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Research Title:  The Analysis Program Development of Wounded Muscles from Golfing for Muscle
Therapy

Researchers: Mrs.Warangkhana Kimpan and Mr.Wisan Tangwongcharoen

Faculty: Science Department: Computer Science

King Mongkut’s Institute of Technology Ladkrabang

ABSTRACT

Recently, Golfing is one of the most popular sports as anyone at any age or sex can play.
Considering its prominence, golfers have increased in numbers. Thus, the possibility or risk of golfing
in the wrong movement, which causes sudden or chronic injury of low waist muscle or spine in the
waist area, is high. Due to the difference in golf swing of each golf player, the injury can occur to any
different muscles. Thus, to prevent the muscle pain or to adjust the golf swing patterns to a correct
position of a golf player is an important issue.

This research proposed the analysis of the proper golf swing pose for each player by using the
sensors call Razor IMUs to detect the swing patterns or to observe the upper and lower back muscle
movements. The analysis program can help doctors, nurses, and the physiotherapists in observing and
advising each patient to appropriately adjust golf swing patterns. Moreover, the program can store the
physical therapy data of each patient in the database. Therefore, the patient can get the proper cure and

the patient’s data can also be stored for statistical and knowledge based for doctors in further uses.

Keywords : Muscle Therapy, Muscle Training, Golf Training, Biofeedback System, Bluetooth Technology, Motion

Node, Razor IMU
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13197 2.1 doyavesimadouduvlmdidiuuy

yaw-1 roll-1 pitch-1 accel:x-1 | accel:y-1 | accel:z-1
56.15 -33.47 -9.53 12595 -30.72 189.44
56.16 -33.48 -0.54 126.98 -29.7 190.46
56.14 -33.48 -9.53 126.98 -26.62 187.39
56.1 -33.53 -9.46 124.93 -27.65 190.46
56.04 -33.52 -9.41 125.95 -30.72 190.46
56.05 -33.52 -9.42 124.93 -30.72 190.46
56.07 -33.5 -9.45 128 -28.67 187.39
56.06 -33.57 -9.46 128 -31.74 188.42
56.11 -33.61 -9.51 128 -29.7 187.39
56.09 -33.67 -9.5 129,02 -20.7 190.46
56.09 -33.71 -9.48 130.05 -25.6 188.42
56.04 -33.79 -9.38 130.05 -24.58 188.42
55.97 -33.85 -9.26 131.07 -26.62 188.42
3591 -33.93 -9.15 131.07 -31.74 190.46
55.95 -33.97 -9.14 131.07 -28.67 190.46
55.97 -34 -9.04 129.02 -23.55 190.46
55.91 -34 -8.84 130.05 -28.67 189.44
55.97 -34.02 -8.76 12595 -33.79 188.42
56.13 -33.99 -8.78 125.95 -36.86 190.46
56.3 -33.95 -8.83 126.98 -34.82 191.49
56.44 -33.03 -8.78 126.98 -28.67 192.51
56.46 -33.93 -8.56 123.9 -31.74 190.46
56.5 -33.93 -8.39 122.88 -34.82 191.49
56.63 -33.91 -8.27 12595 -31.74 189.44
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yaw-1 roll-1 pitch-1 accel:x-1 | accel:y-1 | acceliz-1
56.75 -33.97 -8.09 126.98 -29.7 192.51
56.85 -34.04 -7.83 126.98 -25.6 191.49
56.97 -34.14 -7.45 128 -22.53 191.49
57.1 -34.26 -7.04 128 -23.55 190.46
57.22 -34.41 -6.61 130.05 -19.46 191.49
573 -34.58 -6.1 133.12 -14.34 189.44
57.34 -34.83 -5.46 132.1 -15.36 189.44
57.42 -35.06 -4.9 1321 -15.36 185.34
57.59 -35.35 -4.31 135.17 -15.36 187.39
57.8 -35.65 -3.75 137.22 -10.24 185.34
58 -36 -3.07 138.24 -12.29 185.34
58.26 -36.34 -2.5 138.24 -12.29 185.34
58.64 -36.66 -1.95 14541 -1.02 183.3
58.86 -37.09 -1.21 141.31 5.12 182.27
58.99 -37.46 -0.31 139.26 7.17 182.27
59.14 -37.75 0.56 14541 7.17 182.27
594 -38.14 1.39 145.41 7.17 183.3
59.68 -38.48 2.1 142.34 8.19 179.2
60.02 -38.82 2.83 141.31 12.29 176.13
60.33 -39.14 3.58 149.5 15.36 177.15
60.6 -39.56 4.35 154.62 21.5 180.22
60.81 -39.95 5.18 150.53 24.58 176.13
61 -40.31 6.12 14438 19.46 173.06
61.29 -40.6 6.84 148.48 14.34 172.03
61.72 -40.99 7.46 149.5 22.53 172.03
62.02 -41.35 | 8.19 152.58 24.58 176.13
62.29 -41.67 8.96 149.5 22.53 176.13
62.66 -41.98 9.74 146.43 22.53 171.01
63.05 -42.34 10.51 14746 22.53 167.94
63.45 -42.81 11.4 138.24 18.43 168.96




