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Table 1. MMS located RE [GSE]

# day UT RE (X,Y,Z) # day UT RE (X,Y,Z)

1 05-19 03:06:42 -10.55,-3.6,0.06 51 07-26 11:31:44 -23.54 , 6.85 , 5.42

2 05-19 09:46:58 -15.19,-9.03,1.54 52 07-28 20:00:06 -20.52 , 9.66 , 4.2

3 05-19 10:00:53 -15.3,-9.18,1.58 53 07-28 20:10:46 -20.59 , 9.65 , 4.22

4 05-22 08:29:35 -17.04 , -10.49 , 2.25 54 07-29 08:16:50 -23.29 , 7.55 , 5.56

5 05-28 00:35:14 -18.49 , -9.84 , 2.62 55 07-29 09:22:55 -23.32 , 7.28 , 5.63

6 05-28 00:39:00 -18.51 , -9.87 , 2.63 56 07-31 20:57:39 -21.95 , 9.91 , 5.0

7 05-28 04:35:40 -19.41 , -11.64 , 3.28 57 07-31 22:33:00 -22.3 , 9.64 , 5.17

8 05-28 04:39:08 -19.42 , -11.67 , 3.29 58 07-17 06:03:30 -16.81 , 6.89 , 2.4

9 05-28 05:03:00 -19.49 , -11.83 , 3.35 59 07-17 07:52:30 -18.13 , 6.78 , 2.78

10 05-28 05:43:18 -19.58 , -12.09 , 3.45 60 07-17 14:51:20 -21.86 , 5.9 , 4.01

11 05-28 05:54:14 -19.6 , -12.16 , 3.48 61 07-17 15:40:30 -22.18 , 5.77 , 4.14

12 05-28 06:02:32 -19.62 , -12.22 , 3.5 62 07-18 03:43:30 -24.3 , 3.23 , 5.45

13 05-28 06:05:13 -19.62 , -12.23 , 3.51 63 07-18 13:03:03 -22.88 , 0.82 , 5.78

14 05-28 06:29:40 -19.67 , -12.39 , 3.57 64 07-20 00:54:03 -16.23 , 7.61 , 2.36

15 05-28 06:34:02 -19.68 , -12.42 , 3.58 65 07-20 19:15:39 -23.94 , 5.15 , 5.19

16 05-28 06:44:07 -19.69 , -12.48 , 3.6 66 07-23 17:18:24 –23.9 , 5.57 , 5.46

17 05-28 07:04:30 -19.72 , -12.6 , 3.65 67 07-23 20:44:54 -23.86 , 4.72 , 5.68

18 05-28 14:23:19 -19.64 , -14.75 , 4.53 68 07-24 12:48:13 -18.53 , -0.05 , 5.37

19 05-28 14:26:48 -19.64 , -14.77 , 4.54 69 07-24 12:54:30 -18.47 , -0.08 , 5.35

20 05-28 15:01:00 -19.57 , -14.89 , 4.59 70 07-24 13:02:30 -18.38 , -0.12 , 5.34

21 05-28 15:04:00 -19.57 , -14.9 , 4.6 71 07-24 13:07:35 -18.32 , -0.15 , 5.33

22 05-28 15:30:18 -19.51 , -14.99 , 4.64 72 07-24 13:07:30 -18.32 , -0.15 , 5.33

23 05-28 07:14:30 -19.74 , -12.67 , 3.68 73 07-24 13:09:30 -18.3 , -0.16 , 5.33

24 05-28 14:59:00 -19.57 , -14.89 , 4.59 74 07-26 05:11:30 -22.45 , 8.09 , 4.77

25 05-28 16:13:40 -19.41 , -15.14 , 4.71 75 07-26 13:40:54 -23.65 , 6.34 , 5.57

26 06-11 17:38:35 -22.17 , -10.68 , 4.98 76 07-26 17:40:38 -23.48 , 5.31 , 5.78

27 06-19 03:56:26 -16.81 , -0.34 , 1.64 77 07-29 04:36:33 -22.93 , 8.36 , 5.26

28 08-21 13:20:50 -16.55 , 7.68 , 5.45 78 07-29 07:46:30 -23.26 , 7.67 , 5.53

29 06-24 23:18:06 -20.15 , -0.43 , 2.72 79 07-29 08:35:30 -23.3 , 7.48 , 5.58

30 06-05 14:03:11 -20.76 , -8.81 , 3.35 80 07-29 09:23:08 -23.32 , 7.28 , 5.63

31 06-11 01:58:23 -20.73 , -6.03 , 3.02 81 07-29 09:48:33 -23.33 , 7.17 , 5.66

32 06-11 17:36:34 -22.18 , -10.67 , 4.98 82 07-31 20:57:48 -21.95 , 9.91 , 4.99

33 06-14 06:48:18 -22.85 , -8.23 , 4.44 83 07-31 22:33:18 -22.3 , 9.64 , 5.17

34 06-15 02:16:10 -18.3 , -11.23 , 5.43 84 07-31 23:46:48 -22.52 , 9.41 , 5.29

