












n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

Sample 1 - Spectroscopy data sheet

98 -1 2 2.1 -1.12 2.9 0.340
99 0 2 2.5 -1.45 2.9 0.344

100 0 2 1.9 -1.46 2.9 0.347
101 0 3 2.8 1.49 2.9 0.351
102 0 1 1.0 -1.52 2.8 0.354
103 0 2 2.4 1.48 2.8 0.358
104 0 1 0.6 -1.45 2.8 0.361
105 0 1 1.1 -1.46 2.7 0.365
106 0 1 1.1 1.43 2.7 0.368
107 -1 1 1.0 -0.86 2.7 0.372
108 -1 2 2.0 -1.27 2.7 0.375
109 0 1 0.8 -1.41 2.6 0.378
110 -1 1 1.6 -0.82 2.6 0.382
111 0 1 0.8 -1.34 2.6 0.385
112 -1 0 0.9 -0.36 2.6 0.389
113 -1 0 1.2 -0.03 2.5 0.392
114 -1 2 2.3 -0.96 2.5 0.396
115 -1 2 2.0 -1.32 2.5 0.399
116 -2 2 2.8 -0.98 2.5 0.403
117 -1 3 3.0 -1.16 2.5 0.406
118 1 3 2.9 1.20 2.4 0.410
119 0 3 3.4 1.47 2.4 0.413
120 4 3 5.0 0.55 2.4 0.417
121 4 -3 5.3 -0.65 2.4 0.420
122 2 -6 6.7 -1.28 2.4 0.424
123 -5 -5 7.4 0.79 2.3 0.427
124 -17 -4 17.4 0.25 2.3 0.431
125 -15 14 20.6 -0.77 2.3 0.434
126 11 12 16.9 0.83 2.3 0.438
127 -20 4 20.3 -0.18 2.3 0.441
128 -4 -4 6.0 0.75 2.3 0.444
129 -2 1 1.7 -0.34 2.2 0.448
130 0 0 0.3 -0.32 2.2 0.451
131 -1 2 1.7 -1.26 2.2 0.455
132 -1 2 2.1 -1.01 2.2 0.458
133 -1 2 1.7 -1.10 2.2 0.462
134 -1 1 1.6 -1.13 2.1 0.465
135 -1 1 1.5 -1.12 2.1 0.469
136 -1 1 1.5 -1.09 2.1 0.472
137 -1 1 1.5 -1.11 2.1 0.476
138 -1 1 1.6 -1.11 2.1 0.479
139 -1 1 1.6 -1.13 2.1 0.483
140 -1 1 1.5 -1.12 2.1 0.486
141 -1 1 1.6 -1.11 2.0 0.490
142 -1 1 1.5 -1.12 2.0 0.493
143 -1 1 1.5 -1.10 2.0 0.497
144 -1 1 1.6 -1.11 2.0 0.500
145 -1 1 1.5 -1.11 2.0 0.503
146 -1 1 1.6 -1.11 2.0 0.507



Sample 1a - Raw Data
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Sample 1a - Afer Step 1 processing
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Sample 1a - After Step 2 Processing
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Sample 1a - Spectroscopy
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n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

0 0 0 0.0 0.00
1 -23 -9 25.0 0.39 192.0 0.005
2 -14 1 13.8 -0.09 96.0 0.010
3 12 41 43.0 1.28 64.0 0.016
4 -4 3 5.2 -0.73 48.0 0.021
5 -1 5 5.2 -1.28 38.4 0.026
6 -580 -2697 2759.0 1.36 32.0 0.031
7 -3 4 4.7 -0.90 27.4 0.036
8 -1 5 5.2 -1.36 24.0 0.042
9 -3 6 6.4 -1.04 21.3 0.047

10 -3 1 3.0 -0.30 19.2 0.052
11 1 2 1.9 1.19 17.5 0.057
12 -1 2 2.1 -0.82 16.0 0.063
13 -1 1 1.9 -0.82 14.8 0.068
14 1 2 2.3 1.27 13.7 0.073
15 1 -1 1.5 -0.46 12.8 0.078
16 2 3 3.2 1.01 12.0 0.083
17 0 1 1.0 1.08 11.3 0.089
18 0 2 2.2 1.54 10.7 0.094
19 1 3 2.7 1.31 10.1 0.099
20 -1 2 2.1 -1.12 9.6 0.104
21 -1 5 4.7 -1.33 9.1 0.109
22 1 1 1.1 1.08 8.7 0.115
23 1 1 1.3 0.79 8.3 0.120
24 -1 0 0.8 -0.31 8.0 0.125
25 0 1 1.1 -1.46 7.7 0.130
26 -1 2 2.1 -1.25 7.4 0.135
27 2 -2 2.3 -0.74 7.1 0.141
28 -1 1 2.0 -0.79 6.9 0.146
29 -1 0 0.8 -0.23 6.6 0.151
30 0 1 0.8 -1.24 6.4 0.156
31 0 2 2.0 1.51 6.2 0.161
32 1 2 1.7 1.27 6.0 0.167
33 -2 3 3.6 -1.06 5.8 0.172
34 -1 0 0.7 0.35 5.6 0.177
35 0 0 0.5 1.23 5.5 0.182
36 0 1 1.1 1.38 5.3 0.188
37 1 0 1.1 -0.03 5.2 0.193
38 -1 0 0.6 0.07 5.1 0.198
39 0 0 0.4 1.18 4.9 0.203
40 -1 1 1.7 -0.64 4.8 0.208
41 0 0 0.3 0.89 4.7 0.214
42 0 2 1.8 -1.36 4.6 0.219
43 1 0 0.8 0.65 4.5 0.224
44 0 1 1.1 1.19 4.4 0.229
45 0 2 1.9 -1.40 4.3 0.234
46 1 1 1.3 1.01 4.2 0.240
47 1 1 0.9 0.74 4.1 0.245
48 0 1 1.3 1.55 4.0 0.250

Sample 1a - Spectroscopy data sheet
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n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

Sample 1a - Spectroscopy data sheet

49 0 1 1.5 -1.31 3.9 0.255
50 0 1 0.8 1.37 3.8 0.260
51 1 0 0.8 -0.22 3.8 0.266
52 1 1 1.5 0.79 3.7 0.271
53 1 1 1.0 0.97 3.6 0.276
54 1 1 1.4 0.86 3.6 0.281
55 0 1 1.4 -1.28 3.5 0.286
56 0 0 0.4 0.30 3.4 0.292
57 -1 2 2.1 -0.97 3.4 0.297
58 0 1 1.1 1.30 3.3 0.302
59 0 1 1.4 -1.37 3.3 0.307
60 0 1 1.4 -1.47 3.2 0.313
61 0 1 0.8 -1.54 3.1 0.318
62 0 0 0.3 1.37 3.1 0.323
63 1 1 1.2 0.52 3.0 0.328
64 0 1 0.9 -1.57 3.0 0.333
65 0 2 1.7 -1.40 3.0 0.339
66 0 2 1.5 1.45 2.9 0.344
67 1 1 1.4 0.94 2.9 0.349
68 0 0 0.5 -0.03 2.8 0.354
69 -1 1 1.9 -0.72 2.8 0.359
70 0 1 1.2 -1.38 2.7 0.365
71 0 2 1.8 -1.36 2.7 0.370
72 0 2 2.3 -1.45 2.7 0.375
73 0 2 2.1 1.52 2.6 0.380
74 0 1 1.2 1.36 2.6 0.385
75 0 1 1.0 -1.34 2.6 0.391
76 0 2 2.2 1.36 2.5 0.396
77 0 3 3.1 1.45 2.5 0.401
78 0 2 2.4 -1.40 2.5 0.406
79 1 4 4.3 1.38 2.4 0.411
80 1 4 4.2 1.26 2.4 0.417
81 2 3 3.7 1.02 2.4 0.422
82 2 9 9.4 1.39 2.3 0.427
83 3 6 6.8 1.05 2.3 0.432
84 14 8 16.1 0.49 2.3 0.438
85 -15 -17 22.7 0.82 2.3 0.443
86 -1 -7 6.7 1.40 2.2 0.448
87 1 -4 4.1 -1.29 2.2 0.453
88 0 -2 2.3 1.40 2.2 0.458
89 0 -2 2.1 1.50 2.2 0.464
90 0 -2 1.7 1.54 2.1 0.469
91 0 -1 1.4 1.54 2.1 0.474
92 0 -1 1.2 1.55 2.1 0.479
93 0 -1 1.0 1.48 2.1 0.484
94 0 -1 0.8 1.53 2.0 0.490
95 0 -1 0.7 1.57 2.0 0.495
96 0 -1 0.7 1.57 2.0 0.500
97 0 -1 0.6 -1.55 2.0 0.505
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n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