_62_

vaw-1 roll-1 piteh-1 accel:x-1 | accel:y-1 | accel:z-1

63.91 -43.16 12.17 150.53 25.6 167.94
64.32 -43.67 13.17 163.84 33.79 166.91
64.51 -44.25 14.37 164.86 44.03 159.74
64.54 -44.94 15.99 163.84 63.49 148.48
64.22 -45.64 18.01 159.74 52.22 150.53
64.27 -46.34 19.72 162.82 26.62 150.53

64.8 -47.14 20.87 168.96 34.82 138.24
65.23 -48.15 22.39 183.3 65.54 126.98
65.14 -49.25 24.61 173.06 103.42 1239

64.2 -50.06 27.92 156.67 108.54 115.71
63.31 -50.76 31.02 168.96 75.78 119.81
63.06 -51.87 33.45 187.39 69.63 108.54
62.98 -53.3 35.75 198.66 96.26 95.23
62.07 -54.76 39.16 199.68 106.5 90.11

60.9 -55.91 42.76 198.66 104.45 80.9

59.5 -56.95 46.59 209.92 142.34 76.8
57.27 -57.5 51.24 208.9 163.84 83.97
35.03 -57.76 56 209.92 157.7 70.66
52.75 -58.15 60.72 196.61 108.54 69.63
51.07 -59.02 64.94 197.63 93.18 58.37
49.36 -59.96 68.99 218.11 140.29 49.15
46.73 -60.25 73.87 215.04 199.68 40.96

437 -59.81 78.9 224.26 194.56 16.38
41.12 -59.22 82.86 260.1 203.78 13.31
39.41 -58.56 85.66 254.98 182.27 31.74
38.05 -57.87 87.73 227.33 191.49 33.79
37.33 -56.77 88.69 189.44 209.92 g8.19
36.24 -55.01 89.89 212,99 196.61 15.36
35.66 -53.72 90.1 236.54 191.49 22.53
35.16 -52.94 £9.98 215.04 180.22 34.82
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yaw-1 roll-1 pitch-1 accel:x-1 | accel:y-1 | accei:z-1
3537 -52.36 88.72 220.16 198.66 21.5
35.84 -51.93 87.06 237.57 190.46 37.89
37.22 -51.9 84.02 23347 194.56 28.67
38.58 -51.92 80.55 22221 207.87 16.38
40.56 -51.69 76.47 198.66 198.66 34.82
43.1 -51.08 71.7 188.42 202.75 89.09
45.68 -49.83 65.9 241.66 176.13 93.18
48.22 -49.18 60.13 24781 186.37 79.87
50.19 -48.26 54.45 236.54 193.54 106.5
51.61 -46.98 49.03 243.71 245.76 94.21
52.88 -45.45 43.13 279.55 258.05 91.14
54.54 -43.68 36.23 281.6 241.66 87.04
55.95 -41.47 28.59 262.14 212.99 63.49
56.01 -39.95 22.63 236.54 212.99 44.03
54.69 -39.05 17.59 23245 172.03 34.82
52.34 -39.16 13.83 27136 147.46 32.77
49.75 -39.45 9.16 271.36 176.13 25.6
46.51 -39.67 4.32 153.6 108.54 -10.24
43.57 -39.75 -0.83 162.82 . 18.43 -39.94
41.42 -40.51 -7.39 156.67 52.22 -107.52
39.53 -43.43 -13.08 97.28 15.36 -161.79
38.82 -46.51 -19.8 76.8 -63.49 -212.99
41.09 -50.2 -29.51 100.35 -56.32 -282.62
432 -53.2 -39.28 220.16 -57.34 -315.39
39.77 -53.71 -42.38 403 .46 -261.12 -252.93
35.72 -54.57 -45.43 23347 -524.29 -210.94
331 -55.1 -47.86 230.4 -223.23 -124.93
32.56 -56.91 -54.02 439.3 -422.91 -51.2
28.91 -58.32 -54.7 22938 -370.69 -58.37
25.81 -59.49 -54.98 203.78 -262.14 -92.16
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yaw-1 roll-1 pitch-1 accel:x-1 | accel:y-I | accel:z-1

