,Manifest.permission.WRITE~ EXTERNAL_STORAG
return recor _audio_result==PackageManager.PERMISS I N G ANTED && write externol _storage_ result==PackagéManager.
SIO}N GRANTED;

public void continueButtonClicked(View view

Intent micWorksintent = new Intent(this,Re

|cWorksIntentoddFIogs(IntentFL _AC
startActivity(micWorksIntent);

2

Rifsloss )EAR _TOP);

B
Oj

private v0|oI intent()

Intent intent = nevg Intent(this, LoginActivity.class);
} startActivity(intent);

rivate v0|d recordStort
o it (L corder :: ()ﬁ
og% v AG recording
nwronment E><t rnoIStorogeDlrectorg,O
g%e AbsoluteP mic ord.3g P|?< e to save the audio file temporarily
mJestRecorder = new |0Record'er e a new media recorder
mJestRecor ersetAudloSource(Medlo ecorderAudloSourc IC%
mlestRecor ersetOutputFormot&/le(?|0Recor erO putFormot HREE_GPP);
i

mIestRecorder.setAudioEncoder aRecort erAu ioEncoderAMR_NB);
mTestRecorder.setOutputFile(test)

ry{ //Try-catch method must be used to use prepare()
mTestRecorderprepore()

mTestRecord rsta
% RecordergetMoxAmletude()
}cotc [OException e {f
e(TAG, prepare() failed™);
}

}

prlvote v0|d recordStopO
it (L Recarder = nUl .
0_9 %FAG recordin Stopped”);
estRecorderstop();
}

private_void checkAmletUde() {
if (mTestRecorder = n
og,V(TAG.”ca culotl om litude™);
ou I REF RENCE .00002; T/Alr ressure (is reference value for microphone)
le amplitude = mTestRecordergetMoxAmle ude()
é vTAG omphtude +amp
ou

bIe pressure amplitude ) 9OO )0.5336; //Thls value is determined by calibrating the code with a decibel meter

ure=
F 5% +,%%10(pre§sure / REFERENCE)); //Formula used by everyone on the internet
Strmg deab(? S= Dou leto

ecibels= +de(:|bes

|n?oCho gSound level approve
ntinueBut

/Determmed by experiment and internet research

F?ERMIS—

fI on setV|s ility(View. VI IBLE); //When the sound button was g(ood the user is ollowed tg continue to the real app
File file = new

ile(Environment.getExterrialStorageDirector etAbsolutePgth
boolean ISS%}CCQS( file,del ’re()g //DeIg ete the oué’lo gle from the phon
0g.V(TAG, file deleted from phone™;

info hon e(“Sound level tog low, put your phone on a different place™);
soundToolLowTimes = soun TooLolemes +71;

/mic_test_record.3gp”):

|nfoCh c%( Sound test fglled trg ogom ")
testFailedTimes=testFaile T|m
Log.e(TAG,’nothing recorded”)

mTestRecorder = null;

prlv?te void mfoChon? (fStrmg info){ //Method used to show different texts to the user
olextView.setText(info

rlvote Bitmap recordingOnColour Cre ter
o Bitmap bltngop Bltmog .creat Blt(r)éop(ZOO 200, Bltméé Conﬂg
Canvas canvas=new Canvas(bitmap);

Paint paint=new. Pomt&PomtANTI AUAS_FLAG);
paint.setColor(Color.R O)

canvas.drawCircle(100,100,75,paint);

return bitmap;

d circle on recording icon to make it look real
RGB_8888);
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Appendix G

User test: SUS(System Usability Scale) Survey

Cacophony Mapper: Defining Noise Fatigue in the ICU ~ Name : Jiwon Score: || /12

Gender : [}Wa*/e Age: 26
The purpose of this project is to find how sound stimuli can affect nurses’ stress level and emotional responses in the ICU. Thus, you are
going to be asked to wear a heart rate detection device and a sound collector during the test. Sound data will be distorted using a filter
while recording, so no one can listen or restore the original sound that you don’t need to worry about the privacy issue. The data will be
only used for academic purpose. Please follow the instruction below and rate your usability of each process. The questionnaire on the
next page should be filled in after the test. The duration of the recordning will be 12 minutes and you do not need to try to remember

the sound from the recording. Thank you for your participation and.enjoy!
/—> Why? /—> Why?

Please fasten the armband on your . Please wear the clip the microphone
outer side of the bare upper arm for the - device on your chest area.
heart rate collection. :

Easy Okay Difficult

Easy Okay Difficult -

Please Sign in to Cacophony Mapper - Please start HB button to connect the
application, using Email and password . device to the Bluetooth. Assign the time
written below: . slot from now to 12 minutes later and
Emai I: designer.yoon.lee@gmail.com © press ttart rec button and enjoy your
Password : dldbs . work!)

Easy Okay Difficult © Easy Okay Difficult

@ O O G O O

/—» Why?
Re'qa w]m” intervention
~ :

10-A¢
13:09 5

Wmfe nje J/ff/cwﬁio’

concenttziz on néq

wort.
When there is a notification, please start . Please press the emotion button which
the application by swiping the © was relevant to your emotion related to
notification from the left to the rigt and . your recent sound experience.
report your emaotion.
Easy Okay Difficult . Easy Okay Difficult

© © O @ O 0
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23/29

The SUS(System Usability Scale) Survey for Cacophony
Mapper application

1. Cacophony Mapper application was manageable to Why do you think so?
learn.

wos O O O O W s

disagree agree
¢ 1 4 5 ¢

N
W

2. Cacophony Mapper application was clearly structured. Why do you think so?

swongs () O O O M Strongly

disagree 1 2 3 4 5 agree

i ?
3. Cacophony Mapper application was complicated to use. Why do you think so:

Strongly w O O O O Strongly
1 2

disagree agree
¢ 3 4 5 ¢

Why do you think so?

4. Cacophony Mapper interface was straghtforward to use.

Strongly O O O O y Strongly

disagree 1 2 3 4 5 agree

5. 1 think it will be practical to used Cacophony Mapper Why do you think so?
during work in a medical environment.

/n{?rm] lor z%e e»@ﬁ”o‘m repoHor 7%5’ %ﬁﬁ@ was oo s%omj’f’or wle. / MJ

6] S’W/‘HJ r@( concentration too olfen.

Strongly O O M O O Strongly
1 3 4

disagree agree
g 2 5 9

Jo P - /o ] oA I | e ] ]/ WAUSRNTA v
Comments? Aflp ”l%f 18 1/664 m%( 10 use %ﬂL‘ ‘/ﬁmé nurses Wﬁ{lj( fm 10 c]lS’fo)YLZJ oé( MW@ nowglcm/on f/@fuenrg‘.
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Cacophony Mapper: Defining Noise Fatigue in the ICU ~ Name : Sznne Score: [ /12

Gender : Feﬁa/e Age: 7|
The purpose of this project is to find how sound stimuli can affect nurses’ stress level and emotional responses in the ICU. Thus, you are
going to be asked to wear a heart rate detection device and a sound collector during the test. Sound data will be distorted using a filter
while recording, so no one can listen or restore the original sound that you don’t need to worry about the privacy issue. The data will be
only used for academic purpose. Please follow the instruction below and rate your usability of each process. The questionnaire on the
next page should be filled in after the test. The duration of the recordning will be 12 minutes and you do not need to try to remember

the sound from the recording. Thank you for your participation and.enjoy!
/—> Why?

By /—r Whg?z e

Please fasten the armband on your
outer side of the bare upper arm for the
heart rate collection.

Easy Okay Difficult -

Please Sign in to Cacophony Mapper
application, using Email and password
written below:

Emai I: designer.yoon.lee@gmail.com
Password : dldbs

Easy Okay Difficult -

®@ 0O 0

z@m

Please wear the clip the microphone
device on your chest area.

Easy Okay Difficult -

Please start HB button to connect the
device to the Bluetooth. Assign the time
slot from now to 12 minutes later and
press ttart rec button and enjoy your
work!:)

Easy Okay Difficult -

© O 0

When there is a notification, please start
the application by swiping the
notification from the left to the rigt and
report your emotion.

Easy Okay Difficult -

@ O O

8 May 201

L]

tense | gy

Please press the emotion button which
was relevant to your emotion related to
your recent sound experience.

Easy Okay Difficult -

g 8 6
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The SUS(System Usability Scale) Survey for Cacophony
Mapper application

1. Cacophony Mapper application was manageable to
learn.

g Strongly

agree

O O

4 5

Strongly
disagree

1

N
W

2. Cacophony Mapper application was clearly structured.

M Strongly

agree

O

1 2 3 4 5

Strongly
disagree

3. Cacophony Mapper application was complicated to use.

O O O

3 4 5

Strongly
agree

Strongly
disagree

¥ o

4. Cacophony Mapper interface was straghtforward to use.

O O

2 3

Strongly
disagree

g O Strongly
4 5

agree

5. I think it will be practical to used Cacophony Mapper
during work in a medical environment.

23/29

Why do you think so?

Why do you think so?

Why do you think so?

Why do you think so?

The way anlotion arz presm'?‘i i a éi«‘fazz@z/“ because you don'tinow

W/mf are oh mc/w axis.

Why do you think so?

/ %mé /‘FW%DU(J be m%( because W}m@pu need 15 a/r'cé /‘Soius’{”erﬂoﬁ@n

and the process is 7w’cé and exsy.
Strongly O O O Strongly q
disagree 2 3 4 5 agree
Comments?
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Cacophony Mapper: Defining Noise Fatigue in the ICU ~ Name:: ROé Score: 9 /12
Gender : 77/]@/5 Age: >

The purpose of this project is to find how sound stimuli can affect nurses’ stress level and emotional responses in the ICU. Thus, you are
going to be asked to wear a heart rate detection device and a sound collector during the test. Sound data will be distorted using a filter
while recording, so no one can listen or restore the original sound that you don’t need to worry about the privacy issue. The data will be
only used for academic purpose. Please follow the instruction below and rate your usability of each process. The questionnaire on the
next page should be filled in after the test. The duration of the recordning will be 12 minutes and you do not need to try to remember

the sound from the recording. Thank you for your participation and.enjoy!
/—> Why?

/—’ Why? e
One hard s dillicult-

P
5 coordinatz: @
Please fasten the armband on your . Please wear the clip the microphone
outer side of the bare upper arm for the - device on your chest area.
heart rate collection. :
Easy Okay Difficult -
Easy Okay Difficult -

© © 0

/—> Why?
The

¢ Sﬁ?‘rﬁ@ fie was
VJO?L_S@LTV) now $o

/'{”Wﬂﬁ na/’mgq 7%5’
urdersizand 2 fim.L

Please Sign in to Cacophony Mapper - Please start HB button to connect the
application, using Email and password . device to the Bluetooth. Assign the time
written below: - slot from now to 12 minutes later and
Emai I: designer.yoon.lee@gmail.com - press ttart rec button and enjoy your
Password : didbs . work!)

Easy Okay Difficult - - Easy Okay Difficult -

@ O O 0 @ 0

/—> Whg’) 8 May 2019 = /—> Whg’)
[ didn'tnotiee Y%ZW A : /7;

§€€n7€t1 unmﬁéf 7%
Veg well understand at-first
L]
) g
XD e
When there is a notification, please start - Please press the emotion button which
the application by swiping the - was relevant to your emotion related to
notification from the left to the rigt and . your recent sound experience.
report your emotion.
Easy Okay Difficult - - Easy Okay Difficult -

© O ¢ o @9 0
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The SUS(System Usability Scale) Survey for Cacophony
Mapper application

1. Cacophony Mapper application was manageable to
learn.

Strongly O Q O M O Strongly
1 4 5

disagree 3 agree

N

2. Cacophony Mapper application was clearly structured.

Strongly O O @ O O Strongly
1 3 4

disagree agree
2 5

3. Cacophony Mapper application was complicated to use.

Strongly O g O O O Strongly
2 3

disagree agree
¢ 1 4 5 ¢

4. Cacophony Mapper interface was straghtforward to use.

Strongly O O O g O Strongly
1 4 5

disagree agree
g 2 3 9

5. I think it will be practical to used Cacophony Mapper
during work in a medical environment.

Strongly O g O O O Strongly
2 3

disagree agree
° 1 4 5 ¢

17729

Why do you think so?

«]YL’WM x §Mp\"€ /'n%e?{)me.

Why do you think so?

No S%@ opr‘ni@n oh T%TS Since .%/Y S 2 /an bf 7%‘6 alnpw/fm/}%'n.

Why do you think so?

«/# was éﬂ%/( 7% use.

Why do you think so?

Fiuas easy 15 use.
NJ

Why do you think so?

/ #ﬁné noﬁﬁmﬁﬁng W/'\].‘] distract nle.