Sample 1a - Spectroscopy data sheet

98 0 -1 0.6 -1.50 2.0 0.510
99 0 -1 0.6 1.45 1.9 0.516

100 0 -1 0.5 1.46 1.9 0.521
101 0 0 0.3 -1.50 1.9 0.526
102 0 0 0.4 -1.37 1.9 0.531
103 0 0 0.3 1.29 1.9 0.536
104 0 0 0.3 -1.43 1.8 0.542
105 0 0 0.3 -0.78 1.8 0.547
106 0 0 0.3 0.98 1.8 0.552
107 0 0 0.4 1.05 1.8 0.557
108 0 0 0.4 -1.09 1.8 0.563
109 0 0 0.4 1.17 1.8 0.568
110 0 0 0.1 1.15 1.7 0.573
111 0 0 0.4 0.63 1.7 0.578
112 0 0 0.2 1.40 1.7 0.583
113 0 0 0.1 -0.16 1.7 0.589
114 0 0 0.2 1.40 1.7 0.594
115 0 0 0.2 0.05 1.7 0.599
116 0 0 0.1 0.94 1.7 0.604
117 1 0 0.6 0.06 1.6 0.609
118 0 0 0.3 -1.14 1.6 0.615
119 0 0 0.2 0.58 1.6 0.620
120 0 0 0.0 -0.18 1.6 0.625
121 0 0 0.2 -0.39 1.6 0.630
122 0 0 0.1 -1.51 1.6 0.635
123 0 0 0.6 0.84 1.6 0.641
124 0 0 0.1 0.97 1.5 0.646
125 0 0 0.3 -0.13 1.5 0.651
126 0 0 0.2 -0.50 1.5 0.656
127 0 0 0.1 -1.32 1.5 0.661
128 0 0 0.2 0.22 1.5 0.667
129 0 0 0.3 0.56 1.5 0.672
130 0 0 0.3 -1.42 1.5 0.677
131 0 0 0.1 -1.31 1.5 0.682
132 0 0 0.3 -0.14 1.5 0.688
133 0 0 0.2 1.37 1.4 0.693
134 0 0 0.6 0.97 1.4 0.698
135 -1 0 0.7 -0.10 1.4 0.703
136 -1 0 1.0 -0.46 1.4 0.708
137 1 -1 1.7 -1.12 1.4 0.714
138 -1 0 0.8 0.59 1.4 0.719
139 0 0 0.6 0.66 1.4 0.724
140 0 0 0.2 -0.98 1.4 0.729
141 0 0 0.5 0.87 1.4 0.734
142 0 0 0.3 1.29 1.4 0.740
143 0 0 0.1 -0.44 1.3 0.745
144 0 0 0.0 0.05 1.3 0.750
145 0 0 0.2 0.72 1.3 0.755
146 0 0 0.1 0.56 1.3 0.760
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Sample 2 - Raw Data
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Sample 2 - Afer Step 1 processing
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Sample 2 - After Step 2 Processing
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Sample 2 - Spectroscopy
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n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

0 0 0 0.0 0.00
1 39 -34 52.0 -0.71 128.0 0.008
2 69 117 136.0 1.04 64.0 0.016
3 13 -5 14.0 -0.34 42.7 0.023
4 -3029 -12006 12382.0 1.32 32.0 0.031
5 -4 8 9.0 -1.13 25.6 0.039
6 1 8 8.0 1.45 21.3 0.047
7 -4 2 4.0 -0.48 18.3 0.055
8 -3 2 3.0 -0.59 16.0 0.063
9 0 2 2.0 -1.37 14.2 0.070

10 -5 -10 11.0 1.15 12.8 0.078
11 -1 -1 1.0 1.00 11.6 0.086
12 -1 -2 3.0 1.12 10.7 0.094
13 -1 -3 3.0 1.30 9.8 0.102
14 -2 10 10.0 -1.36 9.1 0.109
15 -2 3 3.0 -0.96 8.5 0.117
16 -2 -1 2.0 0.29 8.0 0.125
17 -6 0 6.0 0.03 7.5 0.133
18 -5 -7 9.0 0.96 7.1 0.141
19 -3 0 3.0 -0.16 6.7 0.148
20 -4 2 5.0 -0.37 6.4 0.156
21 -2 3 4.0 -1.06 6.1 0.164
22 0 8 8.0 -1.54 5.8 0.172
23 -5 1 5.0 -0.18 5.6 0.180
24 -6 1 6.0 -0.24 5.3 0.188
25 -1 0 1.0 0.03 5.1 0.195
26 -3 -7 8.0 1.15 4.9 0.203
27 -3 2 4.0 -0.59 4.7 0.211
28 -5 -3 5.0 0.53 4.6 0.219
29 -4 0 4.0 0.07 4.4 0.227
30 -1 8 8.0 -1.38 4.3 0.234
31 -4 2 4.0 -0.54 4.1 0.242
32 -4 0 4.0 0.00 4.0 0.250
33 -3 2 3.0 -0.57 3.9 0.258
34 -7 -6 9.0 0.68 3.8 0.266
35 -1 0 1.0 -0.20 3.7 0.273
36 -5 0 5.0 -0.01 3.6 0.281
37 -2 3 4.0 -0.85 3.5 0.289
38 -4 10 10.0 -1.17 3.4 0.297
39 -1 1 1.0 -0.71 3.3 0.305
40 -4 3 5.0 -0.66 3.2 0.313
41 -5 4 6.0 -0.76 3.1 0.320
42 -2 -4 5.0 1.16 3.0 0.328
43 0 0 1.0 0.75 3.0 0.336
44 -4 -2 4.0 0.57 2.9 0.344
45 1 0 1.0 0.21 2.8 0.352
46 -2 5 5.0 -1.25 2.8 0.359
47 0 -3 3.0 -1.53 2.7 0.367
48 -4 1 4.0 -0.16 2.7 0.375

Sample 2 - Spectroscopy data sheet
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n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

Sample 2 - Spectroscopy data sheet

49 -3 -3 4.0 0.73 2.6 0.383
50 -4 -10 11.0 1.21 2.6 0.391
51 0 1 1.0 -1.55 2.5 0.398
52 -4 1 4.0 -0.27 2.5 0.406
53 -4 0 4.0 0.09 2.4 0.414
54 0 5 5.0 1.51 2.4 0.422
55 -2 1 3.0 -0.47 2.3 0.430
56 0 -1 1.0 1.51 2.3 0.438
57 -2 0 2.0 -0.04 2.2 0.445
58 -4 -8 8.0 1.14 2.2 0.453
59 -4 0 4.0 -0.03 2.2 0.461
60 -2 2 3.0 -0.68 2.1 0.469
61 -4 -2 4.0 0.45 2.1 0.477
62 -1 7 7.0 -1.37 2.1 0.484
63 -4 2 4.0 -0.57 2.0 0.492
64 -7 4 8.0 -0.49 2.0 0.500
65 -3 -2 4.0 0.61 2.0 0.508
66 -7 -5 9.0 0.57 1.9 0.516
67 -3 1 3.0 -0.49 1.9 0.523
68 -4 -4 6.0 0.80 1.9 0.531
69 -2 1 2.0 -0.23 1.9 0.539
70 -4 8 9.0 -1.13 1.8 0.547
71 -4 -3 4.0 0.61 1.8 0.555
72 -4 -5 6.0 0.80 1.8 0.563
73 -6 -1 6.0 0.16 1.8 0.570
74 -8 -5 10.0 0.59 1.7 0.578
75 -6 -1 6.0 0.19 1.7 0.586
76 -3 -1 3.0 0.44 1.7 0.594
77 -4 -2 5.0 0.44 1.7 0.602
78 0 0 0.0 0.12 1.6 0.609
79 -5 0 5.0 -0.05 1.6 0.617
80 -4 -3 5.0 0.69 1.6 0.625
81 -7 -1 7.0 0.19 1.6 0.633
82 -9 -7 11.0 0.65 1.6 0.641
83 -5 -1 5.0 0.26 1.5 0.648
84 -7 4 8.0 -0.46 1.5 0.656
85 -7 -4 8.0 0.57 1.5 0.664
86 -10 -7 12.0 0.60 1.5 0.672
87 -23 -14 27.0 0.54 1.5 0.680
88 -24 -10 26.0 0.39 1.5 0.688
89 -31 -15 34.0 0.47 1.4 0.695
90 -56 -3 56.0 0.05 1.4 0.703
91 -43 35 55.0 -0.68 1.4 0.711
92 -39 64 75.0 -1.02 1.4 0.719
93 -16 113 114.0 -1.43 1.4 0.727
94 110 128 169.0 0.86 1.4 0.734
95 88 -62 107.0 -0.61 1.3 0.742
96 -41 67 79.0 -1.02 1.3 0.750
97 -34 -13 37.0 0.37 1.3 0.758
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n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