25.78 -60.4 -58.61 227.33 -260.1 -44.03
24.36 -61.81 -61.19 151.55 -250.88 -6.14
25.46 -61.44 -65.63 112.64 -168.96 13.31
25.08 -61.75 -68.38 144.38 -153.6 19.46
24.64 -62.22 -70.69 180.22 -187.39 20.48
24.91 -61.64 ~73.52 151.55 -195.58 41.98
24.63 -6(.18 -74.75 153.6 -100.35 39.94
23.77 -60.68 -75.15 160.77 -79.87 34.82
22.92 -61.32 -75.38 183.3 -102.4 33.79
21.89 -61.82 -75.36 185.34 -106.5 35.84
20.82 -62.03 -75.21 185.34 -77.82 4.1
20.83 -62.51 -76.21 183.3 -93.18 -17.41
21.42 -62.74 -71.55 241.66 -117.76 -26.62
22.64 -63.08 -79.55 236.54 -101.38 -18.43
23.59 -63.57 -81.15 215.04 -84.99 -22.53
24.36 -63.9 -82.41 234.5 -75.78 -17.41
25.02 -64.63 -83.53 215.04 -91.14 -17.41
25.63 -64.7 -84.45 214.02 -121.86 -20.48
26.85 -64.09 -85.7 229.38 -128 -11.26
27.51 -63.53 -86.22 236.54 -110.59 -5.12

27.8 -63.4 -86.34 227.33 -105.47 -5.12
28.21 -63.28 -86.45 212.99 -86.02 -7.17
28.71 -63.37 -86.61 206.85 -84.99 -16.38
29.39 -63.47 -87.11 214.02 -93.18 -16.38
30.18 -63.57 -87.63 225.28 -95.23 -10.24
30.62 -63.81 -87.86 230.4 -83.97 1.02

30.7 -64.36 -87.7 22426 -93.18 5.12

30.7 -64.62 -87.46 228.35 -07.28 5.12
30.83 -64.86 -87.24 22323 -105.47 3.07
3121 -64.9 -§7.24 203.78 -100.35 -5.12
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yaw-1 roll-1 pitch-1 accelix-1 | accel:y-1 | accel:z-1

32.01 -64.89 -87.66 205.82 -95.23 -6.14
32.87 -64.98 -88.11 207.87 -104.45 2.05
33.38 -64.92 -88.08 211.97 -98.3 -1.02
34.15 -64.97 -88.28 196.61 -84.99 -14.34
35.53 -65.1 -§9.09 200.7 -90.11 -13.31
36.93 -65.17 -89.93 217.09 -91.14 0
37.72 -65.34 -90.14 225.28 -96.26 -9.22
38.84 -65.46 -90.73 225.28 -99.33 -13.31
39.96 -65.48 -91.34 224.26 -90.11 -11.26
40.96 -65.72 -91.83 222.21 -82.94 -7.17
41.7 -66.06 -92.12 220.16 -87.04 -14.34
42.78 -66.27 -92.77 230.4 -91.14 -19.46
43.97 -66.43 -93.56 234.5 -95.23 ~25.6
45.46 -66.57 -94.66 226.3 -89.09 -19.46
46.44 -66.79 -95.25 219.14 -86.02 -13.31
47.06 -67.01 -95.51 217.09 -87.04 -11.26
47.56 -67.17 -95.67 218.11 -02.16 -16.38

48.3 -67.26 -96.07 220.16 -87.04 -13.31
48.85 -67.52 -06.29 215.04 -79.87 -6.14
49.13 -67.91 -96.18 208.9 -79.87 0
49.06 -68.2 -95.72 207.87 -86.02 -9.22
49.46 -68.32 -95.67 208.9 -84.99 -11.26
50.05 -68.41 -95.8 212.99 -88.06 -14.34
50.79 -68.48 -96.04 218.11 -87.04 4.1
50.94 -68.61 -95.67 217.09 -84.99 2.05
50.79 -68.74 -94.91 214.02 -83.97 -1.02
50.95 -68.8 -04.44 218.11 -83.97 2.05
50.99 -68.87 -93.8 223.23 -81.92 -1.02
51.24 -69.01 -93.4 225.28 -76.8 -1.02

514 -69.29 -92.89 228.35 -71.68 2.05
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yaw-1 roll-1 pitch-1 accel:x-1 | accely-1 | accel:z-1

51.36 -69.62 -92.25 22528 -67.58 0
51.66 -69.95 -91.98 215.04 -66.56 1.02
52.12 -70.18 -91.87 222.21 -68.61 3.07
52.76 -70.4 -62.01 217.09 ~73.73 2.05
53.45 -70.43 -92.24 218.11 -79.87 13.31
53.65 -70.29 -91.96 23245 -88.06 13.31
53.33 -70.14 -91.08 229.38 -88.06 9.22
53.46 -70 -90.64 223.23 -98.3 10.24
53.62 -69.61 -30.15 221.18 -92.16 15.36
53.69 -69.33 -89.52 21299 -87.04 18.43
53.95 -69.07 -88.99 214.02 -82.94 22.53
54.12 -68.95 -88.41 215.04 -90.11 21.5
54.39 -68.73 -87.8 218.11 -104.45 17.41
54.91 -68.25 -87.3 223.23 -108.54 19.46
55.33 -67.7 -86.59 223.23 -100.35 25.6
55.45 -67.37 -85.43 22221 -35.23 23.55