Comments?
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Cacophony Mapper: Defining Noise Fatigue in the ICU ~ Name : 30370“” Score: |() /12

Gender : [2y74l, Age: 27
The purpose of this project is to find how sound stimuli can affect nurses’ stress level and emotional responses in the ICU. Thus, you are
going to be asked to wear a heart rate detection device and a sound collector during the test. Sound data will be distorted using a filter
while recording, so no one can listen or restore the original sound that you don’t need to worry about the privacy issue. The data will be
only used for academic purpose. Please follow the instruction below and rate your usability of each process. The questionnaire on the
next page should be filled in after the test. The duration of the recordning will be 12 minutes and you do not need to try to remember

the sound from the recording. Thank you for your participation and.enjoy!
/—> Why?

By /—r Whg?z e

z@m

Please fasten the armband on your - Please wear the clip the microphone
outer side of the bare upper arm for the - device on your chest area.
heart rate collection. :

Easy Okay Difficult -

Easy Okay Difficult -

/—> Why?
[ didn'tnow what=

HB weant=

Please Sign in to Cacophony Mapper - Please start HB button to connect the
application, using Email and password . device to the Bluetooth. Assign the time
written below: - slot from now to 12 minutes later and
Emai I: designer.yoon.lee@gmail.com - press ttart rec button and enjoy your
Password : didbs . work!)

Easy Okay Difficult - - Easy Okay Difficult -

@ O O 0 @ 0

/_, Whg’) T — /—V Whg?

The inferaction was

mg z/au%efe was

no Vibraton, so [

. []

coulln'the notized e

Zﬂgé/(j. OEDe
When there is a notification, please start - Please press the emotion button which
the application by swiping the - was relevant to your emotion related to
notification from the left to the rigt and . your recent sound experience.
report your emotion.
Easy Okay Difficult - Eos; Okay Difficult -
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The SUS(System Usability Scale) Survey for Cacophony
Mapper application

1. Cacophony Mapper application was manageable to
learn.

Stronaly (1) O O

disagree
¢ 3

v O Strongly
4 5

agree

N

2. Cacophony Mapper application was clearly structured.

Strongly O O
1

disagree
2

M O O Strongly
3 4

agree
5

3. Cacophony Mapper application was complicated to use.

Strongly O

disagree
1

;{ (3) O O swonsiy

4 5 agree

4. Cacophony Mapper interface was straghtforward to use.

—— O O

disagree
? 2 3

g O Strongly
4 5

agree

5. I think it will be practical to used Cacophony Mapper
during work in a medical environment.

y O Strongly
4 5

agree

—— O O

disagree
° 2 3

B /29

Why do you think so?

Why do you think so?

o1, L)) L ]
lSur%ns were Fmglj( /nr/u// e 715 c’wc’é oul WM‘S’/’)?‘LS’MI? W@z{ ﬁlLOSe Zyuﬁ%ﬁ&’ are
J

/Dos’fﬁénecf in %ﬁ‘hﬂ/ﬁb{.
J

Why do you think so?

Why do you think so?

Why do you think so?

/ %ﬂé /T/’Wow/cf be Pm’cﬁ?m] 5 use 7%5’ alnpw/fc’m%n in c%e %o’gpﬂ%

eml/r‘fomﬂenrﬁ” éuf‘naﬁﬁ‘mﬁ@ns s%au/dn’%ol%er cc/m/cr‘ms’ e%) r//uc}u.

Comments?
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Cacophony Mapper: Defining Noise Fatigue in the ICU ~ Name:: Sebastiaan Score: |0 /12

Gender : 1 )ale Age: 2/
The purpose of this project is to find how sound stimuli can affect nurses’ stress level and emotional responses in the ICU. Thus, you are
going to be asked to wear a heart rate detection device and a sound collector during the test. Sound data will be distorted using a filter
while recording, so no one can listen or restore the original sound that you don’t need to worry about the privacy issue. The data will be
only used for academic purpose. Please follow the instruction below and rate your usability of each process. The questionnaire on the
next page should be filled in after the test. The duration of the recordning will be 12 minutes and you do not need to try to remember

the sound from the recording. Thank you for your participation and.enjoy!
/—> Why?

By /—r Whg?z e

Please fasten the armband on your
outer side of the bare upper arm for the
heart rate collection.

Easy Okay Difficult -

Please Sign in to Cacophony Mapper
application, using Email and password
written below:

Emai I: designer.yoon.lee@gmail.com
Password : dldbs

Easy Okay Difficult -

@ O 0

z@m

Please wear the clip the microphone
device on your chest area.

Easy Okay Difficult -

Please start HB button to connect the
device to the Bluetooth. Assign the time
slot from now to 12 minutes later and
press ttart rec button and enjoy your
work!:)

Easy Okay Difficult -

© @O O

When there is a notification, please start
the application by swiping the
notification from the left to the rigt and
report your emotion.

Easy Okay Difficult -

© O 0

8 May 201

L]

tense | gy

Please press the emotion button which
was relevant to your emotion related to
your recent sound experience.

Easy Okay Difficult -

@ O O
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The SUS(System Usability Scale) Survey for Cacophony
Mapper application

1. Cacophony Mapper application was manageable to
learn.

agree

Stronaly (1) O O

disagree
¢ 3

y O Strongly
4 5

N

2. Cacophony Mapper application was clearly structured.

Strongly
agree

Strongly O O
1

disagree
2

¥ o ¢

5

3. Cacophony Mapper application was complicated to use.

O Strongly

agree

Strongly O

disagree
1

¥ o 9

4 5

4. Cacophony Mapper interface was straghtforward to use.

—— O O

disagree
? 2 3

g O Strongly
4 5

agree

5. I think it will be practical to used Cacophony Mapper
during work in a medical environment.

B /25

Why do you think so?

Why do you think so?

Why do you think so?

Why do you think so?

[ didntsee buftons at-firsiso | ed 5 press MTW@M the enpotions. |
dJ

#ﬁmé e)(lofdﬁ/'@ a Wfdc]c/ejmmd oﬁéns I nﬁgsi@ (ﬂar e)(mﬂ/ﬂ]g eﬁoﬁ'@n

éa"We‘eﬂ fms’ﬁ?«*&‘c] WJJ He‘uh‘\‘o

Why do you think so?

VI ) ) , J
[ fhink it J/wréz@ ) press butns @Mné{.

Strongly M O O O Strongly
disagree 1 2 3 4 5 agree
Comments?

Critical Alarm Lab | Master Graduation | Yoon Lee

187



Cacophony Mapper: Defining Noise Fatigue in the ICU ~ Name : Grace
Gender : [,y e Age: 37D

The purpose of this project is to find how sound stimuli can affect nurses’ stress level and emotional responses in the ICU. Thus, you are
going to be asked to wear a heart rate detection device and a sound collector during the test. Sound data will be distorted using a filter
while recording, so no one can listen or restore the original sound that you don’t need to worry about the privacy issue. The data will be
only used for academic purpose. Please follow the instruction below and rate your usability of each process. The questionnaire on the
next page should be filled in after the test. The duration of the recordning will be 12 minutes and you do not need to try to remember

the sound from the recording. Thank you for your participation and.enjoy!
/—> Why?

By /—r Whg?z e

z@m

Please wear the clip the microphone
device on your chest area.

Score: || /12

Please fasten the armband on your
outer side of the bare upper arm for the
heart rate collection.

Easy Okay Difficult -
Easy Okay Difficult -

Please Sign in to Cacophony Mapper
application, using Email and password
written below:

Emai I: designer.yoon.lee@gmail.com
Password : dldbs

Easy Okay Difficult -

@ O O

Please start HB button to connect the
device to the Bluetooth. Assign the time
slot from now to 12 minutes later and
press ttart rec button and enjoy your
work!:)

Easy Okay Difficult -

© @ 0

When there is a notification, please start
the application by swiping the
notification from the left to the rigt and
report your emotion.

Easy Okay Difficult -

©@ O 0

188

8 May 201

L]

tense | gy

Please press the emotion button which
was relevant to your emotion related to
your recent sound experience.

Easy Okay Difficult -

e & 6
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The SUS(System Usability Scale) Survey for Cacophony
Mapper application

1. Cacophony Mapper application was manageable to
learn.

Stronaly (1) O O

disagree
¢ 3

g O Strongly
4 5

agree

N

2. Cacophony Mapper application was clearly structured.

& O Strongly
4 5

agree

swongs () O O

disagree
¢ 2 3

3. Cacophony Mapper application was complicated to use.

Strongly
agree

Strongly O

disagree
1

Y o 9 o

4 5

4. Cacophony Mapper interface was straghtforward to use.

—— O O

disagree
? 2 3

M O Strongly
4 5

agree

5. I think it will be practical to used Cacophony Mapper
during work in a medical environment.

Why do you think so?

Waas rot-conpplicated in the éeﬁiﬁnmq but Ti7e gev’f@ was @ bitticky. bn
U J

S l_
Jenemc’, it wzs eagy 0 learn.

Why do you think so?

Why do you think so?

@n%( ﬁﬂLz f/’S’ILﬁf/k was a lj)i?LZ’DWF\]iCW\%E( éuﬁmﬁ not o WMC}? 6] \Jmm.

Why do you think so?

lor wle, erﬂoﬁén éuﬁ”o‘ns’ are stzigitomad & use.

Why do you think so?

l%( us’inq Jem'ce, / can c%ec? frITe S’ﬁ’eﬁs’ w"fl/f\/ mJ Wﬁh@z #7‘5 S’fr’ds’ in T’Z;Te'
J

end and /'ri‘W/'w/( W/D:”GVZ ﬂTe W@fé enl/if@nrﬂe'nﬁn Tthe end.

Strongly O O O O Strongly
disagree 1 2 3 4 5 agree
Comments?
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Cacophony Mapper: Defining Noise Fatigue in the ICU ~ Name : &, Ou?j Score: || /12

Gender : fow/zlz Age: 29
The purpose of this project is to find how sound stimuli can affect nurses’ stress level and emotional responses in the ICU. Thus, you are
going to be asked to wear a heart rate detection device and a sound collector during the test. Sound data will be distorted using a filter
while recording, so no one can listen or restore the original sound that you don’t need to worry about the privacy issue. The data will be
only used for academic purpose. Please follow the instruction below and rate your usability of each process. The questionnaire on the
next page should be filled in after the test. The duration of the recordning will be 12 minutes and you do not need to try to remember

the sound from the recording. Thank you for your participation and.enjoy!
/—> Why?

By /—r Whg?z e

Please fasten the armband on your
outer side of the bare upper arm for the
heart rate collection.

Easy Okay Difficult -

z@m

Please wear the clip the microphone
device on your chest area.

Easy Okay Difficult -

Please Sign in to Cacophony Mapper
application, using Email and password
written below:

Emai I: designer.yoon.lee@gmail.com
Password : dldbs

Easy Okay Difficult -

@ O O

Please start HB button to connect the
device to the Bluetooth. Assign the time
slot from now to 12 minutes later and
press ttart rec button and enjoy your
work!:)

Easy Okay Difficult -

© @ O

4

m{?rfme S%au/wf
be wiorz infiitave.

/—> Why?
/#ﬁné th ?[We S’d‘flf?)ﬁ

(confus’i@ ) §z7/’u'z>
fiwte Lor now and
)

When there is a notification, please start
the application by swiping the
notification from the left to the rigt and
report your emotion.

Easy Okay Difficult -

©@ O 0
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8 May 201

L]

tense | gy

Please press the emotion button which
was relevant to your emotion related to
your recent sound experience.

Easy Okay Difficult -

© 8 6
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The SUS(System Usability Scale) Survey for Cacophony
Mapper application

1. Cacophony Mapper application was manageable to
learn.

M Strongly

agree

O O

4 5

Strongly
disagree

1

N
W

2. Cacophony Mapper application was clearly structured.

M Strongly

agree

O

1 2 3 4 5

Strongly
disagree

3. Cacophony Mapper application was complicated to use.

O O O

3 4 5

Strongly
agree

Strongly
disagree

v o©

4. Cacophony Mapper interface was straghtforward to use.

Strongly
agree

Strongly
disagree

1 2 3 4 5

5. I think it will be practical to used Cacophony Mapper
during work in a medical environment.

24/25

Why do you think so?

«]f’mi m%( ) fa\/\/ow Z)emus’e ik was infaifive and Xeff»e)(/p/mmfo’gq intartace.

Why do you think so?

Why do you think so?

Why do you think so?

Why do you think so?

/n case of rm/ S/‘fa’aﬁbn, fﬁ/mwu be J/’f’f/cuc]ﬁ% §«%p forw WoﬁenHﬁ

record enlotion.