35 06-16 23:49:21 -22.98 , -6.53 , 4.21 85 07-17 06:03:00 -16.81 , 6.89 , 2.4

36 06-17 00:14:00 -23.03 , -6.65 , 4.26 86 07-18 13:03:34 -22.87 , 0.82 , 5.78

37 06-17 04:14:17 -23.24 , -7.74 , 4.71 87 07-26 13:30:00 -23.64 , 6.39 , 5.56

38 06-19 03:50:31 -16.73 , -0.3 , 1.61 88 07-31 21:40:27 -22.11 , 9.79 , 5.07

39 06-19 04:05:24 -16.92 , -0.39 , 1.67 89 08-01 00:48:12 -22.67 , 9.2 , 5.38

40 06-19 05:31:14 -17.99 , -0.93 , 1.97 90 08-06 01:20:36 -16.93 , 12.27 , 3.6

41 06-19 05:38:17 -18.07 , -0.98 , 2.0 91 08-06 05:34:20 -19.01 , 12.31 , 4.3

42 06-24 23:57:17 -20.5 , -0.63 , 2.84 92 08-06 18:56:30 -22.15 , 10.37 , 5.73

43 06-25 06:11:39 -22.95 , -2.49 , 3.87 93 08-07 15:56:10 -16.17 , 2.6 , 5.01

44 07-08 21:13:03 -18.28 , 4.38 , 2.47 94 08-09 16:55:39 -21.7 , 10.6 , 5.9

45 07-11 23:25:23 -21.91 , 4.07 , 3.78 95 08-21 12:58:39 -16.72 , 7.89 , 5.49

46 07-12 11:53:20 -24.53 , 1.34 , 5.28 96 08-21 13:06:35 -16.66 , 7.82 , 5.48

47 07-18 20:00:42 -19.87 , -1.07 , 5.53 97 08-23 15:37:22 -18.63 , 15.52 , 5.98

48 07-24 12:48:03 -18.53 , -0.05 , 5.37 98 08-21 18:10:30 -13.7 , 4.58 , 4.62

49 07-24 12:54:43 -18.46 , -0.08 , 5.35

50 07-24 13:07:04 -18.32 , -0.15 , 5.33
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Table 2. MMS located RE [GSE]

# day UT RE (X,Y,Z) # day UT RE (X,Y,Z)

1 05-28 07:09:49 -19.73 , -12.63 , 3.66 18 07-26 04:51:30 -22.35 , 8.15 , 4.73

2 06-11 02:10:52 -20.81 , -6.11 , 3.06 19 07-26 04:51:30 -22.35 , 8.15 , 4.73

3 06-19 03:53:00 -16.76 , -0.31 , 1.62 20 07-26 04:51:30 -22.35 , 8.15 , 4.73

4 06-19 04:01:41 -16.88 , -0.37 , 1.65 21 07-26 11:42:30 -23.56 , 6.81 , 5.43

5 06-19 04:00:18 -16.86 , -0.36 , 1.65 22 07-29 10:24:00 -23.32 , 7.02 , 5.69

6 07-23 16:46:30 -23.88 , 5.69 , 5.42 23 07-29 10:24:00 -23.32 , 7.02 , 5.69

7 07-23 16:54:30 -23.88 , 5.66 , 5.43 24 07-31 23:46:48 -22.52 , 9.41 , 5.29

8 07-23 16:54:30 -23.88 , 5.66 , 5.43 25 07-31 23:46:48 -22.52 , 9.41 , 5.29

9 07-23 17:00:10 -23.89 , 5.64 , 5.44 26 07-31 23:51:20 -22.53 , 9.39 , 5.3

10 07-23 17:00:10 -23.89 , 5.64 , 5.44 27 07-31 23:51:20 -22.53 , 9.39 , 5.3

11 07-23 17:08:30 -23.9 , 5.61 , 5.45 28 07-06 09:00:00 -22.27 , 2.13 , 3.7

12 07-15 10:20:30 -24.34 , 1.67 , 5.54 29 07-06 17:46:07 -24.42 , 0.07 , 4.86

13 07-15 10:38:00 -24.31 , 1.6 , 5.55 30 07-26 07:52:28 -23.06 , 7.61 , 5.08

14 07-18 03:43:30 -24.3 , 3.23 , 5.45 31 07-26 07:52:28 -23.06 , 7.61 , 5.08

15 07-18 13:10:00 -22.84 , 0.79 , 5.78 32 07-26 11:42:24 -23.56 , 6.81 , 5.43

16 07-18 19:01:15 -20.42 , -0.8 , 5.6 33 07-06 03:07:41 -19.25 , 3.39 , 2.65

17 07-20 18:23:10 -23.82 , 5.35 , 5.1 34 07-25 22:08:45 -19.75 , 8.96 , 3.74
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Table 3. The Minimum Variance Analysis Results For Class I (1)