Sample 2 - Spectroscopy data sheet

98 -15 14 21.0 -0.74 1.3 0.766
99 10 2 10.0 0.19 1.3 0.773

100 5 -1 5.0 -0.24 1.3 0.781
101 -1 5 5.0 -1.33 1.3 0.789
102 10 8 12.0 0.68 1.3 0.797
103 5 -5 7.0 -0.87 1.2 0.805
104 4 3 5.0 0.60 1.2 0.813
105 2 0 2.0 0.11 1.2 0.820
106 0 1 1.0 -0.87 1.2 0.828
107 2 5 5.0 1.20 1.2 0.836
108 1 6 6.0 1.34 1.2 0.844
109 0 2 2.0 1.35 1.2 0.852
110 5 5 7.0 0.85 1.2 0.859
111 2 3 3.0 0.87 1.2 0.867
112 1 -1 2.0 -0.59 1.1 0.875
113 2 -1 2.0 -0.32 1.1 0.883
114 -1 -5 5.0 1.39 1.1 0.891
115 3 0 3.0 0.16 1.1 0.898
116 0 1 1.0 0.90 1.1 0.906
117 1 1 1.0 1.03 1.1 0.914
118 3 5 6.0 1.06 1.1 0.922
119 -1 2 3.0 -1.20 1.1 0.930
120 0 0 0.0 -1.09 1.1 0.938
121 2 3 3.0 0.98 1.1 0.945
122 0 -1 1.0 1.04 1.0 0.953
123 -2 3 4.0 -1.14 1.0 0.961
124 1 -2 2.0 -1.16 1.0 0.969
125 3 3 4.0 0.73 1.0 0.977
126 6 5 8.0 0.74 1.0 0.984
127 0 0 0.0 -0.60 1.0 0.992
128 1 2 2.0 1.01 1.0 1.000
129 1 0 1.0 0.72 1.0 1.008
130 -4 -4 6.0 0.78 1.0 1.016
131 1 0 1.0 -0.52 1.0 1.023
132 0 1 1.0 1.26 1.0 1.031
133 0 0 0.0 -0.40 1.0 1.039
134 3 3 5.0 0.78 1.0 1.047
135 -1 0 1.0 0.45 0.9 1.055
136 0 0 0.0 -1.39 0.9 1.063
137 0 -1 1.0 1.22 0.9 1.070
138 -4 -5 6.0 0.92 0.9 1.078
139 -1 -1 1.0 1.00 0.9 1.086
140 -1 1 1.0 -0.71 0.9 1.094
141 -3 0 3.0 0.16 0.9 1.102
142 2 4 4.0 1.03 0.9 1.109
143 0 0 0.0 0.22 0.9 1.117
144 0 2 2.0 -1.37 0.9 1.125
145 -2 1 2.0 -0.34 0.9 1.133
146 -2 -2 3.0 0.83 0.9 1.141
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Sample 3 - Raw Data
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Sample 3 - Afer Step 1 processing
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Sample 3 - After Step 2 Processing
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Sample 3 - Spectroscopy
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n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

0 0 0 0.0 0.00
1 -9 1 8.8 -0.14 288.0 0.003
2 -2 -1 2.3 0.64 144.0 0.007
3 0 -2 1.8 -1.41 96.0 0.010
4 1 -1 1.5 -0.44 72.0 0.014
5 -2 0 1.7 -0.07 57.6 0.017
6 -1 0 1.0 -0.33 48.0 0.021
7 0 0 0.1 0.71 41.1 0.024
8 0 0 0.4 1.03 36.0 0.028
9 8 -93 93.8 -1.48 32.0 0.031

10 0 0 0.3 -0.08 28.8 0.035
11 0 0 0.4 -1.11 26.2 0.038
12 0 0 0.5 -1.27 24.0 0.042
13 0 0 0.3 -1.54 22.2 0.045
14 0 0 0.3 1.17 20.6 0.049
15 0 0 0.3 1.50 19.2 0.052
16 0 0 0.4 0.55 18.0 0.056
17 0 0 0.1 0.48 16.9 0.059
18 0 0 0.2 0.42 16.0 0.063
19 0 0 0.1 -1.38 15.2 0.066
20 0 0 0.2 -0.31 14.4 0.069
21 0 0 0.4 1.50 13.7 0.073
22 0 0 0.2 -1.47 13.1 0.076
23 0 0 0.3 0.71 12.5 0.080
24 0 0 0.2 0.30 12.0 0.083
25 0 0 0.1 0.37 11.5 0.087
26 0 0 0.3 0.46 11.1 0.090
27 0 0 0.1 -1.46 10.7 0.094
28 0 0 0.2 -0.38 10.3 0.097
29 0 0 0.1 -0.07 9.9 0.101
30 0 0 0.2 -0.92 9.6 0.104
31 0 0 0.1 1.49 9.3 0.108
32 0 0 0.2 1.05 9.0 0.111
33 0 0 0.1 -0.19 8.7 0.115
34 0 0 0.1 1.10 8.5 0.118
35 0 0 0.5 -1.49 8.2 0.122
36 0 0 0.1 0.65 8.0 0.125
37 0 0 0.2 -0.26 7.8 0.128
38 0 0 0.1 -0.95 7.6 0.132
39 0 0 0.2 0.87 7.4 0.135
40 0 0 0.4 -1.33 7.2 0.139
41 0 0 0.3 0.69 7.0 0.142
42 0 0 0.1 0.03 6.9 0.146
43 0 0 0.2 -0.17 6.7 0.149
44 0 0 0.1 1.21 6.5 0.153
45 0 0 0.2 -0.34 6.4 0.156
46 0 0 0.3 0.53 6.3 0.160
47 0 0 0.3 -0.30 6.1 0.163
48 0 0 0.1 0.16 6.0 0.167

Sample 3 - Spectroscopy data sheet
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n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

Sample 3 - Spectroscopy data sheet

49 0 0 0.2 -0.90 5.9 0.170
50 0 0 0.1 -0.46 5.8 0.174
51 0 0 0.1 0.85 5.6 0.177
52 0 0 0.1 0.06 5.5 0.181
53 0 0 0.1 -1.42 5.4 0.184
54 0 0 0.1 1.41 5.3 0.188
55 0 0 0.1 0.18 5.2 0.191
56 0 0 0.2 -1.56 5.1 0.194
57 0 0 0.0 -0.83 5.1 0.198
58 0 0 0.1 1.14 5.0 0.201
59 0 0 0.1 1.28 4.9 0.205
60 0 0 0.1 -0.84 4.8 0.208
61 0 0 0.1 -0.97 4.7 0.212
62 0 0 0.0 1.07 4.6 0.215
63 0 0 0.1 1.26 4.6 0.219
64 0 0 0.2 -0.72 4.5 0.222
65 0 0 0.1 1.15 4.4 0.226
66 0 0 0.0 0.13 4.4 0.229
67 0 0 0.2 -1.29 4.3 0.233
68 0 0 0.1 0.05 4.2 0.236
69 0 0 0.1 0.50 4.2 0.240
70 0 0 0.2 -0.89 4.1 0.243
71 0 0 0.2 -1.17 4.1 0.247
72 0 0 0.0 1.41 4.0 0.250
73 0 0 0.2 -0.30 3.9 0.253
74 0 0 0.2 -1.11 3.9 0.257
75 0 0 0.1 1.48 3.8 0.260
76 0 0 0.1 -0.79 3.8 0.264
77 0 0 0.1 -0.71 3.7 0.267
78 0 0 0.2 -0.65 3.7 0.271
79 0 0 0.1 0.29 3.6 0.274
80 0 0 0.0 -0.61 3.6 0.278
81 0 0 0.1 -1.12 3.6 0.281
82 0 0 0.0 -0.16 3.5 0.285
83 0 0 0.2 -1.28 3.5 0.288
84 0 0 0.1 1.10 3.4 0.292
85 0 0 0.3 0.34 3.4 0.295
86 0 0 0.1 0.06 3.3 0.299
87 0 0 0.1 1.43 3.3 0.302
88 0 0 0.1 -1.07 3.3 0.306
89 0 0 0.2 -0.48 3.2 0.309
90 0 0 0.1 0.60 3.2 0.313
91 0 0 0.3 -0.58 3.2 0.316
92 0 0 0.1 1.12 3.1 0.319
93 0 0 0.4 -0.30 3.1 0.323
94 0 0 0.3 0.38 3.1 0.326
95 0 0 0.0 -0.84 3.0 0.330
96 0 0 0.1 1.36 3.0 0.333
97 0 0 0.1 -1.05 3.0 0.337
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n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