Strongly M O O O Strongly
disagree 1 2 3 4 5 agree
Comments?
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Cacophony Mapper: Defining Noise Fatigue in the ICU ~ Name : Vemn/'éa Score: 9 /12

Gender : fonale Age : 29
The purpose of this project is to find how sound stimuli can affect nurses’ stress level and emotional responses in the ICU. Thus, you are
going to be asked to wear a heart rate detection device and a sound collector during the test. Sound data will be distorted using a filter
while recording, so no one can listen or restore the original sound that you don’t need to worry about the privacy issue. The data will be
only used for academic purpose. Please follow the instruction below and rate your usability of each process. The questionnaire on the
next page should be filled in after the test. The duration of the recordning will be 12 minutes and you do not need to try to remember

the sound from the recording. Thank you for your participation and.enjoy!
/—> Why?

By /—r Whg?z e

z@m

Please wear the clip the microphone
device on your chest area.

Please fasten the armband on your
outer side of the bare upper arm for the
heart rate collection.

Easy Okay Difficult -

Easy Okay Difficult -

Please Sign in to Cacophony Mapper
application, using Email and password
written below:

Emai I: designer.yoon.lee@gmail.com
Password : dldbs

Easy Okay Difficult -

® O O

Please start HB button to connect the
device to the Bluetooth. Assign the time
slot from now to 12 minutes later and
press ttart rec button and enjoy your
work!:)

Easy Okay Difficult -

© © 0

When there is a notification, please start
the application by swiping the
notification from the left to the rigt and
report your emotion.

Easy Okay Difficult -

© @ 0O
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L]

tense | gy

Please press the emotion button which
was relevant to your emotion related to
your recent sound experience.

Easy Okay Difficult -

g 8 6
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The SUS(System Usability Scale) Survey for Cacophony
Mapper application

1. Cacophony Mapper application was manageable to
learn.

agree

Stronaly (1) O O

disagree
¢ 3

g O Strongly
4 5

N

2. Cacophony Mapper application was clearly structured.

swongs () O O

disagree
¢ 2 3

M O Strongly
4 5

agree

3. Cacophony Mapper application was complicated to use.

O Strongly

agree

Strongly O

disagree
1

Y o 9

4 5

4. Cacophony Mapper interface was straghtforward to use.

—— O O O

disagree 1 2 3 4 5

Strongly
agree

5. I think it will be practical to used Cacophony Mapper
during work in a medical environment.

wew M O O O

disagree 1 2 3 4 5

O Strongly

agree

18/25

Why do you think so?

AHird didn Fundarstand e infrelace butitwas easy 5 learn.

Why do you think so?

Why do you think so?

Why do you think so?

Why do you think so?

/x# was 7w'% J/fﬁ'w"h% éeep concentrafion WM@ f] fidd & sté on

Saﬁzﬁlﬁ@‘

Comments? The notfication lor entotion @ohm&l be wiore clear since the device Jr'Jm'@fVe 2 buzz in the %@ﬁ@
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Cacophony Mapper: Defining Noise Fatigue in the ICU ~ Name : Dﬁ‘”f?//f Score : /12
Gender : [en/Ale Age: 24

The purpose of this project is to find how sound stimuli can affect nurses’ stress level and emotional responses in the ICU. Thus, you are
going to be asked to wear a heart rate detection device and a sound collector during the test. Sound data will be distorted using a filter
while recording, so no one can listen or restore the original sound that you don’t need to worry about the privacy issue. The data will be
only used for academic purpose. Please follow the instruction below and rate your usability of each process. The questionnaire on the
next page should be filled in after the test. The duration of the recordning will be 12 minutes and you do not need to try to remember

the sound from the recording. Thank you for your participation and.enjoy!
/—> Why?

| ﬁwm (2

z@m

Please wear the clip the microphone
device on your chest area.

Please fasten the armband on your
outer side of the bare upper arm for the
heart rate collection.

Easy Okay Difficult -

Easy Okay Difficult -

Please Sign in to Cacophony Mapper
application, using Email and password
written below:

Emai I: designer.yoon.lee@gmail.com
Password : dldbs

Easy Okay Difficult -

® O O

When there is a notification, please start
the application by swiping the
notification from the left to the rigt and
report your emotion.

Easy Okay Difficult -

© @ 0
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g 8 5
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Please start HB button to connect the
device to the Bluetooth. Assign the time
slot from now to 12 minutes later and
press ttart rec button and enjoy your
work!:)

Easy Oko; Difficult -

/—» Why?

8 May 201

L]

tense | gy

Please press the emotion button which
was relevant to your emotion related to
your recent sound experience.

Easy Okay Difficult -



The SUS(System Usability Scale) Survey for Cacophony
Mapper application

1. Cacophony Mapper application was manageable to
learn.

agree

Stronaly (1) O O

disagree
¢ 3

y O Strongly
4 5

N

2. Cacophony Mapper application was clearly structured.

swongs () O O

disagree
¢ 2 3

y O Strongly
4 5

agree

3. Cacophony Mapper application was complicated to use.

O Strongly

agree

Strongly M O O O
disagree 1 2

3 4 5

4. Cacophony Mapper interface was straghtforward to use.

—— O O

disagree
? 2 3

@ O Strongly
4 5

agree

5. I think it will be practical to used Cacophony Mapper
during work in a medical environment.

M O Strongly
4 5

agree

—— O O

disagree
° 2 3

Why do you think so?

Why do you think so?

Why do you think so?

Why do you think so?

Why do you think so?

/ %n? ﬂ/m@r off Vibration 23 2 noﬁla/mﬁén is meﬁn% Since ﬁ%e Waéﬁ’e

ch]f/ be in ((j(auf [Dﬁc’éef

Comments?
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Cacophony Mapper: Defining Noise Fatigue in the ICU ~ Name : AJ{X
Gender : 1 )dle Age: 2D

The purpose of this project is to find how sound stimuli can affect nurses’ stress level and emotional responses in the ICU. Thus, you are
going to be asked to wear a heart rate detection device and a sound collector during the test. Sound data will be distorted using a filter
while recording, so no one can listen or restore the original sound that you don’t need to worry about the privacy issue. The data will be
only used for academic purpose. Please follow the instruction below and rate your usability of each process. The questionnaire on the
next page should be filled in after the test. The duration of the recordning will be 12 minutes and you do not need to try to remember

the sound from the recording. Thank you for your participation and.enjoy!
/—> Why?

By /—r Whg?z e

z@m

Please wear the clip the microphone
device on your chest area.

Score: /12

Please fasten the armband on your
outer side of the bare upper arm for the
heart rate collection.

Easy Okay Difficult -
Easy Okay Difficult -

Please Sign in to Cacophony Mapper
application, using Email and password
written below:

Emai I: designer.yoon.lee@gmail.com
Password : dldbs

Easy Okay Difficult -

@ O O

Please start HB button to connect the
device to the Bluetooth. Assign the time
slot from now to 12 minutes later and
press ttart rec button and enjoy your
work!:)

Easy Okay Difficult -

G @ 0

When there is a notification, please start
the application by swiping the
notification from the left to the rigt and
report your emotion.

Easy Okay Difficult -

© @ 0
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L]

tense | gy

Please press the emotion button which
was relevant to your emotion related to
your recent sound experience.

Easy Okay Difficult -

g 8 6
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The SUS(System Usability Scale) Survey for Cacophony
Mapper application

1. Cacophony Mapper application was manageable to
learn.

g Strongly

agree

woss O O O O

disagree 1 4 5

N
W

2. Cacophony Mapper application was clearly structured.

swongs () O O

disagree
¢ 2 3

@ O Strongly
4 5

agree

3. Cacophony Mapper application was complicated to use.

Strongly O

disagree
1

Strongly
agree

v o o o

4 5

4. Cacophony Mapper interface was straghtforward to use.

—— O O

disagree
? 2 3

@ O Strongly
4 5

agree

5. I think it will be practical to used Cacophony Mapper
during work in a medical environment.

22/29

Why do you think so?

/ﬁﬁ §/W/DJ]€ mr/e’:’f)m’e W(#T a w/iﬁ% /mbz,‘(erg.

Why do you think so?

[ hink “ S B buttn and “StatRec” bufsn should be confbined.

s weird o #’mVe ﬁﬁLOSe butbns in /mfm/\]@].

Why do you think so?

Why do you think so?

The “neutral”bufon was positioned 2 éi%‘J/‘fferen@ than offers, so itHook

sone tite Lor wie 15 Qc{iﬁmfzg there was one.

Why do you think so?

Since #Te Dnélj( clﬁs’é I /”epom/’?%e/f zrﬂoﬁb‘m / I%Tné itean be done in c%e

rms’ (HVIYGHWE}’)H@.

Strongly O O O O Strongly
disagree 1 2 3 4 5 agree
Comments?
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Cacophony Mapper: Defining Noise Fatigue in the ICU ~ Name : Yilin Score: || /12

Gender : Fg;ﬂ@/g Age: 27
The purpose of this project is to find how sound stimuli can affect nurses’ stress level and emotional responses in the ICU. Thus, you are
going to be asked to wear a heart rate detection device and a sound collector during the test. Sound data will be distorted using a filter
while recording, so no one can listen or restore the original sound that you don’t need to worry about the privacy issue. The data will be
only used for academic purpose. Please follow the instruction below and rate your usability of each process. The questionnaire on the
next page should be filled in after the test. The duration of the recordning will be 12 minutes and you do not need to try to remember

the sound from the recording. Thank you for your participation and.enjoy!
/—> Why?

By /—r Whg?z e

z@m

Please wear the clip the microphone
device on your chest area.

Please fasten the armband on your
outer side of the bare upper arm for the
heart rate collection.

Easy Okay Difficult -
Easy Okay Difficult -

Please Sign in to Cacophony Mapper
application, using Email and password
written below:

Emai I: designer.yoon.lee@gmail.com
Password : dldbs

Easy Okay Difficult -

@ O O

Please start HB button to connect the
device to the Bluetooth. Assign the time
slot from now to 12 minutes later and
press ttart rec button and enjoy your
work!:)

Easy Okay Difficult -

G @ 0

When there is a notification, please start
the application by swiping the
notification from the left to the rigt and
report your emotion.

Easy Okay Difficult -

®@ O 0
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tense | gy

Please press the emotion button which
was relevant to your emotion related to
your recent sound experience.

Easy Okay Difficult -

® 8 B
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The SUS(System Usability Scale) Survey for Cacophony
Mapper application

1. Cacophony Mapper application was manageable to Why do you think so?

learn.

wow O O O O W s

disagree agree
¢ 1 4 5 ¢

N
W

2. Cacophony Mapper application was clearly structured. Why do you think so?

Strongly O O O y O Strongly
1 4 5

disagree agree
2 3

i ?
3. Cacophony Mapper application was complicated to use. Why do you think so:

/H’o’oé wle Sonle fWe ) qaL 2 E/ue%o% connection for /JmﬂL Tale r’mcéeﬂ
J

Strongly O O O y O Strongly
1 4 5

disagree agree
2 3

Why do you think so?
4. Cacophony Mapper interface was straghtforward to use.

Strongly O O O O M Strongly

disagree 1 2 3 4 5 agree

5. 1 think it will be practical to used Cacophony Mapper Why do you think so?

during work in a medical environment.
Notifications withoutvibration was not M%‘ 5 cateh.