# λM
λN

λL
λN

L M N

1 10.7 105.7 0.6, 0.2, -0.7 0.02, 0.9, 0.3 0.8, -0.2, 0.6

2 16.7 43.2 0.08, 0.6, -0.7 -0.9, -0.09, -0.2 -0.2, 0.7, 0.66

3 2.9 17.8 0.01, 0.05, 0.9 -0.5, -0.8, 0.05 0.8, -0.5, 0.01

4 6.2 38.2 0.5, -0.2, 0.8 0.8, 0.2, -0.5 -0.06, 0.9, 0.3

5 11.3 52 0.5, 0.6, 0.7 -0.7, -0.1, 0.6 0.5, -0.8, 0.3

6 2.4 40.1 0.4, 0.3, -0.9 0.09, 0.9, 0.3 0.9, -0.2, 0.3

7 12.9 150.5 0.2, -0.5, 0.9 0.1, 0.9, 0.4 -0.9, 0.05, 0.2

8 3.9 69 0.2, 0.4, 0.9 -0.6, -0.7, 0.5 0.8, -0.6, 0.1

9 1.4 52.7 0.5, 0.2, 0.8 0.5, 0.7, -0.5 -0.6, 0.7, 0.2

10 13.7 94.9 0.5, 0.2, 0.9 0.4, 0.8, -0.4 -0.7, 0.6, 0.3

11 37.3 457 0.5, 0.3, 0.8 0.3, 0.8, -0.5 -0.8, 0.5, 0.3

12 6.2 37.4 0.3, -0.6, -0.8 0.8, -0.2, 0.5 -0.4, -0.8, 0.4

13 3.5 24.1 0.2, -0.05, 0.9 -0.5, 0.8, 0.1 -0.8, -0.5, 0.1

14 8.8 322.7 0.1, -0.6, 0.7 0.3, 0.7, 0.6 -0.9, 0.1, 0.3

15 33.9 159.9 0.2, -0.4, 0.9 0.6, 0.8, 0.2 -0.8, 0.5, 0.3

16 17.4 74.7 0.5, 0.01, -0.8 -0.2, 0.9, -0.1 0.8, 0.3, 0.5

17 5.9 32.4 0.3, 0.2, 0.9 0.1, 0.9, -0.3 -0.9, 0.2, 0.2

18 14.3 132.4 0.5, 0.03, -0.9 -0.8, 0.2, -0.5 0.2, 0.9, 0.1

19 26.8 68.8 0.2, -0.1, 0.9 0.9, 0.3, -0.2 -0.3, 0.9, 0.2

20 42.5 1143.3 0.4, 0.05, 0.9 0.05, 0.9, -0.08 -0.9, 0.08, 0.4

21 7.7 651.8 0.001,-0.6,-0.7 0.01,0.7,-0.6 0.9,-0.007,0.008

22 6.2 83.2 0.6, 0.3, 0.7 0.5, 0.42, -0.7 -0.6, 0.8, 0.05

23 7.5 151 0.02, 0.2, 0.9 -0.2, 0.9, -0.2 -0.9, -0.2, 0.07

24 10 65.3 0.4, 0.5, 0.8 -0.5, -0.5, 0.6 0.7, -0.6, 0.05

25 24.9 360.9 0.2, 0.6, 0.8 -0.2, 0.8, -0.5 -0.9, -0.008, 0.3

26 2.7 24.3 0.4, 0.5, 0.7 0.2, 0.7, -0.6 -0.9, 0.4, 0.2

27 3.2 64 0.3, -0.2, -0.9 0.2, 0.9, -0.1 0.9, -0.2, 0.3

28 254 560.5 0.05, -0.2, 0.9 0.08, 0.9, 0.2 -0.9, 0.07, 0.06

29 11.1 85.5 0.6, -0.2, -0.7 0.5, 0.8, 0.2 0.5, -0.5, 0.6

30 5.5 27.5 0.2, -0.08, 0.9 0.6, 0.7, -0.09 -0.7, 0.7, 0.2

31 35.5 6599.8 0.2, -0.3 -0.9 0.6, 0.8, -0.2 0.8, -0.5, 0.3

32 7.2 160.9 0.4, -0.4, 0.8 0.6, 0.8, 0.08 -0.7, 0.5, 0.5

33 8.1 57.5 0.6, 0.3, -0.7 0.2, 0.8, 0.5 0.8, -0.4, 0.4

34 8.2 84.6 0.2, -0.2, 0.9 0.3, 0.9, 0.1 -0.9, 0.3, 0.2

35 7.8 58.9 0.3, 0.6, -0.7 -0.8, 0.5, 0.1 0.5, 0.5, 0.6

36 56.7 613.9 0.02, -0.003,-0.9 -0.6, 0.8, -0.01 0.8, 0.6, 0.02

37 7.8 107 0.004, -0.7, -0.7 0.3, -0.67, 0.66 -0.9, -0.2, 0.2

38 4.6 22.5 0.6, -0.1, -0.8 0.1, 0.9, -0.02 0.8, -0.08, 0.6

39 1.5 93.5 0.4, -0.1, -0.9 -0.3, 0.9, -0.2 0.9, 0.3, 0.3

40 65.6 427.4 0.07, 0.19, -0.9 -0.4, 0.9, 0.15 0.9, 0.4, 0.14

41 9.1 136.5 0.05, 0.6, 0.8 -0.2, -0.8, 0.6 0.9, -0.2, 0.06

42 5.1 132.6 0.2, -0.19, 0.9 -0.2, 0.9, 0.22 -0.9, -0.2, 0.12

43 38.6 326.5 0.5, 0.008, 0.9 0.15, 0.9, -0.09 -0.9, 0.17, 0.5

44 27.1 129.8 0.3, -0.4, -0.9 0.2, 0.9, -0.3 0.9, -0.1, 0.3

45 4.8 30.8 0.1, -0.4, -0.9 0.68, 0.66, -0.2 0.7, -0.5, 0.4
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Table 4. The Minimum Variance Analysis Results For Class I (2)