Sample 3 - Spectroscopy data sheet

98 1 0 0.7 0.30 2.9 0.340
99 0 1 1.0 -1.10 2.9 0.344

100 0 0 0.5 -0.20 2.9 0.347
101 -1 0 0.5 0.11 2.9 0.351
102 -1 1 1.2 -1.10 2.8 0.354
103 1 0 0.7 0.69 2.8 0.358
104 0 0 0.1 0.36 2.8 0.361
105 0 0 0.3 0.16 2.7 0.365
106 0 0 0.2 -0.47 2.7 0.368
107 0 0 0.1 1.28 2.7 0.372
108 0 0 0.2 -0.12 2.7 0.375
109 0 0 0.0 -1.03 2.6 0.378
110 0 0 0.1 0.92 2.6 0.382
111 0 0 0.1 0.05 2.6 0.385
112 0 0 0.1 -1.48 2.6 0.389
113 0 0 0.1 -1.55 2.5 0.392
114 0 0 0.1 -0.83 2.5 0.396
115 0 0 0.1 -0.98 2.5 0.399
116 0 0 0.1 -0.59 2.5 0.403
117 0 0 0.0 -1.28 2.5 0.406
118 0 0 0.0 -0.82 2.4 0.410
119 0 0 0.1 -0.02 2.4 0.413
120 0 0 0.0 -1.46 2.4 0.417
121 0 0 0.1 -1.37 2.4 0.420
122 0 0 0.0 -0.75 2.4 0.424
123 0 0 0.0 -0.53 2.3 0.427
124 0 0 0.0 -1.44 2.3 0.431
125 0 0 0.0 0.95 2.3 0.434
126 0 0 0.0 -1.35 2.3 0.438
127 0 0 0.0 0.00 2.3 0.441
128 0 0 0.0 -0.89 2.3 0.444
129 0 0 0.0 -0.32 2.2 0.448
130 0 0 0.0 0.74 2.2 0.451
131 0 0 0.0 -1.46 2.2 0.455
132 0 0 0.0 1.06 2.2 0.458
133 0 0 0.0 0.92 2.2 0.462
134 0 0 0.0 0.58 2.1 0.465
135 0 0 0.0 0.23 2.1 0.469
136 0 0 0.0 1.24 2.1 0.472
137 0 0 0.0 1.34 2.1 0.476
138 0 0 0.0 1.29 2.1 0.479
139 0 0 0.0 -1.16 2.1 0.483
140 0 0 0.0 1.08 2.1 0.486
141 0 0 0.0 1.27 2.0 0.490
142 0 0 0.0 1.20 2.0 0.493
143 0 0 0.0 1.37 2.0 0.497
144 0 0 0.0 1.39 2.0 0.500
145 0 0 0.0 1.33 2.0 0.503
146 0 0 0.0 1.17 2.0 0.507

Christopher
Typewritten Text
Appendix A.3.7



Sample 4 - Raw Data
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Sample 4 - Afer Step 1 processing
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Sample 4 - After Step 2 Processing
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Sample 4 - Spectroscopy
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n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

0 0 0 0.0 0.00
1 -163 -28 165.6 0.17 288.0 0.003
2 -70 27 75.2 -0.37 144.0 0.007
3 -34 24 41.9 -0.62 96.0 0.010
4 -32 27 42.0 -0.71 72.0 0.014
5 -15 -2 14.9 0.11 57.6 0.017
6 -24 6 24.9 -0.24 48.0 0.021
7 -38 10 39.0 -0.27 41.1 0.024
8 -48 33 58.0 -0.60 36.0 0.028
9 -240 -1608 1625.9 1.42 32.0 0.031

10 21 56 59.3 1.21 28.8 0.035
11 29 27 39.6 0.76 26.2 0.038
12 22 13 25.8 0.55 24.0 0.042
13 16 11 19.1 0.59 22.2 0.045
14 4 7 7.8 1.10 20.6 0.049
15 6 5 7.7 0.70 19.2 0.052
16 4 6 7.1 1.04 18.0 0.056
17 1 8 8.4 1.43 16.9 0.059
18 7 11 12.5 1.02 16.0 0.063
19 9 7 11.1 0.64 15.2 0.066
20 4 4 6.0 0.76 14.4 0.069
21 1 4 4.4 1.27 13.7 0.073
22 -1 2 2.4 -1.08 13.1 0.076
23 7 4 7.6 0.49 12.5 0.080
24 3 4 5.1 0.94 12.0 0.083
25 2 3 4.0 0.93 11.5 0.087
26 4 3 4.7 0.68 11.1 0.090
27 3 4 4.9 0.90 10.7 0.094
28 0 1 1.0 1.10 10.3 0.097
29 1 2 2.1 1.06 9.9 0.101
30 3 3 3.7 0.75 9.6 0.104
31 5 4 6.8 0.68 9.3 0.108
32 -1 2 2.5 -1.00 9.0 0.111
33 1 2 2.2 1.29 8.7 0.115
34 1 1 1.8 0.93 8.5 0.118
35 1 2 2.7 1.07 8.2 0.122
36 0 1 1.0 1.18 8.0 0.125
37 0 1 1.0 -1.24 7.8 0.128
38 2 1 2.0 0.65 7.6 0.132
39 1 1 1.2 1.09 7.4 0.135
40 -2 2 2.4 -0.70 7.2 0.139
41 3 4 4.9 1.00 7.0 0.142
42 2 1 2.9 0.55 6.9 0.146
43 3 3 4.4 0.75 6.7 0.149
44 2 3 3.5 0.95 6.5 0.153
45 2 1 2.2 0.71 6.4 0.156
46 2 3 3.5 1.10 6.3 0.160
47 1 3 3.5 1.23 6.1 0.163
48 1 4 3.7 1.40 6.0 0.167

Sample 4 - Spectroscopy data sheet
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n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

Sample 4 - Spectroscopy data sheet

49 3 3 4.5 0.78 5.9 0.170
50 -2 0 1.6 -0.28 5.8 0.174
51 -1 1 1.8 -0.92 5.6 0.177
52 -1 2 2.5 -1.25 5.5 0.181
53 -2 1 2.0 -0.73 5.4 0.184
54 -2 1 1.6 -0.36 5.3 0.188
55 -1 -1 1.5 0.74 5.2 0.191
56 0 0 0.5 1.17 5.1 0.194
57 0 1 0.8 -1.33 5.1 0.198
58 -2 -1 2.5 0.47 5.0 0.201
59 1 2 2.1 1.08 4.9 0.205
60 1 2 2.0 1.04 4.8 0.208
61 0 1 1.2 1.37 4.7 0.212
62 2 1 2.2 0.55 4.6 0.215
63 1 2 2.3 0.96 4.6 0.219
64 1 2 2.4 1.28 4.5 0.222
65 1 3 2.7 1.27 4.4 0.226
66 0 3 2.9 -1.41 4.4 0.229
67 0 3 3.0 -1.53 4.3 0.233
68 -1 -1 1.9 0.70 4.2 0.236
69 0 1 0.6 1.55 4.2 0.240
70 -1 1 1.6 -1.13 4.1 0.243
71 -2 1 2.1 -0.71 4.1 0.247
72 -2 1 2.1 -0.36 4.0 0.250
73 -1 0 1.4 -0.05 3.9 0.253
74 -1 1 1.6 -0.35 3.9 0.257
75 -2 0 2.0 0.00 3.8 0.260
76 -2 -2 2.3 0.81 3.8 0.264
77 2 2 2.7 0.79 3.7 0.267
78 1 2 2.5 1.33 3.7 0.271
79 0 2 1.6 1.46 3.6 0.274
80 0 1 0.7 1.10 3.6 0.278
81 1 1 1.6 0.95 3.6 0.281
82 1 2 2.1 1.30 3.5 0.285
83 0 2 2.0 -1.42 3.5 0.288
84 -1 1 2.0 -0.81 3.4 0.292
85 0 1 1.4 -1.37 3.4 0.295
86 0 -2 1.8 1.31 3.3 0.299
87 0 0 0.4 -0.78 3.3 0.302
88 -1 1 1.1 -0.50 3.3 0.306
89 -1 0 0.9 -0.48 3.2 0.309
90 0 1 1.0 -1.30 3.2 0.313
91 0 0 0.1 -0.96 3.2 0.316
92 0 0 0.7 -0.78 3.1 0.319
93 0 0 0.6 0.75 3.1 0.323
94 1 0 0.6 -0.40 3.1 0.326
95 1 2 2.8 1.14 3.0 0.330
96 0 3 2.6 -1.41 3.0 0.333
97 -1 2 1.7 -1.13 3.0 0.337
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n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

Sample 4 - Spectroscopy data sheet

98 1 0 0.8 0.20 2.9 0.340
99 2 1 1.7 0.51 2.9 0.344

100 0 3 2.6 -1.42 2.9 0.347
101 -1 3 3.2 -1.11 2.9 0.351
102 -2 1 2.0 -0.33 2.8 0.354
103 -1 0 1.0 -0.48 2.8 0.358
104 -1 -1 1.7 0.71 2.8 0.361
105 -1 -2 2.2 1.10 2.7 0.365
106 1 -2 2.5 -0.99 2.7 0.368
107 2 1 1.8 0.31 2.7 0.372
108 0 3 3.0 1.51 2.7 0.375
109 -1 1 2.0 -0.75 2.6 0.378
110 -1 -1 1.3 0.66 2.6 0.382
111 1 0 1.1 -0.31 2.6 0.385
112 1 1 1.6 0.42 2.6 0.389
113 1 2 2.4 0.92 2.5 0.392
114 1 1 1.8 0.88 2.5 0.396
115 1 4 3.7 1.42 2.5 0.399
116 -2 4 4.5 -1.10 2.5 0.403
117 -3 1 3.1 -0.46 2.5 0.406
118 -1 -1 1.6 0.39 2.4 0.410
119 0 0 0.4 -1.10 2.4 0.413
120 0 2 1.6 -1.32 2.4 0.417
121 -1 1 1.5 -0.56 2.4 0.420
122 -1 -1 1.7 0.54 2.4 0.424
123 -1 0 1.1 -0.21 2.3 0.427
124 -2 0 1.7 -0.24 2.3 0.431
125 -2 -1 2.0 0.48 2.3 0.434
126 -1 -2 1.7 1.09 2.3 0.438
127 0 0 0.4 0.46 2.3 0.441
128 0 0 0.5 -0.53 2.3 0.444
129 0 0 0.5 0.55 2.2 0.448
130 0 -1 0.6 -1.48 2.2 0.451
131 1 0 0.7 0.66 2.2 0.455
132 0 0 0.4 -1.53 2.2 0.458
133 0 0 0.5 -0.70 2.2 0.462
134 0 0 0.2 -1.29 2.1 0.465
135 0 0 0.3 -1.20 2.1 0.469
136 0 0 0.2 -0.90 2.1 0.472
137 0 0 0.3 -0.90 2.1 0.476
138 0 0 0.4 1.55 2.1 0.479
139 0 1 0.7 -1.42 2.1 0.483
140 0 0 0.4 -1.14 2.1 0.486
141 0 0 0.4 -1.14 2.0 0.490
142 0 0 0.3 1.26 2.0 0.493
143 0 0 0.5 1.44 2.0 0.497
144 0 0 0.4 -1.32 2.0 0.500
145 0 0 0.1 -1.05 2.0 0.503
146 0 0 0.2 0.66 2.0 0.507
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Sample 4a - Raw Data
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Sample 4a - Afer Step 1 processing
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Sample 4a - After Step 2 Processing
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Sample 4a - Spectroscopy
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n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