55.8 -67.18 -84.33 216.06 -97.28 25.6
56.19 -66.91 -83.2 21197 -99.33 27.65
56.71 -66.56 -81.99 205.82 -106.5 25.6
57.62 -66.04 -81.13 209.92 -111.62 22.53
58.83 -65.42 -80.39 219.14 -110.59 26.62
59.83 -64.95 -79.49 224.26 -102.4 26.62
60.85 -64.74 -78.4 223.23 -96.26 24.58
61.96 -64.69 -77.47 220.16 -99.33 16.38
63.61 ~64.63 -77 217.09 -94.21 11.26
65.33 -64.71 -76.72 219.14 -88.06 7.17
67.12 -64.99 -76.54 214.02 -78.85 9.22

68.8 -65.36 -76.13 218.11 -77.82 8.19
70.42 ~65.71 -75.74 22221 -88.06 8.19

72.1 -65.89 -75.28 223.23 -88.06 3.07
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yaw-1 roll-1 pitech-1 | accel:x-1 | accel:y-1 | accel:z-1
73.76 -66.07 -74.9 226.3 -87.04 5.12
75.28 -66.3 -74.28 22835 -83.97 5.12
76.51 -66.56 -73.54 2304 -75.78 10.24
77.14 -66.98 -72.19 228.35 -68.61 12.29
77.46 -67.45 -70.66 23142 -63.49 16.38
77.13 -68.02 -68.57 23142 -65.54 17.41
76.52 -68.45 -66.41 229.38 ~72.7 14.34
76.21 -65.69 -64.58 215.04 -81.92 25.6
75.68 -68.51 -62.6 206.85 -84.99 27.65
75.13 -68.17 -60.62 203.78 -90.11 25.6
74.98 ~67.77 -59.13 202.75 -89.09 33.79
74.67 -67.34 -57.42 206.85 -92.16 38.91
74.45 -66.9 -55.88 217.09 -86.02 41.98
74.1 ~66.56 -54.19 215.04 ~70.66 48.13
73.31 -66.44 =52.18 209.92 ~71.68 56.32
72.5 -66.21 -50.1 200.7 -68.61 59.39
.2 ﬁ'ia:gnﬁmaauﬁn‘%nmﬂé’q&mdn
a1319% 1.2 Toyavesnadouiidumimdsdiuas

yaw-1 roll-1 pitch-1 accel:x-1 | accel:y-1 | aceel:z-1
54.43 -38.63 0.74 142.34 2.05 182.27
54.59 -38.69 0.92 141.31 -1.02 178.18
54.89 -38.79 1.06 142.34 -5.12 178.18
55.25 -38.91 1.12 143.36 -4.1 177.15
55.63 -39.06 1.26 143.36 -2.05 1751
56.03 -36.25 1.52 143.36 1.02 177.15
56.43 -39.41 1.86 143.36 -3.07 177.15
56.98 -39.59 2.16 144.38 -7.17 181.25
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yaw-1 roll-1 pitch-1 accel:x-1 | accel:y-1 | accel:z-1
57.65 -39.75 2.38 150.53 -3.07 178.18
58.26 -40.03 2.73 148.48 3.07 173.06
58.82 -40.35 3.25 149.5 8.19 174.08
59.32 -40.66 3.94 149.5 5.12 174.08
59.96 -41.02 4.6 152.58 7.17 171.01
60.55 -41.46 5.29 155.65 17.41 163.84
61.01 -42.06 6.26 154.62 23.55 163.84
61.36 -42.61 7.29 155.65 23.55 164.86
61.65 -43.19 8.41 157.7 28.67 161.79
61.86 -43.78 9.58 160.77 34.82 160.77
61.96 -44.42 10.52 169.98 512 158.72
61.71 -45.09 12.58 176.13 61.44 [52.58
61.1 -45.87 14.75 164.86 52.22 144.38
60.69 -46.52 16.58 159.74 49.15 140.29
60.35 -47.18 18.35 180.22 67.58 140.29
59.65 -47.95 20.42 186.37 79.87 143.36
58.73 -48.63 22.85 182.27 76.8 134.14
57.83 -49.25 25.14 169.98 73.73 135.17
57.28 -49.66 27.08 178.18 81.92 144.38
56.92 -49.93 28.69 195.58 101.38 141.31
56.22 -50.3 30.76 187.39 104.45 135.17
55.54 -50.58 32.72 195.58 97.28 146.43
55.28 -50.85 34.17 193.54 77.82 134.14
55.49 -51.46 35.1 197.63 96.26 138.24
55.7 -51.93 36.13 206.85 117.76 151.55
55.76 -52.09 37.12 199.68 132.1 136.19
55.25 ~52.09 38.83 181.25 121.86 98.3
54.67 -52.54 40.86 181.25 95.23 107.52
54.93 -53.21 41.58 210.94 108.54 134.14
55.37 -53.69 42.06 201.73 126.98 126.98
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yaw-1 roll-1 pitch-1 accel:x-1 | accel:y-1 | accel:z-1