Strongly O O O y O Strongly
1 4 5

disagree agree
g 2 3 9

Comments? ;’ #Tm% fzﬁ/DOHcZZI’HLS’ pm’cnm] s’iﬁ‘ﬁém can mffzc.f’fo‘ ﬁenefm/ eﬁaﬁén fe'/oor% “elen V%‘ozg% W/rlm.*"/s HG/L‘I@/W,?J iLa‘ §01mw1 €X/D€ﬁ€k7€€.
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Appendix H

User test data: Alex

15:39:59 8 39 20 0.644106388 0.529583812 0.486123085 incidental incidental
15:40:09 147 21 135 0.850320756 0.74557966 0.652014613 incidental alarms
15:4019 M7 135 122 6.582211971 5469937325 4.860274792 incidental alarms
15:40:29 499 493 505 1458024025 1.273670793 1180526137 incidental alarms
15:40:39 554 533 520 1176363468 1.047368526 0.942393959 incidental alarms
15:40:49 133 128 137 4106258869 2.228001118 2.034805298 incidental alarms
15:40:59 129 128 535 4591194153 2443080664 2.379304409 incidental alarms
15:41.09 150 25 17 1705943704 150355494 1.231989026 incidental alarms
15:4119 18 21 19 356516242 1.723113775 1622363448 incidental alarms
15:41:29 17 554 18 1429094315 0.83224678 0.754692078 incidental alarms
15:4139 12 52 22 0.785875738 0.635855138 0.611743569 incidental alarms
15:41.49 127 159 150 3.22524786 2465080261 2105055332 incidental alarms
15:4159 159 147 158 1.371004581 1.291425467 0.976236224 incidental alarms
15:42:.09 22 25 133 7.856760502 6.864361286 6.343356609 incidental alarms
15:4219 156 159 18 2.803440094 1492396116 1418008924 incidental alarms
15:42:29 21 20 48 3.771864176 2.307833195 1827970743 incidental alarms
15:42:39 580 524 125 3.482909679 1499684334 1484639406 incidental alarms  tense
15:42:49 135 149 148 119209671 1131442308 1110735178 incidental alarms
15:42:59 33 152 228 162851119 0.860989034 0.694765806 conversation alarms
15:43:09 130 129 195 8.403878212 7.079025269 2119298697 conversation alarms
15:4319 19 21 38 1467500687 0.70647794 0.523199558 conversation alarms
15:43:29 555 18 5 0.64147234 0.544946015 0.460469186 conversation alarms
15:43:39 62 233 234 5182752132 5126153469 4.658127308 conversation alarms
15:43:49 12 19 160 0.927852988 0.765834391 0.679667771 conversation alarms
15:43:59 21 25 382 4.410992622 4.356499672 1724694848 conversation alarms
15:44:09 498 501 130 5.031188011 3394296408 3284371376 conversation alarms
15:4419 43 50 44 1183899522 1072505713 0.983790219 conversation alarms
15:44:29 41 39 133 4.704407215 3.654771328 3458458662 conversation alarms
15:44:39 44 48 47 18.07993317 17.20371056 14.6455555 conversation alarms
15:44:49 31 32 486 4456507206 4183105946 3.207586288 conversation alarms
15:44:59 64 162 61 1789117455 1464941144 1153492808 conversation alarms
15:4510 17 23 25 1650973797 1355594158 0.870652497 conversation alarms
15:45:20 6 28 19 0.616817892 0.56064719 0.461586595 conversation incidental
15:45:30 137 136 152 8.398532867 4987271786 4.382613659 conversation alarms
15:45:40 39 20 13 2.887423515 2511431932 2166568995 conversation alarms
15:45:50 49 46 54 6325631142 5.379469395 4.926165581 conversation alarms
15:46:00 19 140 15 0.624008477 0.555241644 0.545738697 machinery alarms  neutral
15:4610 42 43 15 1.675107121 1.314034462 1162965298 machinery alarms
15:46:20 18 130 17 1.775048733 1482331872 1049422622 machinery alarms
15:46:30 18 25 476 0.604535758 0.580966711 0.508769512 machinery alarms
15:46:40 17 25 501 0.953009903 0.852466166 0.819085479 machinery alarms
15:46:50 18 131 125 2445971966 1784727454 145101738 machinery alarms
15:47:00 132 158 125 1.264959574 1.236393571 1102118254 machinery alarms
15:4710 9 35 1 0.528651774 0.488947213 0.399754435 machinery incidental
15:47:20 122 16 23 0.917823017 0.729592025 0.648360014 machinery alarms
15:47:30 533 514 19 1.798423052 1.781312227 1694318771 machinery alarms
15:47:40 46 129 132 4429954529 3.993202686 3572512865 machinery alarms
15:4750 21 127 133 0.952254772 0.887187839 0.784747362 machinery alarms  neutral
15:48:00 20 21 27 1.057020307 0.658643484 0.533652604 machinery alarms
15:4810 22 39 47 3.88098526 3.417440891 3.361878872 machinery alarms
15:48:20 17 16 20 0.97189647 0.746565938 0.50773561 machinery alarms
15:48:30 33 31 36 8.989224434 7620128632 5.083240032 machinery alarms
15:48:40 152 126 17 3.234216452 1.745088577 1532834291 machinery alarms  neutral
15:48:50 14 27 23 1509068847 0.955012321 0.881629407 machinery alarms
15:49:.00 26 20 27 0.721761763 0.678753912 0.628189802 alarms alarms
15:4910 46 43 41 5.472846031 2.885528326 1660222054 alarms alarms
15:49:20 503 541 187 3.318225622 2.716632366 2.330497026 alarms alarms  displeased
15:49:30 48 140 418 36.3119812 35.67761993 3244536209 alarms alarms
15:49:40 324 325 232 9.851565361 5.417140961 4.082657337 alarms alarms  tense
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User test data: Seanne

16:0757 5 6 2 0.71052215 0.38446638 0.21181196 incidental incidental
16:08:07 20 7 8 0.614666522 0.446586609 0.230622366 incidental incidental
16:0817 294 279 48 2520742178 1.796815515 1.766399622 incidental alarms
16:08:27 28 20 3 0.502557516 0.399103969 0.200112805 incidental alarms
16:08:37 483 496 479 2.770599127 1472480297 1317313075 incidental alarms
16:08:47 17 156 538 1037716389 0.900786817 0.862035334 incidental alarms
16:08:57 426 506 503 12.87022114 9.396623611 8.88446331 incidental alarms
16:09:07 27 48 72 0.971475065 0.959652245 0.83101064 incidental alarms
16:09:17 120 20 22 0.872095048 0.683949709 0.682326436 incidental alarms
16:09:27 544 9 481 0.772643209 0.589879036 0.555261612 incidental conversation
16:09:38 17 481 483 1896683812 1046649814 0.902090669 incidental alarms
16:09:48 8 17 19 5.272541523 4.872628212 2357375145 incidental alarms
16:09:58 132 130 133 1.713200688 130224371 1.295361042 incidental alarms
1610.08 127 126 122 1185773849 114768517 0.844431102 incidental alarms
161018 13 1 19 0.404566944 0.383023739 0.359775096 incidental incidental
1610:28 20 106 524 1354585528 1105025768 0.968459606 incidental alarms
1610:38 8 12 19 0.509446263 0.425008386 0.318956614 incidental incidental
1610:48 542 51 518 7420064926 6.505860329 6165812969 incidental alarms
1610:58 570 569 540 10.40882301 9.861982346 9.4626894 conversation alarms
1611:08 32 28 18 0.681998551 0.580636263 0.541672051 conversation alarms  neutral
161118 15 24 21 0.289766639 0.283656776 0.279452324 conversation incidental
1611:28 23 21 487 1564345717 118693006 1133638263 conversation alarms
1611:38 40 52 105 4.217610359 3.89155364 2.871868372 conversation alarms
1611:48 489 487 40 2.055076361 1845409274 1835873842 conversation alarms
16158 77 64 137 1019643545 0.842453599 0.776765645 conversation alarms
1612:08 61 38 277 4702656746 3.706007004 3543186665 conversation alarms
161218 17 136 131 0.663666546 0.602090955 0.545530736 conversation alarms
1612:28 541 556 549 2.203088999 2124807835 2.085826635 conversation alarms
16:12:38 493 495 42 1822015047 1413558722 1295358062 conversation alarms
16:12:48 497 48 494 2.958487034 2785494328 2444543123 conversation alarms
1612:58 545 548 46 2178141356 1705423117 1656334281 conversation alarms
1613:08 159 20 140 6.431181431 4953906059 2434844255 conversation alarms
161318 17 22 18 1.072820306 0.443038553 0.407504082 conversation incidental
1613:28 39 36 40 1.810913801 1525228739 1178532958 conversation alarms
1613:38 19 48 20 3536713123 2.250235081 1585165262 conversation alarms
1613:48 17 5 8 1168688059 1112052441 1072661877 conversation incidental
16:13:58 488 485 25 0.617590249 0.602681339 0.585592806 machinery alarms
16:14:08 22 23 24 0.836657047 0.734859228 0.478975773 machinery alarms
161418 18 14 15 0.506452143 0.410884231 0.337433875 machinery incidental
1614:28 20 22 9 0.840863526 0.383311301 0.283714145 machinery incidental
16:14:38 158 17 128 1092973113 0.985507011 0.765605927 machinery alarms
16:14:48 151 15 12 0.731207788 0.27691409 0.26621449 machinery alarms
16:14:58 548 346 130 0.304116726 0.298543245 0.275202662 machinery alarms
16:15:08 120 17 1761 0.324523389 0.31837526 0.289710939 machinery alarms
161518 18 503 512 1063646674 0.740127385 0.722709715 machinery alarms
16:15:28 46 49 44 2448371887 2439112425 2.314001322 machinery alarms
16:15:38 544 542 558 13.55915833 10.4619627 9.281758308 machinery alarms
161549 41 20 6 1.022966504 0.541732252 0.432336271 machinery alarms
161559 37 48 121 1122999787 0.789976895 0.727570772 machinery alarms
1616:09 12 120 18 0.380976975 0195934013 0172100037 machinery incidental
161619 46 47 49 8318790436 5.412504196 3104804516 machinery alarms
1616:29 119 120 12 1583693027 0.931433201 0.802872837 machinery alarms
16:16:39 20 150 159 0.818787873 0.557632267 0.545074165 machinery alarms
16:16:49 22 33 41 0.556367457 0.3789379 0.374347687 machinery alarms
1616:59 18 16 44 2989885092 0.889253795 0.783872426 alarms alarms  neutral
1617.09 22 485 17 0.555345595 0.424865514 0.366340011 alarms alarms
161719 74 71 154 2.860734701 2535277843 2400329113 alarms alarms
1617:29 160 18 144 1358982205 1.010075212 0.912889004 alarms alarms
1617:39 122 9 123 10.73904991 10.46014214 5199195385 alarms alarms
16:17:49 189 192 571 4370874023 1357853222 3.447214127 alarms alarms
161759 45 46 138 33.79218674 13.26746082 10.60404491 alarms alarms
1618:09 323 322 321 30.4916172 20.15363503 18.0724144 alarms alarms
161819 327 328 323 52.7885704 30.98361778 19.71361542 alarms alarms
1618:29 92 279 464 5.219455242 4342640877 3122792006 alarms alarms
1618:39 137 296 493 2.697107077 2487110853 2120351076 alarms alarms
1618:49 32 52 59 0.44848451 0.340228647 0.309576213 alarms alarms
161859 18 24 479 0.86117059 0.338442057 0.271438807 alarms alarms
1619:09 17 20 130 465100956 3322273254 2.697648048 alarms alarms
161919 20 19 261 1.290632486 0.807500601 0.645923078 alarms alarms
1619:29 156 19 46 0.293792069 0.28677088 0.280494869 alarms alarms
1619:39 135 131 140 1888917923 1728644967 0.893991351 alarms alarms
1619:49 17 18 28 1.058460832 0.527031839 0.412888795 alarms alarms
1619:59 484 481 498 1551034093 1548577309 144999826 alarms alarms
16:20:09 22 17 19 6.529929161 3.020483017 1.814458489 alarms alarms  stimulated
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User test data: Rob

