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ภาคผนวก



ภาคผนวก ก.

ตารางในภาคผนวก ก. เป็นตารางแสดงค่าเชิงกลของเสียงแต่ละเสียงในแต่ละคู,คำ 
ทดสอบ (A และ B, P และ Q, และ X และ Y) รวมทั้งสิ้น 36 รายการคำทดสอบ ใช้ผู้บอก 
ภาษาเพศหญิง 3 คน เพศชาย 3 คน จากจำนวนผู้บอกภาษาคูณจำนวนคำทดสอบ จึงได้คำ
ทดสอบรวม 216 คำทดสอบ
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มาบ07fl ป๋าบว*
b « p # - « t b a: #  p น a t

D u r. 53 115 62 %  - 48 62 39 142 72 48 44 54

H z. begin 100 100.1 135.4 to o 102.4 135.4 113.6 103.9 106.5 105.4 104.5 102
end 100.1 13.5.4 100 102.4 135.4 115.3 103.9 106.5 105.4 104.5 102 101

ave. 100.05 117.75 117.7 101.2 118.9 I 2 5 J 5 I0X.75 105.2 105.95 104.95 103.25 10125

[ภ ten sity beg in 43 .6 40.x 27 X.9 27.8 25.4 33.4 33 9 .4 24 43.1 28.4

end 40.x 27 X.9 ^7 .8 25.4 7 .4 33 9.4 24 43.1 28.4 10.1

42.2 33 .9 17.95 18.35 26.6 16.4 33.2 21.2 16.7 33255 35.75 19.25

b a: p # a t b a: # p น a !

D ur. 115 57 32 58 64 36 40 113 64 .35 29 40

H z. begin 175 136.1 142.3 136 136.1 132.2 175.8 16925 134.9 145.6 137.2 126.7

end 136.1 142.3 136 136.1 132.2 128.6 16925 134.9 145.6 137.2 126.7 147.4

155255 139.2 139.15 136.05 134.15 130.4 172.65 152.2 140.15 141.4 131.95 137.05

In ten sity b eg in 7  2 16 925 6 .8 10.9 7.7 22.4 52-3 8 34.5 59.7 26

en d 16 925 6 .8 10.9 7 .7 5-3 52.3 22 34-5 59.7 26 7 .3

ave. 11.6 12.75 8 .15 8.85 9 .3 625 .37.35 37.15 21.15 47.1 4 2.85 16.65

b a: p # a t b a: #  p น a 1

D u r. 86 5 9 80 55 41 1.39 90 102 92 40 23 4 0

H z. b eg in 1.35.9 126.2 116.4 115 11.3.4 122.8 135.9 129.7 110-3 122.3 112.3 102.1
en d 126.2 116.4 115 113.4 122.8 121.8 129.7 1 10-3 122-3 112.3 102.1 131.4

. . . . 131.05 121.3 115.7 114.2 118.1 122.3 1.32.x 120 116.3 117.3 107.2 116.75
In ten sity begin 45.6 40.7 52 20.8 11.9 14.2 45.2 51-3 21.3 .3.3.4 58 .6 26 .7

en d 40 .7 52 20.8 11.9 14.2 8 J 51 .3 51-3 33.4 58.6 26 .7 7 .3
av e . 4.3.15 46.35 .36.4 16.35 1.3.05 11.2 48.15 5 1 J 27.35 46 4 2.65 17

b a: p  * น a t b a: #  p น a t

D ur. 31 I0X 57 44 67 40 3.3 148 78 38 59 35

H z. begm 206 20X.6 20.3.3 208.4 202.5 201 215.3 239 220 201 201 20I.X

end 208.6 20.3.3 2 08 .4 .302.5 201 201.6 239 220 201 201 201.8 2 14 .7

ave. 207.3 205.95 2 05 .85 1 55 .45 201.75 201.3 232.15 229-5 210-5 201 201.4 2 08 .15