55.26 -53.8 43.19 187.39 116.74 122.88
55.49 -53.93 43.94 206.85 119.81 151.55
56.03 -53.99 44.07 203.78 141.31 146.43
55.95 -53.79 44.72 163.84 138.24 126.98
55.49 -53.08 45.53 181.25 132.1 145.41

55.6 -522 45.35 199.68 125.95 146.43
55.71 -51.68 44.96 175.1 119.81 150.53
55.94 -50.57 44,03 157.7 122.88 150.53
55.82 -49.28 43,19 164.86 113.66 152.58
55.74 -47.99 41.95 164.86 104.45 141.31
55.53 -46.87 40.63 183.3 99.33 154.62
55.72 -45.57 3842 184.32 94.21 167.94
56.09 -44.04 35.78 176.13 97.28 165.89
56.05 -42.3 33.27 156.67 102.4 136.19
54,97 -40.81 31.71 152.58 113.66 130.05
53.19 -39.38 304 174.08 130.05 142.34
50.74 -38.26 29.53 197.63 122.88 152.58
48.37 -37.28 28.03 209.92 97.28 181.25
46.65 -36.42 25.54 207.87 112.64 178.18
44.43 -35.66 23.31 195.58 142.34 150.53
41.47 -35.38 21.84 219.14 173.06 160.77
38.37 -35.19 19.92 239.62 166.91 182.27
35.36 -35.07 16.92 237.57 143.36 167.94
33.15 -35.84 14.04 234.5 197.63 122.88
30.65 —37.’.41 11.16 290.82 121.86 51.2
27.71 -40.66 8.76 280.58 90.11 -25.6
24.02 -45.65 6.83 199.68 -56.32 -61.44
23.37 -50.32 2.52 160.77 -149.5 -54.27
26.18 -54.45 -5.05 133.12 -199.68 -7.17
32.14 -56.7 -15.26 73.73 -138.24 2.05
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yaw-1 roll-1 pitch-1 accel:x-1 | accel:y-1 | accel:z-1
33.66 -57.36 -19.95 80.9 -122.88 -25.6
34.39 -57.43 -23.82 136.19 -62.46 12.29
33.65 -57.05 -26.81 261.12 -76.8 70.66
33.18 -57.79 -30.16 374.78 -167.94 98.3
30.71 -57.88 -31.59 250.82 -81.92 81.92
28.61 -59 -33.53 2263 -37.89 65.54
24.8 -60.77 -33.72 201.73 -105.47 102.4
22.52 -60.54 -34.87 168.96 -156.67 76.8
2232 -59.44 -38.45 193.54 -108.54 97.28
19.84 -58.87 -38.98 210.94 -115.71 67.58
18.04 -59.09 -40.53 193.54 -144.38 100.35
16.56 -58.71 -42.13 160.77 -136.19 1239
14.49 -57.75 -42.58 162.82 -144.38 119.81
13.08 -56.68 -43.24 178.18 -140.29 105.47
12.24 -56.09 -44.36 175.1 -128 97.28
11.62 -55.73 -45.33 168.96 -90.11 116.74
10.02 -55.52 -44.89 151.55 -70.66 123.9
8.14 -55.41 -44.13 14541 -75.78 103.42
7.03 -55.54 -44.05 150.53 -78.85 100.35
6.24 -55.67 -44,08 179.2 -106.5 105.47
5.87 -55.41 -44.34 192.51 -118.78 106.5
5.83 -54.97 -44.86 194.56 -97.28 108.54
5.56 -54.9 -44.91 192.51 -79.87 97.28
5.37 -55.13 -44.94 201.73 -64.51 92.16
4.97 -55.57 -44.74 207.87 -62.46 98.3
4.14 -56.08 -44.16 200.7 -58.37 90.11
3.28 -56.62 -43.57 196.61 -53.25 75.78
2.51 -57.22 -43.01 196.61 ~73.73 78.85
2.26 -57.5 -42.91 204.8 -76.8 84.99
2.16 -57.77 -42.88 204.8 -80.9 73.73
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yaw-1 roll-1 pitch-1 accel:x-1 | accel:y-1 | accel:z-1