16:40:47 10 8 17 1.039099932 0.982508481 0.742913127 incidental incidental
16:40:57 24 26 20 0.597828984 0.420042962 0.375925213 incidental alarms
16:41:07 154 169 155 2.09198451 1621603608 1618193984 incidental alarms
16:4117 513 505 485 7.740833282 7589360237 7.34264946 incidental alarms
16:41.27 544 540 542 13.3744415 13.34817982 12.28671932 incidental alarms
16:41:37 53 18 51 2.07562542 0.900625646 0.796648741 incidental alarms
16:41:47 506 481 490 5118053913 4638739586 3.971023798 incidental alarms
16:41:.57 158 47 49 4.941292286 4.792693138 4550886154 incidental alarms
16:42.07 213 522 91 144577086 1.25209403 1.231671929 incidental alarms
16:4217 19 33 14 14.63299561 6.066511631 5.645432949 incidental alarms
16:42:27 552 577 512 118301487 1161760092 1.09439671 incidental alarms
16:42:37 554 59 7 1169650674 0.897233069 0.878208041 incidental alarms
16:42:47 33 34 520 5164369106 4326026917 3.890940666 incidental alarms
16:42:57 541 526 539 6.508298397 5.754269123 5532942295 incidental alarms
16:43:07 148 147 60 1438809514 1.057294369 0.677373827 incidental alarms
16:4317 518 542 148 1118504143 7.719101429 759879446 incidental alarms
16:43:27 505 513 515 4314263344 3.869976282 3.861080647 incidental alarms
16:43:37 31 7 20 1364399076 0.792173564 0.631704152 incidental incidental
16:43:47 524 127 143 1579311728 1573803306 1379780293 conversation alarms
16:43.57 220 41 21 3114866257 162343514 1501739621 conversation alarms
16:44:07 138 68 15 16.65231514 1149840641 10.73727512 conversation alarms
16:4417 74 33 16 3471644878 1793573022 1.715986729 conversation alarms
16:44:27 45 132 133 2168279886 1703951359 1491841912 conversation alarms
16:44:37 216 36 33 8.010576248 5.788788795 5.404756546 conversation alarms
16:44:47 38 17 33 210831666 1460656762 107184279 conversation alarms
16:44:57 18 35 16 3192421675 2487936735 2197903633 conversation alarms
16:45:.07 132 234 182 3579767227 3376803398 3171082973 conversation alarms
16:4517 464 19 505 4562903881 3651084423 3628459215 conversation alarms
16:45:28 157 159 153 8.243818283 4493390083 3.034391165 conversation alarms
16:45:38 60 33 61 3446494579 2492540836 2211471319 conversation alarms
16:45:48 457 492 455 5.494787216 5.396153927 4.695379257 conversation alarms
16:45:58 36 31 40 9.650292397 256801796 2463037491 conversation alarms
16:46:08 119 132 123 1530821085 1503254771 1032045245 conversation alarms
16:4618 268 267 530 4447056293 3.627594233 3614217043 conversation alarms
16:46:28 481 82 80 145530355 1.281589746 1280394554 conversation alarms
16:46:38 10 19 45 1384601593 1085710883 0.931094766 conversation incidental
16:46:48 495 506 494 4967416763 3.030070543 293023181 machinery alarms
16:46:58 145 89 125 2.030191183 1.818526506 1682952166 machinery alarms
16:47:08 41 126 17 1.387679577 0.526874006 0.472448468 machinery alarms
16:4718 13 12 27 0.847348154 0.721876264 0.61306107 machinery incidental
16:47:28 482 152 479 0.97406721 0.649145424 0.641013205 machinery alarms
16:47:38 13 505 518 4.059233665 3.272021532 3.204139948 machinery alarms
16:47:48 62 493 509 7.315855503 5156857491 514608717 machinery alarms
16:47:58 145 148 13 2.073961496 1.219843149 0.720811009 machinery alarms
16:48:.08 29 34 il 1.37118113 1175948381 0.76844883 machinery alarms
16:4818 101 16 17 1.229141712 0.839885294 0.834397018 machinery alarms
16:48:28 17 13 0 0.52560699 0.470985949 0.372783601 machinery incidental
16:48:38 26 5 514 1.036781311 0.902969897 0.850231826 machinery conversation
16:48:48 149 52 146 3579552889 1519678354 1462223172 machinery alarms
16:48:58 179 145 m 1.20058763 1138506413 1100787878 machinery alarms
16:49:08 60 5 26 0.987124622 0.625522673 0.491485 machinery conversation
16:4918 19 59 55 1.309285045 0.81005758 0.677002668 machinery alarms
16:49:28 18 64 236 1117798209 0.796342432 0.780175149 machinery alarms
16:49:38 46 51 36 2.256728888 1.87263298 1.871433496 machinery alarms
16:49:48 63 27 144 1074630618 0.735072374 0.709842741 alarms alarms
16:49:58 190 187 192 14.01190758 9.375844955 6.73725462 alarms alarms
16:50:.08 28 39 49 2557298899 2413362741 1667062759 alarms alarms
16:5018 323 322 324 5112166977 17.29683495 16.79649162 alarms alarms
16:50:28 323 322 321 4266131973 12.62232685 9.018177032 alarms alarms
16:50:38 324 232 325 26.75146294 22.65579796 1738445854 alarms alarms
16:50:48 94 93 96 1116823769 436613512 2.763538122 alarms alarms
16:50:58 10 14 16 0.771783412 0.471904904 0.442848235 alarms incidental
16:51.08 45 44 47 3361966848 2544906378 2436533213 alarms alarms
16:5118 483 59 480 0.600999832 0.565864682 0.427426606 alarms alarms
16:51:29 12 10 19 0.858640671 0.790932059 0.752977967 alarms incidental
16:5139 42 43 47 3.044989109 2926728964 2712777376 alarms alarms
165149 47 50 36 14.47799301 10.80557251 2591726542 alarms alarms
165159 45 48 47 1735769272 13.05684566 10.20236397 alarms alarms
16:52:09 29 107 34 1334489226 0.613675833 0.543630958 alarms alarms
165219 32 477 516 7.847962379 6.610364914 6157445431 alarms alarms
16:52:29 16 2 3 0.541903794 0.391672611 0.384153426 alarms incidental annoyed
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User test data: Yiling

17:07:59
17:08:09
17:08:19
17:08:29
17:08:39
17:08:49
17:08:59
17:09:09
17:09:19
17:09:29
17:09:39
17:09:49
17:09:59
17:10:09
171019
17:10:29
17:10:39
17:10:49
17:10:59
17:11:09
17119
17:11:29
17:11:39
17:11:50
17:12:00
171210
17:12:20
17:12:30
17:12:40
17:12:50
17:13:00
171310
17:13:20
17:13:30
17:13:40
17:13:50
17:14:00
171410
17:14:20
17:14:30
17:14:40
17:14:50
17:15:00
171510
17:15:20
17:15:30
17:15:40
17:15:50
17:16:00
17:116:10
17:116:20
17:16:30
17:16:40
17:16:50
17:17:00
171710
171721
17:17:31
171741
171751
17:18:01
17181
17:18:21
17:18:31
17:18:41
17:18:51
17:19:01
17191
17:19:21
17:19:31
17:19:41
17:19:51

130

45
564
32
21
32
152
19
531
535
14
34
33
581
533
57
58
46
21
25
56
492
59
48
21
55
284
317
484
n8
66
555
58
515
19
138
59
38
33
149
131
132

109
12

560
17
60
50
214
291
19

187
21
45
328
326
93
34
39
212
151
20
16
35
41
135
34
18

128

60
537
481
44
30
153
13
526
503
39
149

60
532
34
56
18
18
27
28
487
61
34
18
37
282
312
285
15
25
523
m
510
152
132
54
35
109
152
133
128
34
14
14
38
16
16
24
45
267
287
17
15
185

93
321
323
89
23
36
3M
154
59
33
48
130
216
29
21

15

30
512
537
51
33
210
15
540

20
152
60
63
463
59
535
48
17

206
498
62
29
19
56
155
287
560
121
46
532
57
296
18
285
31
24
518
484
135
131
55
154
33
140
33

21
31
496
281
15
18
186
150
326
91
93
88
25
4
13
160
17
14

102
155
27
17

1.892530441
14.47416401
1.843403578
4.499670029
4.941087723
2524539471
0.659386456
1580917358
1102884531
1.315104723
0.88737905
0.576659441
2.739526749
0.546090305
1531219125
3.638239145
1538600326
2168540716
3.755710125
1.937965035
1.321648359
4.934378147
14.86143494
3.773186445
1.63340795
6.610150337
10.30368233
3415539932
7513030529
1.381744742
28.22658157
1.006198764
2457521915
11.69158363
2.896110058
0.8618294
2674177408
1449941754
1.090775728
152170372
1504201889
5.324565411
3120678186
0.924144506
2670768499
0.86798197
0.763505936
0.786450148
1.080584168
0.819250882
2172754049
3.492395878
4.489722252
6.279038906
0.569962382
1416517353
2.055325747
38.4779892
21.0336647
108.581604
13.85219574
1139199853
4.296550751
0.682120204
1.98104322
1.02164638
1119623542
14.59531403
2.547394037
1.034382105
0.930357873
8.081004143
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1.887761712
13.03718376
0.892732263
4161001682
4.837652683
2470428705
0.633183956
0.828518093
0.792247772
1.281718254
0.85753274
0.489192367
2.692025661
0.44175306
1.257000566
2.315394163
1469774723
1.630045056
0.843919337
1.390839219
0.743083715
4.771194458
14.0588398
2108029604
0.96076107
3.775693417
6.7374053
26.80799294
6.557031631
1182373881
2796336555
1.002270341
2.391184092
8.796308517
2.278457403
0.645956814
2597175598
0.6231336
0.932018042
1477239966
1112612963
3.477408648
1.83014524
0.696073115
2.331732035
0.70795536
0.705826402
0.753486097
1.029021144
0.500545084
1.850085735
3.327813625
3185323238
2.531110048
0.553806663
8190429688
0.57019949
29.77163315
20.98144913
60.45914459
8.014172554
0.611036658
2.712813854
0.642637312
0.992358565
0.805145741
0.395195872
13.8795929
2.275119543
1.008874178
0.841998875
7637934685

1160543799
1141836548
0.656602204
4.047255516
4.40790844
2144984484
0.427133858
0.613653362
0.761434138
1.059751749
0.837998211
0.423495114
2542077541
0.42544055
0.950802982
2.274621964
1.275994897
1187678337
0.742275596
0.99963057
0.722719371
4543140888
13.76727104
2.048760414
0.948511243
2.861665249
6.126133442
1312618446
6.187628746
1167956591
9.983579636
0.949438274
1.807694077
8334608078
1.730339766
0.538463235
1.875570774
0.599691093
0.668730021
1.34579587
1.010590672
2141494989
1.83001864
0.654142678
1.644517779
0.566696942
0.70350188
0.639213204
0.532033205
0.498998195
1.305486083
3184565306
2429413557
1.82383728
0.517280757
4.94155407
0.437132299
16.26302338
19.54422188
19.34014702
4.928872108
0.471668422
1552251101
0.605268657
0.742482007
0.787052155
0.348778397
11.33552361
1.877234936
0.958984256
0.547120035
4.078391552

incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms

alarms
incidental
alarms
alarms
alarms
alarms
alarms
alarms
incidental
alarms
alarms
incidental
alarms
alarms
alarms
alarms
alarms
alarms
alarms
incidental
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
incidental
alarms
incidental
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
incidental
alarms
alarms
alarms
alarms
alarms

neutral

annoyed
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User test data: Danielle

9:16:16 21 41 52 7151490211 2.696174145 2.694789648 incidental alarms

916:26 482 479 528 11.69486809 8.466977119 818756485 incidental alarms

916:36 27 50 6 3.748390913 1653293133 1.299674153 incidental alarms

916:46 27 21 9 3.690021992 1711241484 143593514 incidental alarms

91656 28 12 55 3.491794348 2.818813562 1.292420149 incidental conversation
917.06 12 9 28 4.835211754 416134882 3147669315 incidental conversation
9:17:16 27 28 168 4.23562336 2.718127966 1630605102 incidental alarms

91726 9 8 5 1879603267 1383043528 1.272710681 incidental incidental
91736 134 139 188 2.879995584 2100272655 1.794801593 incidental alarms

917:46 12 13 9 2.807193279 2.272709131 2.003452778 incidental incidental
91756 28 514 25 3.699324846 2.390648603 1377858877 incidental alarms

918:.06 27 12 39 1.851634502 1356700778 0.839499593 incidental incidental

91816 143 49 54 4.915223598 4474447727 3.903252125 incidental alarms

918:26 530 536 204 14.83256435 13.024701M2 8.226765633 incidental alarms

91836 28 27 9 3195938826 1428242445 112532091 incidental alarms

918:46 519 537 512 1130263805 9.977215767 8189624786 incidental alarms  annoyed
91856 520 509 566 8.580681801 7507294178 7.255396843 incidental alarms

919:06 27 9 8 16654284 0.870800734 0.795195639 incidental incidental

9:19:16 28 484 45 4535767555 3.724573374 3.509334803 conversation alarms

919:26 239 220 238 5.089596272 254197526 2.098855257 conversation alarms

919:37 140 136 9N 2262044334 21.28461647 2110818672 conversation alarms  annoyed
91947 72 27 75 3109105349 2962091923 2503932476 conversation alarms

919,57 145 144 27 3.715475082 3.640892029 2553212881 conversation alarms

9:20:.07 251 233 245 12.419137 7.990366936 3109497786 conversation alarms

9:2007 27 44 152 4.778178215 1546033859 1.335282922 conversation alarms  annoyed
9:20:27 53 27 55 9.021807671 4.30816555 4.215033531 conversation alarms

9:20:37 143 184 161 6.345106125 5323157787 4.861945629 conversation alarms

9:20:47 20 19 43 7577735424 7.523971081 6.884532928 conversation alarms

9:20:57 154 151 23 12.93583393 10.03177929 10.01042271 conversation alarms  frustrated
9:21:07 158 27 41 4.832979679 4.447251797 3.749598503 conversation alarms