0 0 0 0 0.00
1 -22 -1 23 0.05 160.0 0.006
2 -9 10 13 -0.84 80.0 0.013
3 9 -13 16 -0.97 53.3 0.019
4 0 -4 4 1.57 40.0 0.025
5 -215 -1677 1691 1.44 32.0 0.031
6 4 -1 4 -0.21 26.7 0.038
7 6 2 6 0.39 22.9 0.044
8 -5 -3 6 0.54 20.0 0.050
9 0 0 1 -0.97 17.8 0.056

10 1 -1 1 -0.38 16.0 0.063
11 -1 2 2 -1.23 14.5 0.069
12 -6 -1 6 0.13 13.3 0.075
13 4 1 5 0.30 12.3 0.081
14 1 -1 1 -0.91 11.4 0.088
15 1 2 3 1.29 10.7 0.094
16 1 -2 2 -1.05 10.0 0.100
17 5 0 5 0.05 9.4 0.106
18 -3 -1 3 0.31 8.9 0.113
19 0 -1 1 1.57 8.4 0.119
20 -1 -1 2 0.46 8.0 0.125
21 1 -2 2 -1.29 7.6 0.131
22 -1 -1 1 0.60 7.3 0.138
23 2 0 2 0.22 7.0 0.144
24 4 2 4 0.54 6.7 0.150
25 2 1 2 0.36 6.4 0.156
26 1 3 3 1.19 6.2 0.163
27 1 2 2 1.24 5.9 0.169
28 -3 1 3 -0.16 5.7 0.175
29 -3 2 3 -0.56 5.5 0.181
30 -4 -1 4 0.20 5.3 0.188
31 -1 -3 3 1.39 5.2 0.194
32 -3 -1 3 0.47 5.0 0.200
33 2 0 2 0.10 4.8 0.206
34 1 -1 1 -0.84 4.7 0.213
35 2 2 3 0.81 4.6 0.219
36 1 3 3 1.23 4.4 0.225
37 -1 3 3 -1.17 4.3 0.231
38 -1 -2 2 1.05 4.2 0.238
39 -2 1 2 -0.75 4.1 0.244
40 -3 0 3 0.07 4.0 0.250
41 -2 -1 2 0.38 3.9 0.256
42 -3 -4 5 0.94 3.8 0.263
43 3 1 3 0.50 3.7 0.269
44 -1 0 1 -0.67 3.6 0.275
45 1 1 1 0.43 3.6 0.281
46 -1 2 2 -1.33 3.5 0.288
47 -2 0 2 -0.21 3.4 0.294
48 0 -2 2 1.54 3.3 0.300

Sample 4a - Spectroscopy data sheet
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n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

Sample 4a - Spectroscopy data sheet

49 -1 -1 1 0.47 3.3 0.306
50 -1 -1 1 0.80 3.2 0.313
51 0 -1 1 1.31 3.1 0.319
52 1 -1 2 -1.14 3.1 0.325
53 1 3 3 1.24 3.0 0.331
54 -2 0 2 -0.06 3.0 0.338
55 2 1 3 0.54 2.9 0.344
56 -2 3 4 -0.99 2.9 0.350
57 -3 -1 3 0.28 2.8 0.356
58 -3 -3 4 0.84 2.8 0.363
59 3 -4 5 -0.84 2.7 0.369
60 1 3 3 1.32 2.7 0.375
61 -2 -2 3 0.79 2.6 0.381
62 3 -1 3 -0.36 2.6 0.388
63 2 2 3 0.90 2.5 0.394
64 1 6 6 1.46 2.5 0.400
65 -6 1 6 -0.20 2.5 0.406
66 0 -1 1 1.11 2.4 0.413
67 -2 1 3 -0.55 2.4 0.419
68 -2 -1 2 0.68 2.4 0.425
69 -3 -1 3 0.17 2.3 0.431
70 -1 -3 3 1.34 2.3 0.438
71 0 -1 1 1.18 2.3 0.444
72 0 -2 2 1.45 2.2 0.450
73 1 0 1 -0.27 2.2 0.456
74 0 -1 1 1.00 2.2 0.463
75 0 0 0 1.44 2.1 0.469
76 0 -1 1 1.46 2.1 0.475
77 0 0 0 -0.19 2.1 0.481
78 0 0 0 1.15 2.1 0.488
79 0 0 0 -1.19 2.0 0.494
80 0 0 0 0.58 2.0 0.500
81 0 0 0 -1.17 2.0 0.506
82 0 0 0 1.14 2.0 0.513
83 0 -1 1 1.28 1.9 0.519
84 1 -1 1 -0.56 1.9 0.525
85 0 0 0 0.00 1.9 0.531
86 0 0 0 -0.84 1.9 0.538
87 -1 0 1 0.13 1.8 0.544
88 -1 -1 2 0.71 1.8 0.550
89 0 0 0 -0.38 1.8 0.556
90 1 -1 2 -0.79 1.8 0.563
91 -2 0 2 -0.09 1.8 0.569
92 3 4 5 1.01 1.7 0.575
93 -4 -2 4 0.50 1.7 0.581
94 1 0 1 0.02 1.7 0.588
95 -1 1 1 -0.88 1.7 0.594
96 -1 -2 2 0.92 1.7 0.600
97 1 -3 3 -1.14 1.6 0.606
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n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

Sample 4a - Spectroscopy data sheet

98 -1 3 3 -1.15 1.6 0.613
99 -1 -2 2 1.32 1.6 0.619

100 1 0 1 -0.05 1.6 0.625
101 -1 2 2 -0.91 1.6 0.631
102 -1 0 1 -0.35 1.6 0.638
103 1 -1 1 -1.00 1.6 0.644
104 0 0 0 -0.74 1.5 0.650
105 -1 0 1 0.45 1.5 0.656
106 1 1 1 0.61 1.5 0.663
107 -1 -1 1 1.03 1.5 0.669
108 -1 1 1 -0.62 1.5 0.675
109 0 0 0 -1.23 1.5 0.681
110 -1 0 1 -0.11 1.5 0.688
111 0 0 0 1.28 1.4 0.694
112 -1 1 1 -0.82 1.4 0.700
113 0 -1 1 -1.23 1.4 0.706
114 0 0 0 1.56 1.4 0.713
115 0 0 0 1.33 1.4 0.719
116 0 0 0 0.36 1.4 0.725
117 0 0 0 0.50 1.4 0.731
118 -1 1 1 -0.76 1.4 0.738
119 0 0 0 -0.27 1.3 0.744
120 0 0 0 0.34 1.3 0.750
121 0 0 0 -0.06 1.3 0.756
122 -1 1 1 -0.75 1.3 0.763
123 0 -1 1 -1.01 1.3 0.769
124 0 0 0 -0.46 1.3 0.775
125 0 0 0 -0.16 1.3 0.781
126 0 0 0 -0.27 1.3 0.788
127 0 0 0 1.41 1.3 0.794
128 -1 0 1 -0.48 1.3 0.800
129 -1 0 1 -0.19 1.2 0.806
130 0 0 0 -0.64 1.2 0.813
131 0 1 1 -1.09 1.2 0.819
132 -1 0 1 -0.47 1.2 0.825
133 0 0 0 1.15 1.2 0.831
134 0 0 0 1.10 1.2 0.838
135 0 0 0 0.43 1.2 0.844
136 0 0 0 1.36 1.2 0.850
137 0 0 0 -0.92 1.2 0.856
138 0 0 0 -0.27 1.2 0.863
139 -1 0 1 -0.21 1.2 0.869
140 0 0 0 0.73 1.1 0.875
141 0 0 0 0.47 1.1 0.881
142 -1 0 1 -0.01 1.1 0.888
143 0 0 0 0.27 1.1 0.894
144 0 0 0 0.34 1.1 0.900
145 0 0 0 0.36 1.1 0.906
146 0 0 0 -0.65 1.1 0.913
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Sample 5 - Raw Data
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Sample 5 - Afer Step 1 processing
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Sample 5 - After Step 2 Processing
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Sample 5 - Spectroscopy
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n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