# λM
λN

λL
λN

L M N

46 24.2 143.7 0.48, 0.27, 0.8 -0.29, 0.9, -0.1 -0.8, -0.17, 0.5

47 9.9 84.5 0.48, 0.41, 0.8 0.21, 0.79, -0.5 -0.84, 0.4, 0.3

48 2 7.1 0.38, 0.2, -0.9 0.4, 0.8, 0.4 0.8, -0.5, 0.2

49 10.6 41.3 0.16, 0.2, 0.9 -0.02, 0.9, -0.1 -0.9, 0.003, 0.17

50 7.5 92.3 0.2, -0.7, 0.67 0.5, 0.7, 0.5 -0.8, 0.2, 0.5

51 38.4 455.8 0.1, -0.5, 0.8 0.6, -0.6, -0.4 0.8, 0.6, 0.2

52 4 58.2 0.3, -0.2, -0.9 0.67, 0.7, 0.06 0.65, -0.63, 0.4

53 3.3 254.5 0.06, -0.07, -0.9 0.9, 0.4, 0.03 0.4, -0.9, 0.09

54 1.6 5.7 0.3, -0.65, 0.68 0.6, -0.4, -0.66 0.7, 0.6, 0.3

55 71.1 249.8 0.3, 0.3, -0.9 0.2, 0.9, 0.4 0.9, -0.3, 0.2

56 11.7 18.2 0.2 , 0.2, 0.9 -0.6, 0.8, -0.04 -0.8, -0.6, 0.2

57 6.5 52.9 0.1, -0.1, 0.9 0.9, -0.4, -0.2 0.4, 0.9, 0.1

58 15.3 22.7 0.2, -0.6, -0.7 -0.07, 0.74, -0.6 0.9, 0.2, 0.09

59 18.3 1023 0.3, 0.5, 0.8 0.09, 0.8, -0.5 -0.9, 0.2, 0.2

60 9.7 123.6 0.05, -0.2, 0.9 0.1, 0.9, 0.2 -0.9, 0.1, 0.07

61 42.3 999.1 0.3, 0.03, -0.9 0.2, 0.9, 0.08 0.9, -0.2, 0.3

62 15.2 161.1 0.5, 0.09, 0.9 -0.2, 0.9, 0.02 -0.9, -0.2, 0.5

63 8.6 1151.1 0.1, -0.002, 0.9 -0.3, 0.9, 0.04 -0.9, -0.3, 0.1

64 10.6 517.7 0.3, -0.034, 0.9 -0.7, 0.67, 0.2 -0.66, -0.73, 0.1

65 7.5 207.6 0.63, -0.4, 0.7 0.09, 0.9, 0.4 -0.8, -0.2, 0.6

66 6.9 62.6 0.2, -0.58, -0.8 0.57, 0.7, -0.4 0.8, -0.4, 0.5

67 8 190.4 0.06, 0.2, -0.9 -0.7, 0.6, 0.1 0.66, 0.70, 0.2

68 8.6 82.2 0.06, -0.09, 0.9 0.3, 0.9, 0.06 -0.9, 0.3, 0.08

69 5.9 38.3 0.2, 0.06, 0.9 0.3, 0.9, -0.1 -0.9, 0.3, 0.2

70 5.6 52.5 0.3, -0.4, 0.9 -0.2, 0.9, 0.5 -0.9, -0.3, 0.1

71 5.6 52.5 0.2, -0.4, 0.9 -0.3, 0.8, 0.5 -0.9, -0.4, 0.1

72 9.5 77.1 0.3, -0.6, 0.8 0.6, 0.7, 0.3 -0.7, 0.4, 0.6

73 14.3 163.4 0.3, 0.9, -0.3 -0.2, -0.3, -0.9 -0.94, 0.3, 0.06

74 1.6 10.2 0.004, 0.5, -0.9 -0.2, -0.9, -0.5 -0.9, 0.2, 0.1

75 52.2 410.9 0.5, 0.03, 0.9 -0.09, 0.9, 0.02 -0.9, -0.09, 0.5

76 4.9 19.7 0.1, -0.05, -0.9 0.8, 0.4, 0.09 0.5, -0.8, 0.1

77 104.4 384 0.43, -0.7, -0.6 0.7, -0.07, 0.6 -0.5, -0.7, 0.48

78 5 19.1 0.4, -0.2, 0.9 0.9, 0.04, -0.4 0.05, 0.9, 0.2

79 30.2 245.5 0.01, -0.430, 0.9 0.3, -0.85, -0.4 0.9, 0.27, 0.11

80 104.7 255.9 0.3, 0.05, -0.9 0.3, 0.9, 0.1 0.9, -0.3, 0.2

81 14.8 209.2 0.27, 0.3, -0.9 -0.7, 0.7, 0.03 0.7, 0.6, 0.4

82 3.2 16.2 0.4, -0.8, -0.3 0.26, -0.26, 0.9 -0.9, -0.5, 0.1

83 12.4 158 0.1, -0.3, 0.9 0.5, -0.8, -0.3 0.9, 0.5, 0.03

84 27.2 36 0.3, -0.9, 0.1 0.1, 0.2, 0.9 -0.9, -0.3, 0.2

85 2 56.7 0.04, -0.4, -0.9 0.2, 0.9, -0.4 0.9, -0.2, 0.1

86 6.1 76.2 0.1, -0.2, 0.9 0.008, 0.9, 0.2 -0.9, -0.01, 0.1

87 47.7 291 0.5, 0.2, -0.8 -0.03, 0.9, 0.2 0.8, -0.1, 0.5

88 2.7 25.9 0.4, -0.09, 0.9 -0.5, 0.8, 0.3 -0.8, -0.6, 0.2

89 43.8 212 0.05, 0.16, 0.9 -0.4, 0.9, -0.1 -0.9, -0.4, 0.1

90 8.4 218.5 0.08, 0.01, 0.9 -0.05, 0.9, -0.01 -0.9, -0.05, 0.08

91 12.9 122.4 0.2, 0.5, -0.8 -0.4, 0.8, 0.4 0.9, 0.2, 0.3

92 14.4 116.1 0.1, 0.1, 0.9 -0.2, 0.9, -0.1 -0.9, -0.2, 0.1

93 4.3 27.7 0.68, -0.3, 0.66 -0.1, 0.8, 0.57 -0.7, -0.5, 0.4

94 1.3 212.3 0.3, -0.5, 0.8 -0.3, 0.7, 0.6 -0.9, -0.5, 0.04

95 21.7 350.2 0.04, 0.009, 0.9 -0.3, 0.9, 0.005 -0.9, -0.3, 0.04

96 13.2 291.1 0.5, -0.06, 0.9 -0.2, 0.9, 0.2 -0.8, -0.3, 0.4

97 9.0 63.1 0.4, 0.2, -0.9 0.3, 0.9, 0.2 0.9, -0.4, 0.3

98 2 56.7 0.04, -0.4, -0.9 0.2, 0.8, -0.4 0.9, -0.2, 0.1
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Table 5. The Minimum Variance Analysis Results For Class II