9:2117 28 156 154 3.806804419 352761054 3.487945795 conversation alarms

9:21:27 27 177 24 9.0704422 6.537706852 5.312616348 conversation alarms

9:21:37 12 131 n3 2733172178 2338883638 2.053529263 conversation alarms

92147 M 26 13 5.031493664 2.06901741 1945884824 conversation alarms

9:21.57 28 133 162 4315606594 3.694514036 2.994884014 conversation alarms

9:22:.07 28 45 21 6.98544693 3490190029 2547591686 conversation alarms

9:22:17 485 495 502 8.426734924 7.754645348 7.670830727 machinery alarms

9:22:27 28 152 143 5.35162735 2.826239347 2.304220915 machinery alarms

9:22:37 9 12 1 1.730967641 1150119901 1.021242619 machinery incidental
9:22:47 12 1 20 1.623417974 1.274803519 1173481226 machinery incidental
9:22.57 25 23 136 2.642693996 2514294624 2.048959017 machinery alarms

9:23:07 490 493 481 15.02823257 10.89540672 8.769422531 machinery alarms

9:2317 54 50 45 17.39298058 16.67319298 13.28390694 machinery alarms

9:23:27 17 150 23 1.772077799 1.713576555 1503858447 machinery alarms

9:23:37 28 27 17 4.319963455 2.006504536 1.951328754 machinery alarms

9:23:47 25 126 23 2973407269 15728122 1.335409522 machinery alarms

9:2357 27 10 14 4.628973484 2337071657 1.705862999 machinery conversation
9:24:07 23 508 51 2.615906954 1148960233 0.923203588 machinery alarms

9:2417 28 130 188 4.083840847 3.069315672 2.831234932 machinery alarms

9:24:27 28 27 10 4.054014683 2.284908056 1.950602651 machinery alarms

9:24:37 12 25 15 1.059217334 1.020497918 0.910541177 machinery incidental  displeased
9:24:47 503 24 484 1.29420197 1.234768391 1.026834369 machinery alarms

9:2457 22 23 28 6.802853584 4.788938046 1880402088 machinery conversation
9:25:07 52 28 39 6.390545845 5.622183323 5.287916183 machinery alarms

9:2517 27 10 12 5.016571999 3.487641335 2576686144 alarms conversation
9:25:27 189 25 21 2548378706 174114275 1524577379 alarms alarms

9:25:38 33 22 42 247625351 2156744003 2.084729671 alarms alarms

9:2548 93 326 232 12.6768856 11.38009548 10.77188492 alarms alarms

9:25:58 325 46 93 28.05281448 16.8348465 15.22848225 alarms alarms  annoyed
9:26:08 93 92 232 15.26310158 9.712119102 6.359476089 alarms alarms  displeased
9:2618 94 91 96 23.6879921 14.61385059 9.964966774 alarms alarms

9:26:28 12 28 9 1595017433 1548710585 1081302524 alarms alarms

9:26:38 27 46 31 554929781 3.00070262 2.209462166 alarms alarms

9:26:48 27 161 13 3174592733 1077640295 0.81621176 alarms alarms

9:26:58 28 25 18 2535887241 1154134035 0.8716617alarms  alarms
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User test data: Veronika

10:32:18

10:32:28
10:32:38
10:32:48
10:32:58
10:33:08
10:33:18

10:33:28
10:33:38
10:33:48
10:33:58
10:34:08
10:34:18

10:34:28
10:34:38
10:34:48
10:34:58
10:35:08
10:35:18

10:35:28
10:35:38
10:35:48
10:35:58
10:36:08
10:36:18

10:36:28
10:36:38
10:36:48
10:36:58
10:37:08
10:37:18

10:37:29
10:37:39
10:37:49
10:37:59
10:38:09
10:38:19

10:38:29
10:38:39
10:38:49
10:38:59
10:39:09
10:39:19

10:39:29
10:39:39
10:39:49
10:39:59
10:40:09
10:40:19
10:40:29
10:40:39
10:40:49
10:40:59
10:41.09
10:4119

10:41:29

10:41:39

10:41:49

10:41:59

10:42:09
10:42:19

10:42:29
10:42:39
10:42:49
10:42:59

n

411
10
51
56
516
28
46
144

20
38
19
576
577
27
12
27
150

125
34
52
212
19
67
305
35
12
505
28
41
54

129
28
484
27
21
131
128
28
28
516

27
24
43
24
497
27
21
10
191
28
488
232
323
463
456
490
21
28
20

27
44
415
503
54
128
521

29
155
534

43
13
577
576
22

14
77
15
132
36

44
56
55
14
54
123
407
27
372
27
137
134

27
23
26
53
56
20
10
486
17
127
26
27

22
28
20

570
24
485
92
230
91
505
493
491
27
23

7

13
377
20
33
148
554
145
55
510
51
10
26
17
21
579
14

143
22
126
37
28
209
27
17
149

69
472
12
146
12
14
135
33
28
24
12
129
21
22
54
485
21
29
52
14
134
134
n
135

571
32
27
231

92
466
492
490
22
13

2.294693947
1148837805
5520960808
1.620798707
19.56132698
1.977231503
4.619310856
1.054684162
1.976608157
3.733062029
1.861937642
3508394003
3569845676
1.237397671
3.037503719
10.59157276
2.773247719
1.890351057
1140398979
14.56927299
0.694181263
3.705796719
2.66730094
2.844129562
7532952309
4454545498
3.75669241
2.345376968
3.958182573
4761347771
2.394695044
1191939712
6.257899761
1435435295
0.778958619
4.224490643
0.914806545
2.883055687
3595589638
2.410000563
8.022500038
2.772661924
2.064037561
1462924361
7150791645
1.205497742
2167774677
1465933561
2.248245478
1.974739313
3.770386934
2.055547476
2.056849003
1597311258
18.62853622
3129999876
3.898231268
22.61315727
54.44478607
11.01971054
14.69853783
4.898583889
1.995904326
3.666051865
1.034578443
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1.308060408
1.056872964
5.406888962
1.217840672
11.39912987
1533670425
4.604483128
0.597533882
1133196831
2.26845932
1528154016
3.008552074
2493527174
1.055128813
2.049071789
7.799260616
1.819146395
1.817890882
0.99508971
8.228412628
0.666387439
3.58012557
2.007698298
1158126712
7169885635
2.939962626
2175770521
2.209614038
2.233396053
4521755219
1.36916399
0.671868503
5942346573
117553103
0.690298557
3.754508257
0.905131757
2434592247
2.730292082
1412234783
4.093475819
2552744389
143258667
1.452179909
6.08809185
0.981280565
1.633837461
0.947442949
2157669306
1908869267
2.519325733
1.777517438
1.80619967
1551157355
9.561905861
2.237655401
3.632342577
18.33107948
32.63043976
8352343559
1163384342
3.240541935
1.951M113582
2.646187305
0.856300771

1165325284
0.764154613
5.054074287
0.918102205
9.058878899
1476028681
4390069485
0.451067865
1129597902
2.052835226
0.999179065
2.930915356
1.86967957
0.899583817
1.814663291
5.518237114
1.255747437
1.201205969
0.670914412
7403042793
0.664834738
2.983273745
1.034283519
1.025991917
6.140591145
2.378005981
2.072430849
2151815176
1.661250234
2933573246
1.301686406
0.506473601
5.800124168
116431427
0.594677866
3.384399891
0.715242624
2.254121304
1.885015965
1136987209
3.588572741
1.967232585
1.313506722
13332026
5.812129498
0.867879152
1.284159422
0.904983342
1138263106
1.027631998
1.829385757
1.709682584
1.781591654
1162927866
6.333662987
1133799434
3.030939817
12.34101868
21.67127991
3.330014706
11.57468128
3147239447
1.910012841
1476629615
0.813100934

incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
incidental
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
conversation
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
machinery
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms

incidental
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
conversation
alarms
incidental
alarms
alarms
alarms
incidental
incidental
alarms
alarms
alarms
alarms
conversation
alarms
alarms
alarms
alarms
alarms
alarms
alarms
incidental
alarms
alarms
alarms
alarms
conversation
alarms  tense
alarms
alarms
alarms
alarms
alarms
conversation
alarms
incidental
alarms
alarms
incidental

alarms  annoyed

alarms
alarms
alarms
incidental
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
alarms
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User test data: Sebastiaan

1:25:36
1:25:46
1:25:56
1:26:06
1:26:16
1:26:26
1:26:36
1:26:46
1:26:56
1:27:.06
1:2716
M:27:26
1:27:36
M:27:46
1:27:56
11:28:06
1:28:16
11:28:26
1:28:36
1:28:46
1:28:56
1:29:06
1:29:16
1:29:26
1:29:36
1:29:46
1:29:56
1:30:06
1:30:16
1:30:26
1:30:37
1:30:47
1:30:57
1:31.07
1:3117
M:31:27
1:31:37
1:31:47
1M:31.57
1M:32:.07
1M:3217
M:32:27
M:32:37
M:32:47
M:32:57
1:33:07
1:3317
1M:33:27
1:33:37
1:33:47
1:33:57
1:34.07
1:3417
1M:34:27
1:34:37
1:34:47
1:34:57
1:35:07
1:35:17
1:35:27
1:35:37
1:35:47
1:35:57
1M:36:07
1M:36:17
1M:36:27
1:36:38
1:36:48
1:36:58
1:37.08
1:3718
1:37:28

206

28
150
13
23
518
405
58
453
57
12
28
25
69
12

581
579
27
27
28
78
28
63
28
28
43
38
27
n
53
28
27
13
28
27
28
27
21
27
27
136
138
73

129
154
27
28
28
12
58
27
122
28
28
189
25
27
231
328
93
518
135
489

20
28

22
28

26

55
24
10
16

436
18
456
59
28
10
28
47
13
28
66

20
28
21
146
10
62
27

46
43
54
28
12
153
152
28
12

20
7
54
151
480
132
129
n
26
54
14
10
4

17
15
55
154
125
25
192
15
151
325
321
464
529
129
487

22
17
50
16
17
13
24

27

55
45
527
419
35
461
56

27
57
33
27

28
63
14
19
56
40

126
34
21
22
4
57
27
63
151
399
17
30
26
16
74
24
152
485
20
15
72

22
16
151
126
130
40
61
58
16
27

570
22
130
92
330
28
490
495
488
18

22

26
63
21

25

1.96915615
1.083293557
1.642445207
1471314669
2126106739
6.452401638
1148550892
2.32869792
11.52961349
4126995087
242629838
1.60232532
2.95507884
1514156699
1179131389
6.356960297
11.54938316
2.3043468
2.328874588
1.378231287
10.5734396
2.391965151
8.254466057
2.856121778
2.884320021
6.469465733
6.253027916
3528403282
5.370411396
15.89331055
3195996523
3.083113909
2.015722036
3.332910776
3.077638388
3.309455156
4305193424
1141684055
3.296149254
2.384147167
2529531717
9.554092407
2.276298761
2.718696594
2.023449421
2.058388948
3.752159119
4.618263721
3.381670237
4.70091486
3.9207623
2656564474
1566611767
2.851987123
2491541386
63.17152023
1.228029132
359883213
13.85807323
1119163704
4.722037792
10.32171535
2496124268
2.231730223
3.075688362
1.023683429
2.703814268
58.60517883
0.861316621
4332481861
1.889196634
1.001429677

0.96558249
0.797544658
1.271178722
117630589
2.025937319
5.874213219
11.34888268
2127718925
10.70764542
2.08877039
1.798405766
1.316610694
2.58637619
0.93178153
0.995558918
2.897024155
9.506243706
1.05183959
1.650809407
0.791463077
6.748380661
0.994561851
7.274656773
2427476406
1.230260849
6.010754585
3.661488056
2.249177456
2179083586
1.966136575
2174797773
2.606058836
2.702246904
2.305878639
1.084090948
111271668
3.982532501
0.816473663
2.892079353
147986269
2182869673
4.90764141
2185675859
1457232952
1.746567488
1.799431205
1.928512931
4542482853
0.790322185
3.033494473
1.72622931
2546852827
1519802809
2.626901627
1.343864918
18.07365799
0.759709477
2.339906454
13.01589966
9.75357151
2948964834
9.806639671
2153523445
2174782038
1105739713
0.995732427
1.627921939
30.10993385
0.852836967
210238719
1.651843548
0.823279381

0.852519095
0.779554784
0.692914367
1175912619
1.866433859
5.731959343
559655714
2.049471855
8.709519386
1.658205867
1.202665925
1.270137072
2145574808
0.871504366
0.639388502
2.589231253
6.628759861
0.895087123
1.040549159
0.623678684
6.364908218
0.840453506
3.203687906
1.825103641
0.929153979
4727680683
3.647302866
1.817506671
2.030194998
1.282641292
1.970234871
2.307239771
1.986137748
2.01207757
1.050943375
0.801709235
3.721191168
0.727447629
2.689720154
1.294992089
1419336438
4.631075859
1.92110988
1149860859
1443922639
1.677916884
1.87612009
4.404816151
0.726473331
2.020224094
1.629024029
1564499021
1.206100464
2.219040632
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User test data: Grace