2.45 -58.08 -43.27 206.85 -81.92 68.61
291 -58.48 -43.75 21094 -89.09 61.44
3.65 -58.86 -44.43 221.18 -89.09 553
4.67 -59.43 -45.36 222.21 -89.09 58.37
5.61 -59.86 -46.11 212.99 -84.99 76.8
6.06 -60.02 -46.23 208.9 -76.8 83.97
6.26 -60.14 -45.98 209.92 -81.92 71.68
7.03 -60.31 -46.29 207.87 -83.97 68.61
7.87 -60.4 -46.66 199.68 -92.16 72.7
8.75 -60.28 -46.98 199.68 -88.06 66.56
9.7 -60.32 -47.33 194.56 -75.78 64.51
10.52 -60.46 -47.46 200.7 -77.82 60.42
11.34 -60.71 -47.64 204.8 ~74.75 70.66
11.75 -60.93 -47.41 207.87 -67.58 75.78
11.97 ~61.21 -46.91 204.8 -68.61 77.82
12.39 -61.38 -46.62 195.58 -74.75 79.87
12.96 -61.35 -46.4 196.61 -73.73 78.85
13.45 -61.29 -46.08 194.56 -80.9 79.87
14.13 -61.09 -45.92 191.49 -82.94 80.9
14.86 -60.87 -45.82 192.51 -78.85 82.94
15.52 -60.68 -45.54 198.66 -74.75 86.02
159 -60.56 -44.91 208.9 -92.16 92.16
16.6 -60.14 -44.5 201.73 -91.14 90.11
17.42 -59.75 -44.24 195.58 -79.87 86.02
18.26 -59.6 -43.88 199.68 -31.92 83.97
19.23 -59.47 -43.64 199.68 -81.92 92.16
20.01 -59.21 -43.09 200.7 -79.87 03.18
20.77 -59.03 -42.52 193.54 -71.68 89.09
21.67 -58.99 -41.88 181.25 -79.87 86.02
22,94 -58.81 -41.62 192.51 ~100.35 91.14
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yaw-1 roll-1 pitch-1 accel:x-1 | accel:y-1 | accel:z-1

24.85 -58.36 -41.84 202.75 -100.35 96.26
26.71 -57.93 -41.95 200.7 -94.21 97.28
28.63 -57.59 -41.88 198.66 -88.06 98.3

30.5 -57.33 -41.65 197.63 -86.26 98.3
32.79 -56.94 -41.63 197.63 -106.5 100.35
35.35 -56.38 -41.78 196.61 -99.33 104.45
37.73 -55.86 -41.53 197.63 -91.14 103.42
40.14 -55.46 -40.93 199.68 -89.09 112.64
42.42 -54.98 -40.04 195.58 -81.92 115.71

44.8 -54.49 -38.84 190.46 -64.51 117.76
46.89 -54.08 -37.24 181.25 -65.54 116.74
49.22 -53.6 -35.68 174.08 -56.32 115.71
51.31 -53.19 -34.05 178.18 -23.55 113.66
52.96 -53.1 -311.91 187.39 -2.05 107.52
53.96 -53.44 -29.63 195.58 3.07 113.66
54.37 -53.98 -26.89 186.37 -12.29 115.71
54.89 -54.24 -24.76 180.22 -17.41 111.62
55.59 -54.45 -22.84 197.63 -12.29 123.9
55.85 -54.78 -20.62 212.99 -22.53 140.29
56.09 -55.03 -18.31 191.49 -20.48 140.29
56.37 -55.01 -16.44 166.91 3.07 136.19
55.97 -54.96 -14.09 163.84 20.48 138.24
54.83 -54.94 -11.36 165.89 29.7 132.1
53.28 -55 -8.39 172.03 31.74 129.02

51.8 -55.1 -5.67 168.96 25.6 132.1
50.39 -55.02 -3.23 163.84 15.36 138.24
49.17 -54.69 -1.27 179.2 -14.34 159.74
48.83 -53.99 -0.26 209.92 -48.13 180.22
49.58 -53.4 -0.47 203.78 -23.55 135.17
49.78 -53.52 0 196.61 -10.24 119.81
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yaw-1 roli-1 pitch-1 accel:x-1 | accel:y-1 | accel:z-1

49.54 -53.77 0.87 191.49 -7.17 107.52
49.21 -54.08 1.74 182.27 1.02 120.83
48.74 -54.11 2.7 181.25 8.19 137.22
48.22 -53.85 3.57 201.73 20.48 158.72
47.37 =533 4.66 215.04 11.26 154.62
46.94 -53.02 5.09 19149 -11.26 138.24
47.25 -52.81 4.59 165.89 -24.58 128
47.71 -52.55 3.92 159.74 -22.53 125.95
48.11 -52.26 3.34 164.86 -19.46 133.12
48.51 -51.97 2.72 177.15 -8.19 136.19
48.67 -51.72 2.31 185.34 -11.26 141.31
48.93 -51.49 1.81 190.46 -28.67 145.41
49.77 -51.28 0.67 190.46 ~35.84 148.48