# λM
λN

λL
λN

L M N

1 5.24 9.4 0.19,0.17,-0.96 -0.97,-0.04,-0.20 -0.07,0.98,0.15

2 2.7 24.3 0.4, 0.5,0.7 0.2, 0.7, -0.65 -0.8, 0.4, 0.2

3 4.7 856.8 0.21, 0.53, 0.81 -0.52, 0.77, -0.36 -0.82, -0.3, 0.4

4 8.8 11.9 0.48,-0.68,-0.54 -0.09,0.58,-0.80 0.87, 0.44, 0.22

5 33.6 18.7 0.14,-0.002,-0.98 -0.82,0.54,-0.12 0.54, 0.83,0.075

6 5.69 450.62 0.14,0.63,0.76 0.13,-0.78,0.62 0.98,0.01,-0.19

7 75.67 813.54 0.06,0.47,0.88 0.64,-0.70,0.33 0.77,0.54,-0.34

8 19.6 14218.5 0.08,0.72,0.69 0.60,-0.59,0.54 0.8,0.37,-0.48

9 42.25 103.88 0.01,0.59,0.81 0.61,-0.64,0.47 0.79,0.49,-0.36

10 29.62 186.86 0.6,-0.52,0.61 -0.20,-0.83,-0.52 0.78,0.19,-0.60

11 58.12 581.82 0.32,0.06,0.95 0.77,-0.61,-0.22 0.56,0.79,-0.24

12 10.1 11.9 0.05,0.86,-0.5 -0.1,-0.5,-0.8 -0.9,0.11, 0.07

13 10.1 11.9 0.05,0.86,-0.5 -0.1,-0.5,-0.8 -0.9,0.11, 0.07

14 3.3 30 0.4,-0.05,0.9 -0.16,0.97,0.12 -0.9,-0.2,0.38

15 1.8 18.1 0.01,0.34,-0.93 -0.85,0.5,0.17 0.5,0.8,0.3

16 1.8 9.9 0.01, 0.3, -0.9 -0.9, 0.5, 0.17 0.5, 0.8, 0.3

17 1.8 9.9 0.01, 0.3, -0.9 -0.9, 0.5, 0.17 0.5, 0.8, 0.3

18 8.2 21 0.15, 0.3, 0.9 -0.06, 0.9, -0.3 -0.9, -0.01, 0.2

19 8.2 21 0.15, 0.3, 0.9 -0.06, 0.9, -0.3 -0.9, -0.01, 0.2

20 8.2 21 0.15, 0.3, 0.9 -0.06, 0.9, -0.3 -0.9, -0.01, 0.2

21 6.3 136 0.2, -0.4, 0.9 0.4, 0.8, 0.3 -0.9, 0.3, 0.2

22 6.3 136 0.2, -0.4, 0.9 0.4, 0.8, 0.3 -0.9, 0.3, 0.2

23 6.3 136 0.2, -0.4, 0.9 0.4, 0.8, 0.3 -0.9, 0.3, 0.2

24 25.9 50 0.3, -0.42, 0.82 -0.17, 0.8, 0.5 -0.9, -0.32, 0.24

25 25.9 50 0.3, -0.42, 0.82 -0.17, 0.8, 0.5 -0.9, -0.32, 0.24

26 1.3 11.3 0.6, 0.2, -0.8 0.1, 0.9, 0.3 0.8, -0.2, 0.5

27 1.3 11.3 0.6, 0.2, -0.8 0.1, 0.9, 0.3 0.8, -0.2, 0.5

28 15.3 22.7 0.2, -0.6, -0.7 -0.08, 0.7, -0.6 0.9, 0.2, 0.09

29 20.5 62 0.4, 0.4, -0.8 0.3, 0.7, 0.6 0.8, -0.5, 0.1

30 62.4 596.8 0.2, 0.5, 0.8 -0.4, 0.8, -0.3 -0.9, -0.3, 0.4

31 62.4 596.8 0.2, 0.5, 0.8 -0.4, 0.8, -0.3 -0.9, -0.3, 0.4

32 254 560.5 0.05, -0.2, 0.9 0.08, 0.9, 0.17 -0.9, 0.07, 0.06

33 9.8 15.5 0.3, -0.4, 0.9 -0.4, 0.8, 0.4 -0.9, -0.5, 0.07

34 4.4 33.8 0.9, -0.4, -0.07 0.3, 0.8, -0.5 0.2, 0.4, 0.9
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Table 6. The Timing analysis Results For Class I (1)