1:59:39 28 27 9 4623202801 2426186562 1078794718 incidental alarms
15950 27 24 17 7.094645023 3.410418987 1574731112 incidental alarms
12:00.00 52 136 153 6153242588 1650621057 1537567973 incidental alarms
12:.0010 26 24 147 1720538497 1568169475 0.865384281 incidental alarms
12:.00:20 56 51 26 3.003758907 2502877474 1643029213 incidental alarms
12:00:30 28 19 25 417519331 3298220873 2.283214569 incidental conversation
12.00:40 22 25 20 31704247 1586277127 1.251597881 incidental alarms
12:.0050 27 22 28 4.608717918 3.244668484 2.961169958 incidental conversation
12.01:00 23 28 25 2182429314 2154643774 1992760062 incidental alarms
120110 21 25 22 1.919779301 1330961347 1186939716 incidental alarms
12:.01:20 27 10 45 7359247684 2.281397581 2134804964 incidental conversation
12:01:30 27 28 24 5.957940102 4.857526302 1836008549 incidental alarms
12:01:40 53 54 61 13.33977127 11.89666843 7421809673 incidental alarms
12:01:50 27 28 138 3.677411079 2.854299068 1196129084 incidental alarms
12:02.00 21 28 20 2441614866 158179009 1.084333539 incidental alarms
12:0270 28 21 19 6.474571228 2.861078024 2.834282637 incidental alarms
12:02:20 28 203 45 7.768414021 3.959387541 3.095061064 incidental alarms
12:0230 14 23 21 2429658651 1.61804986 1437155366 incidental alarms
12.02:40 27 24 26 5.499542236 2563435316 2514909029 conversation conversation
12.02:50 28 44 48 4.839356899 2.237853527 1.319298625 conversation alarms
12:.03:.00 49 128 50 1.87108421 10.7442131 8.419054031 conversation alarms
12:.0310 23 22 20 3433101177 2112426996 2.04229331 conversation alarms
12:.03:20 28 54 30 4907268047 3335788012 2.74038291 conversation alarms
12:.03:30 232 53 194 4528813362 4.229128838 3.905090809 conversation alarms
12:.03:40 58 57 40 8.287996292 7.892627716 3754794359 conversation alarms
12:.03.50 27 22 59 4.607179165 1908158422 0.603257179 conversation alarms
12:04:00 58 137 55 416057682 3.644209862 315717721 conversation alarms
12.0410 41 40 24 6.083827972 3689831257 3.67198801 conversation alarms
12:.04:20 44 40 45 9.784633636 4929528236 4.852638721 conversation alarms
12:.04:30 1M 38 73 2.058978558 2.005007029 164692235 conversation alarms
12:.04:40 28 19 30 5.395042419 1.810998917 1302332163 conversation conversation
12.04:50 541 529 552 17.2049408 13.07628059 12.96273422 conversation alarms
12:.05.01 27 21 20 2.784080744 1395780683 1323904514 conversation alarms
120511 146 145 25 3148075104 2.793838024 1542563319 conversation alarms
12.05:21 28 53 56 5.673161507 5567042351 34982059 conversation alarms
12.05:31 28 127 168 5.609119892 1591896653 1403025985 conversation alarms
12:05:41 28 21 19 3.03504014 2.029938936 0.95227164 machinery alarms  neutral
12:05:51 135 27 128 8.071238518 7.314929008 3466858149 machinery alarms
12:06:01 28 137 27 5373339653 1982198954 1.782373071 machinery alarms
120611 21 19 28 2181253672 1113038778 0.738007307 machinery alarms
12:06:21 27 135 128 4173387527 2944423199 1.755921245 machinery alarms
12:06:31 27 16 51 5.847138882 1135391474 0.780976355 machinery alarms
12:06:41 13 149 21 1.972770452 0.98650521 0.928998828 machinery alarms
12:06:51 136 27 130 5366831779 4.095824718 3.854221106 machinery alarms
12:07:01 27 28 13 5.370240211 0.933895469 0.823529541 machinery alarms
120711 27 19 29 5371603489 1497075796 1439094186 machinery conversation
12:07:21 27 29 14 5.507139206 1.78002429 1589178205 machinery alarms
12.07:31 27 22 33 4.221342087 1.783385873 1399047375 machinery conversation
120741 27 129 53 3.729072571 3.649280071 3.058070183 machinery alarms
12:07:51 27 129 132 4369183064 2629248142 2.236401558 machinery alarms
12:08:.01 27 20 21 5.912745953 2.582180977 1.833705664 machinery alarms
12:0811 133 53 21 3094628096 2.745390177 2.60572052 machinery alarms
12:08:21 27 497 28 5.293276787 3.235704899 310655117 machinery alarms
12:0831 9 27 14 7.266902924 4.628377438 2.63356328 machinery alarms
12:08:41 21 22 20 3.30622077 2706644297 1049539447 alarms alarms  neutral
12:.08:51 28 30 56 457575655 1155439138 1133819699 alarms alarms
12:.09:01 9 19 21 2.832947493 186837554 1.745624661 alarms alarms
12,0911 232 231 234 37.37086868 13.0040369 4.840088367 alarms alarms
12.09:21 46 45 231 28.89851761 20.03741074 12.21646881 alarms alarms
12:09:31 231 328 47 17.29243279 12.07922649 1134845066 alarms alarms
12:09:41 9 87 89 1613611031 7.662304401 7.047790527 alarms alarms
12:.09:51 27 28 9 4.057697773 3.879599333 1.087979198 alarms alarms
12710:.01 27 56 28 4.371813774 3534749746 3121341228 alarms alarms
1270m 23 5 7 137717855 114567852 1029925346 alarms incidental
1210:21 27 125 503 4893764496 1307442546 1264758229 alarms alarms
1210:31 28 27 24 5.428726196 4.070519447 140096736 alarms conversation
1210:41 19 48 15 1417472363 1332935929 1122065544 alarms alarms
1210:51 48 47 45 46.22812653 33.09703064 3245941544 alarms alarms
1211:.01 507 53 27 14.86945724 8.799114227 6372742176 alarms alarms
121mm 134 136 302 3.781892538 2.86131072 2.816670656 alarms alarms
121121 28 22 508 7127122402 2.285135269 1682128429 alarms alarms
127131 28 25 i 5143651962 154765594 1.225855112 alarms alarms  annoyed
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User test data: G.Young

14:20:06 67 27 19 7540002346 6.797169685 4.774970055 incidental alarms
14:2006 28 9 27 3.746375561 1423963189 1.030683041 incidental conversation
14:20:26 N 18 27 2572280407 2555030346 1985975385 incidental alarms
14:20:36 27 12 149 3.094005346 133594954 1163872957 incidental conversation
14:20:46 27 28 1 6.982021809 1.277415037 1.232492089 incidental alarms
14:20:56 145 25 23 1474550605 1.313052893 1151423693 incidental alarms
14:21.06 14 43 1 0.910595953 0.760030389 0.698426902 incidental alarms

142106 27 26 24 5.603274345 2.860610723 1747789741 incidental conversation
1421226 28 53 50 5.087116718 3.275455952 2189687729 incidental alarms
142136 44 46 41 7.94879961 4.669539928 4141410351 incidental alarms
142146 14 16 501 1648228049 1117802024 0.948689699 incidental alarms
14:21.56 143 21 20 246069932 2130955458 1570138693 incidental alarms
14:22:07 28 21 9 4.282043934 2.245159864 2123203278 incidental alarms
14:2217 27 29 26 2.802129269 1.345947981 1.243124127 incidental alarms
14:22:27 27 29 28 377788353 1.30975461 0.80465734 incidental alarms
14:22:37 515 575 540 10.93678284 4.823992252 4630722523 incidental alarms
14:22:47 151 150 53 2811200523 1150099087 11.04461765 incidental alarms
14:22.57 28 27 30 3.810489178 1321841955 1225100756 incidental conversation
14:23:07 28 21 25 3588833332 3297245979 1623665452 conversation alarms
14:2317 28 5 31 4337031364 1542915463 1365833402 conversation conversation
14:23:27 28 10 25 3.826195002 1292457223 1056930423 conversation conversation
14:23:37 27 139 39 6.210716724 4.731399536 3.01632905 conversation alarms
14:23:47 54 163 161 15.39936161 12.98440456 10.37187481 conversation alarms
14.23.57 27 39 56 4574797153 1054690123 0.826096416 conversation alarms
14:24.07 28 30 7 1046790719 1044104934 1.027809262 conversation alarms
14:2417 29 26 27 3560585737 2.895953417 2722746849 conversation alarms
14:24:27 42 145 34 7.475886822 6122803211 5115092278 conversation alarms
14.24:37 27 49 48 5124500275 4331405163 4.283764362 conversation alarms
14:24:47 551 554 527 5142971992 4.753363132 4356653214 conversation alarms
14:24.57 52 51 24 7.251577377 6.546813011 2458556652 conversation alarms
14:25.07 55 27 14 3130869627 2569172144 1187230706 conversation alarms
14:2517 141 151 28 6.358185768 5.438684464 3437332392 conversation alarms
14:25:27 27 145 147 6.514137268 342183423 3.269988537 conversation alarms
14:25:37 12 9 131 333723855 3.078137398 2723371983 conversation conversation
14:25:47 17 15 124 14.22468281 1214705563 9.012540817 conversation alarms
14:25:57 156 151 73 437443161 415144825 3.061911821 conversation alarms
14:26:.07 27 12 9 2698652506 1.761046767 0.991763651 machinery conversation
14:2617 143 147 149 2456121922 2376675844 2282536983 machinery alarms
14:26:27 152 151 150 5.746739388 4.245556831 2.853684425 machinery alarms
14:26:37 28 21 34 4.751237392 0.969172716 0.962122858 machinery conversation
14:26:47 136 133 138 5149169922 4.903017044 4.793756485 machinery alarms
14:26:57 28 23 19 5.076906681 2424602509 1.735145688 machinery alarms
14:27.07 25 51 28 1.921126485 1.898246646 1.811532497 machinery alarms
14:2717 28 27 21 4.865671635 3.02214098 1460920215 machinery alarms  neutral
14:27:27 27 151 149 5.026008129 3.743047714 2436625957 machinery alarms
14:27:37 27 128 151 5550057888 2681246758 1777306557 machinery alarms
14:27:47 134 138 136 7474253178 6.976080418 5371792316 machinery alarms
14:27:57 28 21 15 4.47353363 1.330658317 0.850514829 machinery alarms
14:28:08 27 26 55 2151736975 1.644249439 149890089 machinery alarms
14:2818 28 120 13 3.414346457 1948920846 0.725260794 machinery alarms
14:28:28 19 150 21 1.608497143 1490173936 0.926643193 machinery alarms
14:28:38 27 138 140 3.939167976 1987244129 1635384798 machinery alarms
14:28:48 27 il 28 3.367008448 1446322799 1.245889306 machinery conversation
14:2858 27 13 15 218998456 0.940152109 0.77273941 machinery incidental
14:29:08 501 53 549 9.223461151 8.79083252 8.472768784 alarms alarms
14:2918 489 28 493 4.883031368 4.495944977 2.865291834 alarms alarms  neutral
14:29:28 189 27 185 9122590065 3.791307449 2567850351 alarms alarms  displeased
14:29:38 142 512 229 16.28835106 15.96070004 124248333 alarms alarms
14:29:48 323 91 321 31.82233238 11.99202633 157143116 alarms alarms  tense
14:29:58 91 322 324 18.06955338 9.634752274 9.087903023 alarms alarms
14:30.08 93 95 27 17.91080284 4426354408 3258761644 alarms alarms  tense
14:3018 27 20 29 6169540405 1.720032692 1588703871 alarms conversation frustrated
14:30:28 56 82 24 5.73029089 1.951060176 1.811835051 alarms alarms
14:30:38 28 27 9 4102149487 3575804234 2356558561 alarms alarms
143048 27 28 12 4723105431 2164969921 1434097767 alarms alarms  neutral
14:30:58 17 10 54 1297272444 1.237224579 1.066417575 alarms incidental
14:31.08 37 8 10 3180339813 2.068088055 1736163735 alarms conversation
14:3118 43 46 47 18.67030144 15.32499886 1150626659 alarms alarms  annoyed
14:31:128 28 148 13 3.252566814 161956501 1449410439 alarms alarms  tense
14:31:38 9 19 5 2.238597631 1305418134 1151694894 alarms incidental  frustrated
14:31:48 27 29 31 5.278033733 1612689018 1419395566 alarms conversation
14:31:58 13 22 87 1560978413 1514557958 1456640124 alarms alarms  neutral
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User test data: Jooyoung