0 0 0 0.0 0.00
1 48 13 50.1 0.27 256.0 0.004
2 -25 -36 43.3 0.96 128.0 0.016
3 -14 -2 14.6 0.16 85.3 0.035
4 -37 0 36.7 -0.01 64.0 0.063
5 -4 9 9.4 -1.18 51.2 0.098
6 -3 6 6.6 -1.04 42.7 0.141
7 -3 5 5.3 -1.05 36.6 0.191
8 -8 -2326 2326.4 1.57 32.0 0.250
9 -1 4 4.4 -1.23 28.4 0.316

10 -1 4 4.0 -1.43 25.6 0.391
11 0 3 3.2 -1.46 23.3 0.473
12 -3 4 5.0 -0.93 21.3 0.563
13 -1 3 3.2 -1.35 19.7 0.660
14 -1 3 2.9 -1.25 18.3 0.766
15 0 3 2.9 1.54 17.1 0.879
16 -1 2 2.3 -1.30 16.0 1.000
17 0 2 2.2 -1.49 15.1 1.13
18 1 2 1.9 1.19 14.2 1.27
19 0 2 2.4 1.41 13.5 1.41
20 2 3 3.5 1.10 12.8 1.56
21 -1 2 2.4 -1.18 12.2 1.72
22 0 2 2.1 -1.56 11.6 1.89
23 0 2 1.8 -1.43 11.1 2.07
24 0 2 1.7 -1.42 10.7 2.25
25 0 2 1.8 -1.47 10.2 2.44
26 0 1 1.3 1.40 9.8 2.64
27 -1 1 1.4 -1.16 9.5 2.85
28 0 0 0.2 -0.33 9.1 3.06
29 0 1 1.0 1.48 8.8 3.29
30 0 1 1.3 1.47 8.5 3.52
31 0 1 1.3 -1.39 8.3 3.75
32 0 1 0.5 -1.41 8.0 4.00
33 0 1 1.4 -1.49 7.8 4.25
34 0 1 1.2 1.46 7.5 4.52
35 0 1 1.2 1.55 7.3 4.79
36 -2 3 3.0 -0.98 7.1 5.06
37 0 1 0.8 -1.26 6.9 5.35
38 0 1 0.9 -1.11 6.7 5.64
39 0 1 0.9 1.48 6.6 5.94
40 0 1 1.3 -1.43 6.4 6.25
41 0 1 0.7 -1.52 6.2 6.57
42 0 1 1.0 1.37 6.1 6.89
43 0 1 1.3 1.55 6.0 7.22
44 2 2 2.5 0.71 5.8 7.56
45 0 1 1.1 -1.22 5.7 7.91
46 0 1 0.8 -1.17 5.6 8.27
47 0 1 0.9 1.50 5.4 8.63
48 0 1 1.4 1.42 5.3 9.00

Sample 5 - Spectroscopy data sheet
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n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

Sample 5 - Spectroscopy data sheet

49 0 0 0.4 0.62 5.2 9.38
50 0 0 0.5 0.88 5.1 9.77
51 0 0 0.4 -1.55 5.0 10.16
52 -1 -1 1.0 0.55 4.9 10.56
53 0 1 1.0 1.32 4.8 10.97
54 0 1 0.9 1.23 4.7 11.4
55 0 1 0.7 -1.57 4.7 11.8
56 0 1 0.5 1.25 4.6 12.3
57 0 1 0.5 -1.28 4.5 12.7
58 0 1 0.6 -1.22 4.4 13.1
59 0 1 0.7 -1.38 4.3 13.6
60 -1 2 1.8 -1.18 4.3 14.1
61 0 1 0.6 -1.54 4.2 14.5
62 0 0 0.4 1.00 4.1 15.0
63 0 1 0.8 1.35 4.1 15.5
64 0 0 0.4 0.86 4.0 16.0
65 0 1 0.7 1.53 3.9 16.5
66 0 0 0.4 1.36 3.9 17.0
67 0 1 0.7 1.47 3.8 17.5
68 1 0 1.0 -0.01 3.8 18.1
69 0 1 1.0 1.23 3.7 18.6
70 0 0 0.4 1.30 3.7 19.1
71 0 0 0.6 1.11 3.6 19.7
72 0 0 0.4 -1.14 3.6 20.3
73 0 1 0.6 1.21 3.5 20.8
74 0 1 0.5 1.56 3.5 21.4
75 0 0 0.5 1.25 3.4 22.0
76 -1 0 0.6 -0.14 3.4 22.6
77 0 0 0.5 0.99 3.3 23.2
78 0 0 0.6 0.91 3.3 23.8
79 0 0 0.5 -1.47 3.2 24.4
80 0 0 0.4 0.92 3.2 25.0
81 0 0 0.4 1.21 3.2 25.6
82 0 0 0.4 -1.19 3.1 26.3
83 0 0 0.5 -1.42 3.1 26.9
84 0 1 1.3 1.29 3.0 27.6
85 0 1 0.7 -1.40 3.0 28.2
86 0 1 0.6 1.46 3.0 28.9
87 0 1 0.6 1.18 2.9 29.6
88 0 0 0.3 0.50 2.9 30.3
89 0 1 0.5 1.46 2.9 30.9
90 0 0 0.5 1.49 2.8 31.6
91 0 1 0.6 1.37 2.8 32.3
92 0 0 0.3 0.39 2.8 33.1
93 0 0 0.4 0.96 2.8 33.8
94 0 0 0.4 1.05 2.7 34.5
95 0 0 0.4 1.15 2.7 35.3
96 0 1 0.6 -1.55 2.7 36.0
97 0 0 0.5 1.33 2.6 36.8
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n A(n) B(n) C(n) Theta(n) Period Frequency
(s) (Hz)

Sample 5 - Spectroscopy data sheet

98 0 0 0.3 -1.42 2.6 37.5
99 0 0 0.4 -1.55 2.6 38.3

100 0 0 0.6 -0.91 2.6 39.1
101 0 0 0.5 1.10 2.5 39.8
102 0 0 0.4 1.26 2.5 40.6
103 0 0 0.3 0.95 2.5 41.4
104 0 0 0.4 1.04 2.5 42.3
105 0 0 0.3 1.47 2.4 43.1
106 0 0 0.5 1.28 2.4 43.9
107 0 0 0.3 1.21 2.4 44.7
108 0 0 0.4 1.03 2.4 45.6
109 0 0 0.4 1.11 2.3 46.4
110 0 0 0.4 1.22 2.3 47.3
111 0 0 0.3 1.23 2.3 48.1
112 0 0 0.4 1.23 2.3 49.0
113 0 0 0.3 1.20 2.3 49.9
114 0 0 0.3 1.22 2.2 50.8
115 0 0 0.3 1.28 2.2 51.7
116 0 0 0.2 1.11 2.2 52.6
117 0 0 0.3 1.17 2.2 53.5
118 0 0 0.3 1.24 2.2 54.4
119 0 0 0.3 1.36 2.2 55.3
120 0 0 0.3 1.24 2.1 56.3
121 0 0 0.3 1.28 2.1 57.2
122 0 0 0.3 1.28 2.1 58.1
123 0 0 0.3 1.21 2.1 59.1
124 0 0 0.3 1.28 2.1 60.1
125 0 0 0.3 1.22 2.0 61.0
126 0 0 0.3 1.19 2.0 62.0
127 0 0 0.3 1.20 2.0 63.0
128 0 0 0.3 1.18 2.0 64.0
129 0 0 0.3 1.15 2.0 65.0
130 0 0 0.3 1.19 2.0 66.0
131 0 0 0.3 1.16 2.0 67.0
132 0 0 0.3 1.21 1.9 68.1
133 0 0 0.3 1.39 1.9 69.1
134 0 0 0.3 1.18 1.9 70.1
135 0 0 0.3 0.88 1.9 71.2
136 0 0 0.3 1.53 1.9 72.3
137 0 0 0.4 1.04 1.9 73.3
138 0 0 0.2 0.33 1.9 74.4
139 0 0 0.1 -0.92 1.8 75.5
140 0 0 0.5 1.05 1.8 76.6
141 0 1 0.7 1.56 1.8 77.7
142 1 1 0.7 0.78 1.8 78.8
143 0 0 0.2 1.25 1.8 79.9
144 0 2 1.9 -1.39 1.8 81.0
145 3 -1 2.7 -0.33 1.8 82.1
146 -1 0 1.2 -0.04 1.8 83.3
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Appendix B – ‘Run.cpp’ – Primary program code. 