# [nx, ny , nz ] [V nx, V ny , V nz ] V n

1 0.38 , -0.356 , -0.853 51.37 , -47.97 , -115.05 134.82

2 0.26 , -0.965 , 0.02 23.24 , -85.19 , 1.8 88.32

3 0.87 , -0.094 , 0.485 168.08 , -18.18 , 93.88 193.38

4 0.28 , -0.921 , -0.276 116.86 , -389.12 , -116.68 422.71

5 0.02 , -0.991 , 0.136 3.19 , -195.17 , 26.83 197.03

6 0.81 , -0.588 , 0.07 202.57 , -147.94 , 17.71 251.46

7 0.99 , 0.053 , -0.146 194.04 , 10.33 , -28.58 196.41

8 0.7 , -0.686 , 0.189 403.04 , -393.44 , 108.11 573.52

9 0.74 , -0.599 , -0.295 226.23 , -182.21 , -89.76 304.03

10 0.76 , -0.598 , -0.24 164.93 , -128.92 , -51.78 215.64

11 0.75 , -0.648 , -0.105 162.66 , -139.76 , -22.75 215.66

12 0.51 , 0.811 , -0.29 96.6 , 153.86 , -54.98 189.8

13 0.82 , 0.531 , -0.215 179.13 , 115.95 , -46.9 218.47

14 0.89 , -0.206 , -0.406 243.52 , -56.35 , -110.9 273.46

15 0.97 , 0.225 , 0.072 123.52 , 28.55 , 9.09 127.11

16 0.8 , 0.39 , 0.449 203.21 , 98.62 , 113.57 252.82

17 0.91 , -0.25 , -0.339 239.78 , -66.08 , -89.69 264.4

18 0.7 , 0.266 , -0.663 188.72 , 71.68 , -179.0 269.81

19 0.42 , 0.594 , -0.688 4.32 , 6.17 , -7.14 10.38

20 0.95 , -0.236 , -0.198 255.1 , -63.26 , -53.14 268.15

21 0.99 , -0.063 , 0.15 175.52 , -11.21 , 26.69 177.89

22 0.94 , -0.279 , -0.174 213.39 , -63.06 , -39.39 225.97

23 0.88 , 0.194 , 0.432 115.01 , 25.29 , 56.37 130.56

24 0.64 , -0.486 , 0.598 82.99 , -63.38 , 77.99 130.33

25 0.95 , -0.319 , -0.047 217.83 , -73.47 , -10.84 230.14

26 0.88 , 0.419 , -0.223 329.59 , 157.1 , -83.44 374.53

27 0.72 , -0.696 , 0.024 313.59 , -303.95 , 10.28 436.84

28 0.79 , 0.543 , -0.285 143.39 , 98.48 , -51.78 181.49

29 0.26 , -0.965 , 0.02 23.24 , -85.19 , 1.8 88.32

30 0.95 , -0.27 , 0.161 154.92 , -44.14 , 26.2 163.2

31 0.53 , -0.717 , 0.454 101.19 , -137.26 , 86.85 191.37

32 0.86 , -0.05 , -0.516 300.88 , -17.57 , -181.32 351.73

33 0.87 , -0.411 , -0.274 292.12 , -138.17 , -92.21 336.05

34 0.95 , -0.006 , -0.319 174.46 , -1.11 , -58.73 184.09

35 0.39 , 0.679 , 0.624 131.99 , 232.17 , 213.2 341.73

36 0.87 , -0.389 , 0.289 88.3 , -39.32 , 29.22 100.98

37 0.71 , 0.485 , -0.511 148.3 , 101.41 , -106.83 209.02

38 0.63 , -0.187 , 0.753 118.33 , -35.15 , 141.35 187.66

39 0.97 , -0.141 , 0.18 355.57 , -51.43 , 65.87 365.26

40 0.99 , 0.156 , 0.07 161.33 , 25.62 , 11.39 163.75

41 0.99 , -0.034 , 0.156 239.21 , -8.2 , 37.91 242.34

42 0.97 , 0.235 , 0.097 348.86 , 84.89 , 34.86 360.73

43 0.8 , -0.254 , -0.537 204.48 , -64.54 , -136.54 254.21

44 0.73 , -0.37 , 0.571 84.13 , -42.42 , 65.58 114.8

45 0.74 , -0.649 , -0.168 296.82 , -259.81 , -67.26 400.16
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Table 7. The Timing analysis Results For Class I (2)