14:20:06 67 27 19 7540002346 6.797169685 4.774970055 incidental alarms
14:2006 28 9 27 3.746375561 1423963189 1.030683041 incidental conversation
14:20:26 N 18 27 2572280407 2555030346 1985975385 incidental alarms
14:20:36 27 12 149 3.094005346 133594954 1163872957 incidental conversation
14:20:46 27 28 1 6.982021809 1.277415037 1.232492089 incidental alarms
14:20:56 145 25 23 1474550605 1.313052893 1151423693 incidental alarms
14:21.06 14 43 1 0.910595953 0.760030389 0.698426902 incidental alarms

142106 27 26 24 5.603274345 2.860610723 1747789741 incidental conversation
1421226 28 53 50 5.087116718 3.275455952 2189687729 incidental alarms
142136 44 46 41 7.94879961 4.669539928 4141410351 incidental alarms
142146 14 16 501 1648228049 1117802024 0.948689699 incidental alarms
14:21.56 143 21 20 246069932 2130955458 1570138693 incidental alarms
14:22:07 28 21 9 4.282043934 2.245159864 2123203278 incidental alarms
14:2217 27 29 26 2.802129269 1.345947981 1.243124127 incidental alarms
14:22:27 27 29 28 377788353 1.30975461 0.80465734 incidental alarms
14:22:37 515 575 540 10.93678284 4.823992252 4630722523 incidental alarms
14:22:47 151 150 53 2811200523 1150099087 11.04461765 incidental alarms
14:22.57 28 27 30 3.810489178 1321841955 1225100756 incidental conversation
14:23:07 28 21 25 3588833332 3297245979 1623665452 conversation alarms
14:2317 28 5 31 4337031364 1542915463 1365833402 conversation conversation
14:23:27 28 10 25 3.826195002 1292457223 1056930423 conversation conversation
14:23:37 27 139 39 6.210716724 4.731399536 3.01632905 conversation alarms
14:23:47 54 163 161 15.39936161 12.98440456 10.37187481 conversation alarms
14.23.57 27 39 56 4574797153 1054690123 0.826096416 conversation alarms
14:24.07 28 30 7 1046790719 1044104934 1.027809262 conversation alarms
14:2417 29 26 27 3560585737 2.895953417 2722746849 conversation alarms
14:24:27 42 145 34 7.475886822 6122803211 5115092278 conversation alarms
14.24:37 27 49 48 5124500275 4331405163 4.283764362 conversation alarms
14:24:47 551 554 527 5142971992 4.753363132 4356653214 conversation alarms
14:24.57 52 51 24 7.251577377 6.546813011 2458556652 conversation alarms
14:25.07 55 27 14 3130869627 2569172144 1187230706 conversation alarms
14:2517 141 151 28 6.358185768 5.438684464 3437332392 conversation alarms
14:25:27 27 145 147 6.514137268 342183423 3.269988537 conversation alarms
14:25:37 12 9 131 333723855 3.078137398 2723371983 conversation conversation
14:25:47 17 15 124 14.22468281 1214705563 9.012540817 conversation alarms
14:25:57 156 151 73 437443161 415144825 3.061911821 conversation alarms
14:26:.07 27 12 9 2698652506 1.761046767 0.991763651 machinery conversation
14:2617 143 147 149 2456121922 2376675844 2282536983 machinery alarms
14:26:27 152 151 150 5.746739388 4.245556831 2.853684425 machinery alarms
14:26:37 28 21 34 4.751237392 0.969172716 0.962122858 machinery conversation
14:26:47 136 133 138 5149169922 4.903017044 4.793756485 machinery alarms
14:26:57 28 23 19 5.076906681 2424602509 1.735145688 machinery alarms
14:27.07 25 51 28 1.921126485 1.898246646 1.811532497 machinery alarms
14:2717 28 27 21 4.865671635 3.02214098 1460920215 machinery alarms  neutral
14:27:27 27 151 149 5.026008129 3.743047714 2436625957 machinery alarms
14:27:37 27 128 151 5550057888 2681246758 1777306557 machinery alarms
14:27:47 134 138 136 7474253178 6.976080418 5371792316 machinery alarms
14:27:57 28 21 15 4.47353363 1.330658317 0.850514829 machinery alarms
14:28:08 27 26 55 2151736975 1.644249439 149890089 machinery alarms
14:2818 28 120 13 3.414346457 1948920846 0.725260794 machinery alarms
14:28:28 19 150 21 1.608497143 1490173936 0.926643193 machinery alarms
14:28:38 27 138 140 3.939167976 1987244129 1635384798 machinery alarms
14:28:48 27 il 28 3.367008448 1446322799 1.245889306 machinery conversation
14:2858 27 13 15 218998456 0.940152109 0.77273941 machinery incidental
14:29:08 501 53 549 9.223461151 8.79083252 8.472768784 alarms alarms
14:2918 489 28 493 4.883031368 4.495944977 2.865291834 alarms alarms  neutral
14:29:28 189 27 185 9122590065 3.791307449 2567850351 alarms alarms  displeased
14:29:38 142 512 229 16.28835106 15.96070004 124248333 alarms alarms
14:29:48 323 91 321 31.82233238 11.99202633 157143116 alarms alarms  tense
14:29:58 91 322 324 18.06955338 9.634752274 9.087903023 alarms alarms
14:30.08 93 95 27 17.91080284 4426354408 3258761644 alarms alarms  tense
14:3018 27 20 29 6169540405 1.720032692 1588703871 alarms conversation frustrated
14:30:28 56 82 24 5.73029089 1.951060176 1.811835051 alarms alarms
14:30:38 28 27 9 4102149487 3575804234 2356558561 alarms alarms
143048 27 28 12 4723105431 2164969921 1434097767 alarms alarms  neutral
14:30:58 17 10 54 1297272444 1.237224579 1.066417575 alarms incidental
14:31.08 37 8 10 3180339813 2.068088055 1736163735 alarms conversation
14:3118 43 46 47 18.67030144 15.32499886 1150626659 alarms alarms  annoyed
14:31:128 28 148 13 3.252566814 161956501 1449410439 alarms alarms  tense
14:31:38 9 19 5 2.238597631 1305418134 1151694894 alarms incidental  frustrated
14:31:48 27 29 31 5.278033733 1612689018 1419395566 alarms conversation
14:31:58 13 22 87 1560978413 1514557958 1456640124 alarms alarms  neutral
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User test data: Jiwon

15:34:25 27 28 29 4.649060249 35375247 1.218516946 incidental alarms
15:34:35 25 19 7 2.3171525 1434974551 11033988 incidental alarms
15:34:45 28 54 52 9.03886795 3.467441797 2.6831007 incidental alarms
15:34:55 28 25 13 2932265043 1768224478 1.088409185 incidental alarms
15:35:05 57 47 25 3322274208 1996452928 1842850566 incidental alarms
15:3515 27 56 60 5.955713749 3307775259 1475275397 incidental alarms
15:35:25 27 26 29 3.998114586 1858543515 1144407749 incidental conversation
15:35:35 48 57 59 3.004626751 2.824011803 2.805366755 incidental alarms
15:35:45 28 13 32 8.383062363 1956995487 1780521393 incidental conversation
15:35:55 28 27 54 5.997546673 2373152494 1949213386 incidental conversation
15:36:05 56 22 550 5.444364548 2.541M3615 1.9556471M incidental alarms
15:3615 27 544 29 6.433924675 3.270435095 1539159417 incidental alarms
15:36:25 58 50 26 6.076436043 5.921990871 5.845228195 incidental alarms
15:36:35 9 135 18 1.000345826 0.955043793 0.919612169 incidental alarms
15:36:45 25 1 17 3.071307898 2411989927 1.38168931 incidental incidental
15:36:55 27 248 191 5.247439861 3736461878 3.528650045 incidental alarms
15:37.05 55 28 537 8.267560959 4657581329 3.78694129 incidental alarms
15:3715 27 12 29 5.759988785 1704980254 1.097588181 incidental conversation
15:37:25 28 27 30 515778446 1901258707 100969243 conversation conversation
15:37:35 43 45 42 2757291222 13.56744957 117013359 conversation alarms  neutral
15:37:45 28 47 128 10.11931705 9106186867 7.741375923 conversation alarms
15:37.55 28 286 445 4585098267 3.60614419 3481886625 conversation alarms
15:38:06 28 32 16 6.063032627 2.08506918 2.057082653 conversation alarms
15:3816 57 56 506 10.86387348 5.238829136 5.091310024 conversation alarms
15:38:26 38 43 13 7.207251549 2.237887859 1883550525 conversation alarms
15:38:36 28 17 55 3.028325558 2.236908197 1.73830092 conversation alarms
15:38:46 60 142 55 13.47841549 6184933662 3.770647764 conversation alarms
15:38:56 496 83 51 7.904444695 6382527828 4774605274 conversation alarms
15:39:.06 44 43 28 17.81204224 10.48321533 9190882683 conversation alarms
15:39:16 28 474 56 6.711685658 3.99195528 3.600019693 conversation alarms
15:39:26 25 141 9 125385654 1188026309 1124331951 conversation alarms
15:39:36 528 552 51 17.94819069 1711728096 16.60152245 conversation alarms
15:39:46 119 122 n7 16.9025116 10.84471416 5.798255444 conversation alarms
15:39:56 27 56 26 214571571 1904428005 1383525729 conversation alarms
15:40:.06 130 51 160 312309742 279638505 2541218758 conversation alarms
15:4016 25 23 10 1849452376 1601099133 1479453564 conversation incidental
15:40:26 25 13 16 1.686682463 1497665644 1.385080218 machinery incidentalneutral
15:40:36 122 127 130 4.781165123 4170338154 3406019211 machinery alarms
15:40:46 27 133 10 5337959766 3382359982 2.214487076 machinery alarms
15:40:56 28 30 13 4319637775 1.067523003 0.751780272 machinery alarms
15:41:.06 28 14 19 4.624732018 1.944813967 1.380652785 machinery incidental
15:4116 27 57 165 7.22336483 2407237768 2.385436535 machinery alarms
15:41:26 53 63 56 31.24959946 18.62298012 17.62074089 machinery alarms
15:4136 129 27 il 8.761685371 6.636906624 3185451984 machinery alarms
15:41:46 28 30 20 20.37532616 4585150242 2501611233 machinery alarms
15:41.56 28 169 12 2.873136282 2111442804 2.06038332 machinery alarms
15:42:06 13 21 15 2.72927022 2121870279 1.985887527 machinery alarms
15:4216 130 487 484 5.87142992 4.82656765 4.530397892 machinery alarms
15:42:26 26 18 120 159770298 1450454116 1.211845756 machinery alarms
15:42:36 27 124 28 6.60850811 1.716716766 1.634809613 machinery alarms
15:42:46 27 28 29 5.448685169 3.718815327 1521103024 machinery conversation
15:42:56 28 27 498 6.086047649 1.938821077 1.772669911 machinery alarms
15:43:06 28 493 482 5.296457767 5.084425926 4.822442532 machinery alarms
15:4316 27 28 487 5.019150734 3.654251337 2.316306591 machinery alarms
15:43:26 27 12 55 6.546087265 1410562396 1064283252 alarms conversation
15:43:36 28 27 14 6.258899212 1.610511065 1367621899 alarms alarms
15:43:46 1 51 15 2104042053 1.791398883 1774894357 alarms alarms  neutral
15:43:56 232 325 229 8.907125473 8.043885231 6.641419411 alarms alarms
15:44:06 231 94 91 18.65148354 9.791207314 9.710584641 alarms alarms
15:4416 94 325 326 2442816734 23.08727264 10.76447296 alarms alarms
15:44:26 92 91 90 21.23665619 14.96143913 7.315200329 alarms alarms
15:44:36 27 1 22 5549755573 1556075692 119172585 alarms conversation
15:44:47 28 27 1 4.871792316 4.405148506 1601672292 alarms alarms
15:44:57 27 28 8 4.279597759 3.785203218 1.028474808 alarms alarms
15:45.07 28 9 25 4.821256161 1543714523 1338441849 alarms conversation
15:4517 8 10 143 2.656351328 2121887922 1456040859 alarms conversation
15:45:27 28 9 10 5.880917072 1795799613 1231263876 alarms conversation
15:45:37 45 41 43 30.01897812 9.818226814 8.804474831 alarms alarms
15:45:47 27 53 524 6.979133606 4.921055794 3.606314898 alarms alarms
15:45:57 27 28 29 5.821588039 1737487912 1147939801 alarms conversation
15:46.07 28 27 490 4448826313 3.800175905 1440690994 alarms alarms
15:46:17 27 28 34 6.827897072 3.88398838 106381762 alarms conversation

210 Critical Alarm Lab | Master Graduation | Yoon Lee