//---------------------------------------------------------------------------
------- 
#include "stdafx.h" 
#include <iostream> 
#include <fstream> 
#include <cmath> 
using namespace std ; 
 
//---------------------------------------------------------------------------
------- 
//Functions -declarations 
void mainF() ; 
void doStep1() ; 
void doStep2() ; 
void doStep3() ; 
void DFT_CRC() ; 
double getCoeff(char mode, int N ,double period) ; 
double getCoeffTerm(char mode, int N, double w0,int tn) ; 
 
void readInputDataFile() ; 
double getInputPeriodFromUser() ; 
double mathMax(double A, double B) ; 
void outputFirst5datapoint() ; 
void outputDataToFile(int stage) ; 
//---------------------------------------------------------------------------
------- 
// Globals: 
static double PI = 3.1415926 ;   // Pi -constant 
double InputPeriod = 32.0 ; //0;     // The Period of the input Signal 
(Most experiments use this value as the default input peririod, however this 
can be changed when the program runs.) 
double MainDataAry[5000][2] ;   // Main array of data to be used 
int dataN  = 0 ;      // # of Data points / Zero = 
no points 
int nPeriods = 0 ;      // This is the number 
of periods in this 
//---------------------------------------------------------------------------
------- 
 
int _tmain(int argc, _TCHAR* argv[]) 
{ 
 readInputDataFile() ; // <-- This will allow data to be read as soon as 
the program starts. 
 mainF() ; 
 return 0; 
} 
void mainF() { 
    cout << endl ; 
 cout << "--------------------------------------------------------" << 
endl ; 
 cout << "What would you like to do?" << endl; 
 cout << "[R] Read data from 'data\\data.txt'" << endl; 
 cout << "[S] Set Input Parameters" << endl; 
 cout << "[1] Step 1: Truncate Data Set" << endl; 
 cout << "[2] Step 2: Correct Ramping Offset" << endl; 
 cout << "[3] Step 3: Correct Time Domain & Do a rough DC correction" << 
endl; 
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Appendix B – ‘Run.cpp’ – Primary program code. 

 cout << "[F] Do Fourier TransForm" << endl; 
 cout << endl ; 
 cout << "[X] Run Full Program {R S 1 2 3 F }" << endl; 
 cout << "[O] View First 5 Data Point" << endl;  
 cout << "[E] Exit" << endl; 
 
    //resetGlobals() ; 
 
 char I ; 
 cin >> I ; 
 
    if (( I == 'R')||( I == 'r')) { 
  readInputDataFile() ; 
  mainF() ; 
 } 
 else if (( I == 'F')||( I == 'f')) { 
  DFT_CRC() ; 
  mainF() ; 
 } 
 else if (( I == 'S')||( I == 's')) { 
  InputPeriod =  getInputPeriodFromUser() ; 
  mainF() ; 
 }  
 else if ( I == '1') { 
  doStep1() ;  
  mainF() ; 
 }  
 else if ( I == '2') { 
  doStep2() ; 
  mainF() ; 
 }  
 else if ( I == '3') { 
  doStep3() ; 
  mainF() ; 
 } 
 else if (( I == 'X')||( I == 'x')) { 
   
  readInputDataFile() ; 
  InputPeriod =  getInputPeriodFromUser() ; 
  doStep1() ; 
  doStep2() ; 
  doStep3() ; 
  DFT_CRC() ; 
 
  mainF() ; 
 } 
 else if (( I == 'O')||( I == 'o')) { 
  outputFirst5datapoint() ; 
  mainF() ; 
 } 
 else if ((I == 'E') || (I == 'e')) {  /* Exit Loop */ } 
    else { mainF() ; } 
     
    return ; 
} 
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Appendix A – ‘Run.cpp’ – Primary program code. 

void doStep1() { 
 // This function assumes f(t) values are positive 
 #define NumOfMaxP 7 
 int maxPointI = 0 ; 
 int maxPoints[NumOfMaxP] ; 
 for ( int i = 0 ; i!=(NumOfMaxP) ; ++i) { maxPoints[i] = 0 ; } 
 // Get First max point 
 for (int I=0 ; (I!=(dataN-2))&& (maxPointI != NumOfMaxP) ; ++I) { 
  if ((MainDataAry[I+1][1] 
>=MainDataAry[I+0][1])&&(MainDataAry[I+1][1] >MainDataAry[I+2][1])) { 
   // This is a max point 
   if (maxPointI < NumOfMaxP) { 
    maxPoints[maxPointI] = (I+1) ; 
    ++maxPointI ; 
   }  
  } 
 } 
 
 cout << endl <<"Please pick a max point to use as first max point:"<< 
endl ; 
 for ( int i = 0 ; i!= (NumOfMaxP) ; ++i ) { 
  cout << i+1<< ") Amp: " << MainDataAry[maxPoints[i]][1] << " 
@Time: "<< MainDataAry[maxPoints[i]][0] <<" (s)" ; 
  if (i!=0) { 
   cout << " ; Last Peak delta =" << 
MainDataAry[maxPoints[i]][0] -MainDataAry[maxPoints[i-1]][0] << " (s)"<<endl 
; 
  } 
  else { 
   cout << endl ; 
  } 
 } 
 //Get Avererage Period:Start 
 double AveragePeriod = 0 ; 
 for (int k = 1 ; k!= (NumOfMaxP);++k ) { 
  AveragePeriod += MainDataAry[maxPoints[k]][0] -
MainDataAry[maxPoints[k-1]][0] ; 
 } 
 AveragePeriod = AveragePeriod / (NumOfMaxP -1); 
 cout << "Average Period:"<< AveragePeriod << " (s) " << endl ; 
 
 //Get Avererage Period:End 
 cin >> maxPointI ; 
 if ((maxPointI < 1)||(maxPointI>NumOfMaxP )) { 
  maxPointI = 0 ; 
  cout << "Input not understood, 1st Max point used." << endl ; 
 }  
 else { --maxPointI ; } 
 
 //Get first Cutoff point off point 
 int domainI[2] ; 
 
 bool haveFirstDpoint = false ; 
 bool haveLastDpoint1 = false ; 
 bool haveLastDpoint2 = false ; 
 double lastPointTime = MainDataAry[dataN-1][0] ; 
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Appendix B – ‘Run.cpp’ – Primary program code. 

 //int cFactor = 1 ; // Because will always take the point after the 
mazpoint. 
 for (int I=0 ; I!=dataN ; ++I) { 
  if ((MainDataAry[I][0] >= 
(MainDataAry[maxPoints[maxPointI]][0]+(InputPeriod*0.25)))&&(!haveFirstDpoint
)) { 
   domainI[0]=I ; 
   haveFirstDpoint = true ; 
   lastPointTime = MainDataAry[dataN-1][0] -
(MainDataAry[maxPoints[maxPointI]][0]+(InputPeriod/4)); //Remainder of the 
time Domain 
   nPeriods = int(lastPointTime / InputPeriod) ;// Number if 
integer periods 
   lastPointTime = nPeriods*InputPeriod + 
(MainDataAry[maxPoints[maxPointI]][0]+(InputPeriod/4)) ; 
  } 
  else if ((MainDataAry[I][0] >= (lastPointTime-
InputPeriod))&&(!haveLastDpoint1)) { 
   domainI[1]=I-1 ; 
   haveLastDpoint1 = true ; 
  } 
  else if ((MainDataAry[I][0] >= 
lastPointTime)&&(!haveLastDpoint2)) { 
   domainI[1]=I-1 ; 
   haveLastDpoint2 = true ; 
  } 
 } 
 if (!haveLastDpoint2){ 
  --nPeriods ; 
  cout << "Cycle Loss due to 1 data point missing!!!   :("<< endl ; 
 } 
 
 //cout <<domainI[0] << " " << domainI[1]<< endl ; 
 cout <<"Time domain used: "<<MainDataAry[domainI[0]][0] << "(s) to " << 
MainDataAry[domainI[1]][0] << "(s)" << endl ; 
 cout << ((domainI[1]-domainI[0]+1)*100)/(dataN)<< "% Percent of the 
original data will be used." << endl ; 
 cout << "There are " <<nPeriods << " periods that will apear in this 
analysis." << endl ; 
 
 //cout <<MainDataAry[domainI[0]][0] << " " << 
MainDataAry[domainI[1]][0]<< endl ; 
 //cout <<MainDataAry[domainI[0]][1] << " " << 
MainDataAry[domainI[1]][1]<< endl ; 
 for (int I=domainI[0] ; I<=domainI[1] ; ++I) { 
  MainDataAry[I-domainI[0]][0] = MainDataAry[I][0] ; 
  MainDataAry[I-domainI[0]][1] = MainDataAry[I][1] ; 
 } 
 dataN = domainI[1]-domainI[0]+1 ; 
 outputDataToFile(1) ; 
} 
 
void doStep2() { 
 int domains[2][2] = {{0,dataN-1},{0,dataN-1}} ; 
 bool haveStartPoint = false ; 
 for (int I=0 ; ((I!=dataN) &&(!haveStartPoint)); ++I) { 
  if (MainDataAry[I][0] >= (MainDataAry[0][0]+(InputPeriod*0.5))) { 
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Appendix B – ‘Run.cpp’ – Primary program code. 