50.8 -51.04 -0.61 181.25 -37.89 14541
51.86 -50.73 -1.86 176.13 -37.89 145.41

52.8 ~50.38 -2.93 181.25 -33.79 147.46
53.73 -50.07 -3.89 186.37 -31.74 145.41
54.57 -49.88 -4.69 180.22 -31.74 148.48
55.46 -49.59 -5.42 176.13 -27.65 145.41
56.21 -49.35 -5.94 177.15 -24.58 146.43

56.9 -49.15 -6.4 174.08 -27.65 144.38
57.66 -48.99 6.9 174.08 -29.7 147.46
58.45 -48.78 -7.44 173.06 -29.7 149.5

59.2 -48.58 -7.94 174.08 -27.65 153.6
59.98 -48.35 -8.43 178.18 -24.58 154.62
60.61 -48.2 -8.8 177.15 -19.46 155.65
61.08 -48.05 -9.01 172.03 -18.43 153.6
61.64 -47.88 -9.24 169.98 -25.6 151.55
62.33 -47.75 -9.65 166.91 -25.6 155.65
62.98 -47.54 -10 167.94 -21.5 155.65




-74-

yaw-1 roll-1 pitch-1 accel:x-1 | accel:y-1 | accel:z-1
63.49 -47.38 -10.19 167.94 -20.48 151.55
64.04 -47.3 -10.36 164.86 -21.5 149.5
64.58 -47.23 ~10.51 159.74 -26.62 149.5
65.23 -47.08 -10.76 158.72 -27.65 159.74
65.8 -46.78 -10.94 166.91 -16.38 157.7
66.07 -46.64 -10.76 157.7 -17.41 144.38
66.4 -46.54 ~10.7 14541 -31.74 144.38
67.07 -46.3 -10.91 148.48 -41.98 142.34
67.88 -46.12 -11.23 151.55 -41.98 191.49
68.75 -45.16 -11.41 19046 =1.17 196.61
68.84 -44.9 -10.69 192.51 7.17 188.42
68.5 -44.82 -9.67 163.84 16.38 160,77
68.22 -44.75 -8.86 148.48 9.22 158.72
68.28 -44.51 -8.45 156.67 4.1 166.91
68.37 -44.27 -8.16 165.89 7.17 177.15
68.35 -44.02 -7.66 161.79 18.43 175.1
68.09 -43.8 -6.93 163.84 25.6 178.18
67.57 -43.57 -5.87 161.79 33.79 178.18
66.89 -43.38 -4.63 161.79 33.79 182.27
66.19 -43.11 -3.37 165.89 34.82 188.42
65.43 -42.8 -2.07 164.86 38.91 188.42
64.63 -42.46 -0.69 165.89 44.03 186.37
63.73 -42.17 0.8 166.91 50.18 181.25
62.73 -41.99 2.26 158.72 57.34 176.13
61.49 -41.72 3.72 154.62 65.54 176.13
60.06 -41.36 5.16 155.65 553 180.22
58.82 -40.97 6.24 151.55 53.25 175.1
57.72 -40.65 7.05 149.5 51.2 176.13
56.62 -40.27 7.68 152.58 38.91 179.2
55.78 -39.92 7.89 144.38 23.55 180.22
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MAHEHIN A, 'imasnﬁsmqmé’ﬂymsﬂm Razor IMU

9 Degrees of Freedom - Razor IMU
SEN-10736 RoHS

Description: The 9DOF Razor IMU incorporates three sensors - anlTG-3200 (MEMS
triple-axis  gyro), ADXL345 (triple-axis  accelerometer),and HMCS5883L (triple-axis
magnetometer) - to give you nine degrees of inertial measurement. The outputs of all
sensors are processed by an on-board ATmega328 and output over a serial interface. This
enables the 9DOF Razor to be used as a very powerful control mechanism for UAVs,

autonomous vehicles and image stabilization systems.

The board comes programmed with the 8MHz Arduino bootloader (stk500vl) and
some example firmware that demos the outputs of all the sensors. Simply connect to the
serial TX and RX pins with a 3.3V FTDI Basic Breakout, open a terminal program to
57600bps and a menu will guide you through testing the sensors. You can use the Arduino
IDE to program your code onto the 9DOF, just select the ‘Arduino Pro or Pro Mini (3.3v,
8mhz) w/ATmega328’ as your board.

The 9DOF operates at 3.3VDC; any power supplied to the white JST connector will be
regulated down to this operating voltage - our LiPo batteries are an excellent power supply
choice. The output header is designed to mate with our 3.3V FTDI Basic Breakout board,
s0 you can easily connect the board to a computer’s USB port. Or, for a wireless solution,

it can be connected to the Bluetooth Mate or an XBee Explorer.