# [nx, ny , nz ] [V nx, V ny , V nz ] V n

46 0.94 , -0.273 , 0.183 568.21 , -163.99 , 110.15 601.57

47 0.97 , -0.145 , -0.211 228.18 , -34.34 , -49.73 236.04

48 0.84 , -0.528 , -0.093 357.72 , -223.96 , -39.39 423.88

49 0.86 , 0.192 , -0.476 121.7 , 27.25 , -67.43 141.78

50 0.95 , -0.299 , -0.114 235.95 , -74.48 , -28.39 249.05

51 0.87 , 0.466 , 0.162 307.73 , 164.84 , 57.43 353.79

52 0.94 , -0.273 , -0.181 38.78 , -11.21 , -7.41 41.04

53 0.94 , -0.277 , -0.18 38.3 , -11.25 , -7.31 40.58

54 0.84 , -0.382 , 0.394 467.4 , -213.7 , 220.36 559.19

55 0.9 , -0.431 , -0.05 207.77 , -99.35 , -11.48 230.59

56 0.7 , 0.669 , -0.259 220.02 , 211.09 , -81.8 315.69

57 0.54 , 0.839 , -0.056 55.35 , 85.74 , -5.77 102.22

58 0.82 , -0.474 , 0.33 206.66 , -120.12 , 83.65 253.25

59 0.73 , -0.678 , 0.042 399.29 , -369.06 , 22.65 544.2

60 0.98 , -0.19 , -0.061 341.74 , -66.41 , -21.31 348.78

61 0.87 , -0.377 , 0.328 112.58 , -48.95 , 42.63 129.95

62 0.94 , -0.251 , -0.222 130.45 , -34.82 , -30.74 138.47

63 0.99 , 0.118 , 0.002 220.9 , 26.24 , 0.53 222.46

64 0.81 , 0.543 , -0.209 106.76 , 71.31 , -27.48 131.3

65 0.72 , 0.046 , -0.694 112.96 , 7.17 , -109.14 157.23

66 0.78 , 0.353 , 0.516 325.87 , 147.51 , 215.65 417.68

67 0.21 , 0.949 , -0.24 63.88 , 293.0 , -74.07 308.89

68 0.96 , -0.167 , -0.244 430.04 , -75.22 , -109.97 450.21

69 0.94 , -0.155 , -0.306 170.69 , -28.09 , -55.54 181.68

70 0.97 , 0.199 , -0.155 298.65 , 61.58 , -47.84 308.66

71 0.93 , -0.153 , -0.329 232.98 , -38.32 , -82.13 249.99

72 0.93 , -0.153 , -0.329 232.98 , -38.32 , -82.13 249.99

73 0.68 , -0.574 , 0.463 136.57 , -116.07 , 93.74 202.26

74 0.99 , 0.061 , -0.16 218.33 , 13.5 , -35.37 221.59

75 0.7 , 0.266 , -0.663 188.72 , 71.68 , -179.0 269.81

76 0.42, 0.594 , -0.688 4.32 , 6.17 , -7.14 10.38

77 0.3 , 0.804 , -0.511 59.35 , 157.6 , -100.15 195.94

78 0.85, -0.366 , 0.389 24.77 , -10.73 , 11.4 29.3

79 0.92 , -0.321 , -0.229 132.51 , -46.36 , -32.99 144.21

80 0.93 , -0.372 , 0.053 223.73 , -89.93 , 12.75 241.46

81 0.8 , 0.587 , 0.113 84.0 , 61.46 , 11.84 104.76

82 0.83 , 0.383 , -0.409 312.34 , 144.4 , -154.03 377.01

83 0.9 , 0.405 , 0.162 88.23 , 39.71 , 15.87 98.05

84 0.8 , 0.496 , -0.34 158.42 , 98.38 , -67.41 198.29

85 0.79 , -0.531 , 0.318 241.56 , -163.46 , 97.84 307.64

86 0.9 , 0.392 , -0.206 507.08 , 221.45 , -116.44 565.44

87 0.96, -0.291, 0.007 33.28, -10.13, 0.23 426.45

88 0.96,0.245,-0.142 357.51,91.52, -53.0 372.83