   domains[0][0] = I ; 
   haveStartPoint = true ; 
  } 
 } 
 bool haveEndPoint = false ; 
 for (int I=0 ; ((I!=dataN) &&(!haveEndPoint)); ++I) { 
  if (MainDataAry[I][0] >= (MainDataAry[dataN-1][0]-
(InputPeriod*0.5))) { 
   domains[1][1] = I ; 
   haveEndPoint = true ; 
  } 
 } 
 
 for(int D = 0 ; D<=1 ; ++D) { 
  cout <<"Domains:"<< domains[D][0] << "   " << domains[D][1] << 
endl ; 
 } 
 
 double m[2],b[2],r[2]  ; 
 for(int D = 0 ; D<=1 ; ++D) { 
  //Find Linear Regression 
  int N = domains[D][1]-domains[D][0]+1 ; 
  double SUM_X =0,SUM_Y=0, SUM_XY=0, SUM_XX=0, SUM_YY = 0; 
  for (int I=domains[D][0] ; I<=domains[D][1] ; ++I) { 
//domains[D][1] is an index, not a count 
   SUM_X += MainDataAry[I][0] ; 
   SUM_XX += pow(MainDataAry[I][0],2) ; 
   SUM_Y += MainDataAry[I][1] ; 
   SUM_YY += pow(MainDataAry[I][1],2) ; 
   SUM_XY += (MainDataAry[I][0]*MainDataAry[I][1]) ; 
  } 
 
  m[D] = ((N*SUM_XY)-(SUM_X*SUM_Y))/((N*SUM_XX)-pow(SUM_X,2)) ; 
  b[D] = (SUM_Y-(m[D]*SUM_X))/N ; 
  r[D] = ((N*SUM_XY)-(SUM_X*SUM_Y))/sqrt(((N*SUM_XX)-
pow(SUM_X,2))*((N*SUM_YY)-pow(SUM_Y,2))) ; 
 } 
 double mAve = (m[0]+m[1])*0.5 ; 
 double bAve = (b[0]+b[1])*0.5 ; 
 double rAve = (r[0]+r[1])*0.5 ; 
  
 cout << endl ; 
 cout << "Data has been correct by the following:" << endl ; 
 cout << "Slope=" << mAve << " Y(0)=" << bAve << " r="<< rAve << endl ; 
 
 for (int I=0 ; I!=dataN ; ++I) { 
  MainDataAry[I][1] = (MainDataAry[I][1] - 
((MainDataAry[I][0]*mAve)+bAve)) ; 
 } 
 outputDataToFile(2) ; 
} 
void doStep3() { 
 double offsetX = MainDataAry[0][0] ; 
 double offsetY = 0 ; 
 for (int I=0 ; I!=dataN ; ++I) { 
  MainDataAry[I][0] -= offsetX ; 
        offsetY += MainDataAry[I][1] ; 
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Appendix B – ‘Run.cpp’ – Primary program code. 

 } 
 offsetY = (offsetY / dataN) ; 
 for (int I=0 ; I!=dataN ; ++I) { 
  MainDataAry[I][1] -= offsetY ; 
 } 
 outputDataToFile(3) ; 
 cout << "Finished" << endl ; 
} 
void DFT_CRC() { 
    //period = MainDataAry[int_N -1][0] - MainDataAry[0][0] ; 
    //period = MainDataAry[int_N -1][0] ; 
 
 cout << "Use true (input) period ?" << endl ; 
 cout << "Y/N :  " ; 
 char method ; 
 cin >> method ; 
 
 
 double thisPeriod = 0; 
 double VsampleRate = (MainDataAry[dataN-1][0] - 
MainDataAry[0][0])/double(dataN-1) ; 
 //cout << "last: "<<MainDataAry[dataN-1][0] <<"first: "<< 
MainDataAry[0][0] << "dataN: " <<dataN << endl; ; 
 
 if ((method == 'Y')|| (method == 'y')) { 
  double truePeriod = InputPeriod * nPeriods ; 
  thisPeriod = truePeriod ; 
 } 
 else { 
  thisPeriod = VsampleRate * dataN ; 
 } 
 
      //double NyquistN = pow(VsampleRate,2)*dataN*0.5 ; 
    double w0 = 2*PI/thisPeriod ; 
 double NyquistN = 0 ; 
 
    double ABCTn[300][4] ; 
 for (int Nw = 0 ; Nw <= mathMax(200,NyquistN); ++Nw ) { 
        ABCTn[Nw][0] = getCoeff('A', Nw , thisPeriod ) ; 
        ABCTn[Nw][1] = getCoeff('B', Nw , thisPeriod ) ; 
         
        ABCTn[Nw][2] = sqrt(pow(ABCTn[Nw][0],2)+pow(ABCTn[Nw][1],2)); 
  ABCTn[Nw][3] = atan(ABCTn[Nw][1] / ABCTn[Nw][0])   ;  
    } 
 
 // Output Data to File 
 ofstream fout; 
 fout.open("data\\dout.txt");  //open a file 
 
 fout << "Input_Period: " << InputPeriod << " (s) " << "\n" ; 
 fout << "Period Used: " << thisPeriod << " (s) " << "\n" ; 
 fout << "Data_Points: " << dataN << "\n" ; 
 fout << "Cycles: " << nPeriods << "\n" ; 
 fout << "Sample_Rate: " << VsampleRate << " (Hz) "<< "\n" ; 
 fout << "NyquistN: " << NyquistN << "\n" ; 
 fout << "------- ------- ------- ------- \n" ;  
 fout << "n A(n) B(n) C(n) Theta(n) \n" ;  
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Appendix B – ‘Run.cpp’ – Primary program code. 

 for (int Nw = 0 ; Nw <= mathMax(200,NyquistN); ++Nw ) { 
  fout << Nw << " " << ABCTn[Nw][0] << " " << ABCTn[Nw][1] << " " 
<< ABCTn[Nw][2] << " " << ABCTn[Nw][3] << " \n" ;  
 } 
    fout.close();    //close file 
 
 // Summary Output 
 cout << "Output Data Sumary:"<< endl;  
 cout << "Input Period: " << InputPeriod << " (s) " << endl; 
 cout << "Period Used: " << thisPeriod << " (s) " << endl; 
 cout << "Data Points: " << dataN << endl; 
 cout << "Cycles: " << nPeriods << endl ; 
 cout << "Sample Rate: " << VsampleRate << " (Hz) "<< endl ; 
 cout << "NyquistN: " << NyquistN << endl ; 
 
} 
double getCoeff(char mode, int N ,double period) { 
    double w0 = 2*PI/period ; 
 
 double SUM = 0 ; 
   for (int K = 0 ; K != dataN  ;++K  ) { 
        SUM += getCoeffTerm(mode,N,w0,K) ; 
    } 
    return ((double(2)/period) * SUM) ; 
} 
 
double getCoeffTerm(char mode, int N, double w0,int tn) { 
    double varX = w0 * N * MainDataAry[tn][0] ; 
 
    if (mode == 'A' ) { return (MainDataAry[tn][1] * cos(varX)) ; } 
    else if (mode == 'B' ) { return (MainDataAry[tn][1] * sin(varX)) ;  } 
    else { return 0 ;  } 
} 
void readInputDataFile() { 
    ifstream inFile ; 
 inFile.open("C:\\Documents and 
Settings\\Christopher\\Desktop\\FT\\Run\\Debug\\data\\data.txt"); 
    //inFile.open("data\\data.txt"); 
    if (!inFile) { 
        cerr << "Unable to open file data.txt" ; 
        return ;   // call system to stop 
    } 
 dataN = 0 ; 
    while (inFile && (!inFile.eof()) ) { 
        inFile >> MainDataAry[dataN][0] ; 
        inFile >> MainDataAry[dataN][1] ; 
        ++dataN ; 
    } 
    inFile.close() ; 
 outputFirst5datapoint() ; 
} 
 
double getInputPeriodFromUser() { 
 double  userInput ; 
 
 cout << endl ; 
 cout << "Input the period of input signal (s):" << endl; 
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 cin >> userInput ; 
 
 if (userInput > 0 ){ 
  return userInput ; 
 }  
 else { 
  return 0 ; 
 } 
 
} 
double mathMax(double A, double B) { 
    if (A > B) { return A ;  } 
    else { return B ;  } 
} 
 
 
 
void outputFirst5datapoint() { 
 cout << "First 5 Data points" << endl ; 
     int i = 0; 
     while ( i != 5 ) { 
         cout << i << " >> Time: " << MainDataAry[i][0] << "  Amp: " << 
MainDataAry[i][1] << endl; 
         ++i ; 
     } 
 
} 
void outputDataToFile(int stage) { 
 ofstream fout; 
 if (stage == 1) { fout.open("data\\dout_1.txt"); } 
 else if (stage == 2) { fout.open("data\\dout_2.txt"); } 
 else if (stage == 3) { fout.open("data\\dout_3.txt"); } 
 else { fout.open("data\\dout.txt"); } 
  
 for (int J = 0 ; J!=dataN ; ++J ) { 
   fout << MainDataAry[J][0] << " " << MainDataAry[J][1] << " \n" ;  
 } 
  fout.close(); 
} 
 
//--------------- 
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