Having a hard time picking an IMU? Our Accelerometer, Gyro, and IMU Buying
Guide might help!

Note: This product is a collaboration with Jordi Munoz of 3d Robotics. A portion of each

sales goes back to them for product support and continued development.
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Features:

9 Degrees of Freedom on a single, flat board:
o ITG-3200 - triple-axis digital-output gyroscope
o ADXIL345 - 13-bit resolution, +16g, triple-axis accelerometer
o HMCS5883L - triple-axis, digital magnetometer
Outputs of all sensors processed by on-board ATmega328 and sent out via a serial
stream
Autorun feature and help menu integrated into the example firmware
Output pins match up with FTDI Basic Breakout, Bluetooth Mate, XBee Explorer
3.5-16VDC input
ON-OFTF control switch and reset switch

Dimensions: 1.1" x 1.6" (28 x 41mm)
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Bluetooth Mate Gold
WRL-12580 RoHS

Description: The Bluetooth Mate Gold is very similar to our BlueSMiRF modem, but it is
designed specifically to be used with our Arduino Pros and LilyPad Arduinos. These
modems work as a serial (RX/TX) pipe, and are a great wireless replacement for serial
cables. Any serial stream from 2400 to 115200bps can be passed seamlessly from your
computer to your target. We’ve tested these units successfully over open air at 350ft
(106m)!

Bluetooth Mate has the same pin out as the FTDI Basic, and is meant to plug directly into
an Arduino Pro, Pro Mini, or LilyPad Mainboard. Because we’ve arranged the pins to do
this, you cannot directly plug the Bluetooth Mate to an FTDI Basic board (you’ll have to
swap TX and RX).

This unit ships with an RN-41 class 1 bluetooth module, a very easy-to-use and well
documented bluetooth module. Make sure you check out the datasheet and command set
links below. If you don’t need the extra range, check out the Bluetooth Mate Silver which

uses a Class 2 module which has less range.

The Bluetooth Mate has on-board voltage regulators, so it can be powered from any 3.3 to
6VDC power supply. We’ve got level shifting all set up so the RX and TX pins on the
remote unit are 3-6VDC tolerant.Do not attach this device directly to a serial port. You

will need an RS8232 to TTL converter circuit if you need to attach this to a computer.

Unit comes without a connector; if you want to connect it to an Arduino Pro, we’d suggest

the 6-pin right-angle femaie header.

Note: If you are looking for the ability to use the FTDI directly with your Bluetooth Mate

check out our Crossover Breakout for FTDI!

Note: The hardware reset pin of the RN-41 module is broken out on the bottom side of the
board. This pin is mislabeled as ‘P106’, it is actually P1O4. Should you need to reset the
Mate, pull this pin high upon power-up, and then toggle it 3 times.
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Features:

¢ v6.15 Firmware

» Designed to work directly with Arduino Pro’s and LilyPad main boards

» FCC Approved Class 1 Bluetooth® Radio Modem

o Very robust link both in integrity and transmission distance (100m) - no more
buffer overruns!

« Low power consumption : 25mA avg

« Hardy frequency hopping scheme - operates in harsh RF environments like WiFi,
802.11g, and Zigbee

o Encrypted connection

¢ Frequency: 2.4~2.524 GHz

e Operating Voltage: 3.3V-6V

¢ Serial communications: 2400-115200bps

s Operating Temperature: -40 ~+70C

s Built-in antenna

Dimensions:

o Board: 1.75x0.65"
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Polymer Lithium Ion Battery

Description: These are very slim, extremely light weight batteries based on the new
Polymer Lithium Ion chemistry. This is the highest energy density currently in production.
Each cell outputs a nominal 3.7V at 1000mAh! Comes terminated with a standard 2-pin
JST-PH connector - 2mm spacing between pins. These batteries require special charging.

Do not attempt to charge these with anything but a specialized Lithium Polymer charger.

Battery includes built-in protection against over voltage, over current, and minimum

voltage.

Note: Due to shipping restrictions, only two batteries can be shipped together at one time,
We should be able to ship more than two batteries at a time by the end of 2014.

Note: Although these cells are rated for 2C continuous discharge, the wiring and
connectors are only rated up to 1A, so be sure to take that into account when determining

your power requirements,

Note: Be careful with the JST connectors. They can stick in pretty good and tugging on

them can damage the connector. Check this tutorial for an easy way to remove them safely.
Dimensions: 2.00 x 1.32 x 0.23" (50.8 x 33.5 x 5.9 mm)

Weight: 22g (0.770z)

Features:

+ Excellent long-term self-discharge rates (<8% per month)

s Robust power source under extreme conditions (-25 to 60C)
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