89 0.86 , 0.466 , -0.228 145.45 , 79.19 , -38.84 170.1

90 0.92 , -0.394 , 0.056 144.5 , -62.07 , 8.81 157.52

91 0.96 , 0.212 , 0.169 290.26 , 63.81 , 50.99 301.53

92 0.98 , 0.173 , -0.094 257.14 , 45.3 , -24.62 262.26

93 0.75 , -0.103 , -0.659 343.13 , -47.58 , -303.45 460.52

94 0.71 , 0.583 , 0.389 123.38 , 100.8 , 67.37 172.98

95 0.87 , 0.475 , 0.102 223.45 , 121.5 , 25.97 255.67

96 0.87 , 0.396 , -0.298 161.21 , 73.57 , -55.35 185.65

97 0.74 , -0.554 , 0.376 258.03 , -192.22 , 130.36 347.16

98 0.67 , 0.361 , -0.648 353.67 , 190.59 , -341.67 527.39
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Table 8. The Timing analysis Results For Class II

# [nx, ny , nz ] [V nx, V ny , V nz ] V n

1 0.73,0.669,0.144 123.0,112.86,24.36 168.71

2 0.97,-0.238,0.097 222.49,-54.7,22.25 230.19

3 0.14,-0.986,0.087 27.27,-192.72,16.91 195.37

4 0.95,0.22,-0.228 532.67,123.57,-128.22 561.65

5 0.86,0.302,0.416 537.49,189.28,260.74 626.67

6 0.95,0.30,-0.09 186,59,-18 196

7 0.95,0.27,-0.13 129,36,-17 135

8 0.86,0.17,-0.48 241,49,-135 281

9 0.60,0.72,-0.35 289,345, -169 481

10 0.34, 0.30,-0.89 124, 111, -327 367

11 0.54, 0.83,-0.14 251, 390, -63 468

12 0.83, -0.56 , -0.02 23.83 , -16.07 , -0.44 331.11

13 0.83,-0.56 , -0.02 23.83 , -16.07, -0.44 331.11

14 0.85 , -0.24 , 0.47 27.32 , -7.73 , 15.1 246.74

15 0.69 , -0.7 , -0.15 7.32 , -7.45 , -1.63 41.95

16 0.62 , -0.65 , -0.44 26.98 , -28.48,-19.33 164.03

17 0.47 , -0.87 , -0.17 14.56 , -26.94 , -5.36 36.72

18 0.951 , -0.167 , 0.261 5.42 , -0.95 , 1.49 451.28

19 0.951 , -0.167 , 0.261 5.42 , -0.95 , 1.49 451.28

20 0.951 , -0.167 , 0.261 5.42 , -0.95 , 1.49 451.28

21 0.94, 0.35 , 0.01 34.57 , 13.1 , 0.06 298.36

22 0.86, -0.27 , -0.44 22.66 , -7.18 , -11.64 273.7

23 0.86, -0.27 , -0.44 22.66 , -7.18 , -11.64 273.7

24 0.91, -0.39 , -0.11 6.98 , -3.02 , -0.84 195.27

25 0.91, -0.39 , -0.11 6.98 , -3.02 , -0.84 195.27

26 0.84, -0.53 , -0.13 21.52 , -13.74,-3.37 135.05

27 0.84, -0.53 , -0.13 21.52 , -13.74 , -3.37 135.05

28 0.86, 0.302 , 0.416 537.49 , 189.28 , 260.74 627

29 0.98, 0.002 , 0.197 142.15 , 0.26 , 28.63 145.01

30 0.72, 0.301 , 0.623 320.71 , 133.82 , 277.01 444

31 0.72, 0.301 , 0.623 320.71 , 133.82 , 277.01 444

32 0.935, 0.354 , 0.001 34.57 , 13.1 , 0.06 302.41

33 0.645, 0.062 , 0.762 14.84 , 1.43 , 17.52 199.46

34 0.85,0.308,-0.433 450.81 , 164.17 , -230.5 532.27
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