In ten sity b eg in 2 7.2 69 .7 .39.9 9 .9 58.5 45-5 .30 70.8 36.3 69.8 56 50 .8

en d 69.7 .39.9 9 .9 58-5 45-5 5-5 70.x 36-5 69.x 56 5 0.8 18.3

ave. 48.45 54.x 24 .9 34.2 52 15-5 50.4 53-55 5.3.05 6 2.9 5 3.4 34-55

b * p * » t b a: #  p น a 1

D ur. 32 198 102 48 72 68 29 229 61 43 61 52

Hz- beg in 2 01 .9 202.1 261.1 204 201 278.5 218.7 222.9 247.7 201 201 2 90

en d 202.1 261.1 2«)4 201 278.5 .30.3.4 2 22 .9 247.7 201 201 290 203.1

ave. 202 2 31 .6 232-55 202.5 239.75 290.95 220.8 2.35.3 224.35 201 245-5 246-55

In ten sity begin 19.3 36.1 14.9 7 .2 55.4 29.3 50-5 47.8 5 .9 38 46.6 22 .8

en d .36.1 14.9 7 .2 55.4 29.3 7 47.x 5 .9 38 46.6 22.x 16.2

ave. 27.7 15-5 11.05 .31.3 42-35 18.15 49.15 26.85 21.95 42.3 34.7 19-5

b a: p " น a t b a: #  p น a I

D ur. 20 105 48 71 71 38 27 121 129 43 33 46

H z. begin 210.6 228 201 201 201 201 2.34.9 2 41 .9 205.1 201 201 201

end 228 201 201 201 201 201 241.9 205.1 201 201 201 219.1

»v„. 219-3 214-5 201 201 201 201 238.4 223-5 20.3.05 201 201 210 .05

in tensity b eg in 1.3.1 31 17 15 15-3 15.7 12.8 36.9 26.7 27.3 45.3 20 .2

en d 31 17 15 15.3 15.7 5 .4 .36.9 26.7 27.3 45.3 20.2 6.1

ave. 2 1 0 5 24 16 15.1.5 15-5 10-55 24.85 31.8 27 36.3 32.75 13.15
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ญา̂ อำ หญาดำ
j a: t # a m j a: # t a m

Dur. 55 106 48 69 80 97 127 108 105 93
Hz. begin 131 111 100.5 109.4 100 133.5 106.2 103.9 114 143.7

end 123.4 100.5 109.4 100 I.1.1J 106.2 103.9 114 143.7 136.8
ave. 127.2 ท!.75 104.95 104.7 116.75 119.85 105.05 108.95 128.85 140.25

Intensity begin 7.8 40.3 17.7 19.1 22 9.2 35.7 18.8 15.8 20.6
end 40.3 17.7 19.1 22 9.2 35.7 18.8 25.8 20.6 24.7
ave. 24.05 29 18.4 20.55 15.6 2145 2715 213 13.2 2165

j a: t # a m j a: #t a m
ทา m

Dur. 34 88 13 85 75 66 108 93 73 68
Hz. begin 185.4 200.1 204.1 184 165 151-1 185.2 166.6 167.7 158.2

end 200.1 204.1 195.1 165 151-1 185.2 166.6 167.7 158.2 150
ave. 192.75 2011 199.6 174.5 158.15 168.25 175.9 167.15 16195 154.1

Intensity begin 46.9 63.1 46.6 43.1 20.1 6 51.1 1.1.1 34-5 18.2
end 63.1 46.6 35.4 20.1 6 51.1 13.1 34-5 18.2 9

j a: t # a m j a: # r a m
m โท

Dur. 65 III 35 26 99 51 96 10 77 2!
Hz. begin 109.7 116.8 126.2 155.8 164.7 148.1 157.4 137.8 115 136.2

end 116.2 175.9 116.3 164.7 144.1 157.4 111.2 126.8 136.2 137.1
ave. 112.95 146.35 121.15 160.15 154.4 152.75 134.3 131.1 130.6 136.65

Intensity begin 35.2 78.8 24.3 26.3 42 42.5 73.7 7.6 17.6 41.9
end 77.7 46.9 15.6 42 1.1.1 73.7 9.4 17.6 41.9 42.5

j a: t # a โท j a: # t a โท
โท โท

Dur. 54 100 61 61 100 62 140 89 93 80
Hz. begin 240.3 253-1 267.7 314.5 212 211.1 111.8 203.1 231 208-5

end 253.3 268.3 314.5 212 213.7 111.8 203.1 HI 208.5 204.5
ave. 246.8 260.8 291.1 263.15 212.85 221.45 217.45 217.05 219.75 206-5

Intensity begin 8.6 79.6 48.1 17.9 43.7 26.6 59.6 8.5 58.4 34.3
end 79.6 65.7 7.2 43.7 18-5 59.6 58.4 58.4 34.3 34

j a: t # a โท j a: * t a ทา
m โท

Dur. 47 138 41 86 99 35 191 96 84 132
Hz. begin 150.8 269.2 154.7 201 215.7 206.6 227.8 ทา 2 229.3 202.6

end 269.2 154.7 201 215.7 211.4 227.8 277.2 229.3 2016 201.1
ave. 260 261.95 227.85 208-35 213-55 217-2 1515 153.15 215.95 201.85

Intensity begin 49.4 61.6 25.2 52! 43.2 50.1 66.3 8 49.6 48.4
end 61.1 15.2 5.2 43.2 15 J 66.3 8 49.6 48.4 20.1

j a: t # a โท j a: # t โท
m โท

Dur. 71 113 15 44 92 81 141 114 94 27
Hz. begin 263-1 268.1 248.4 25.1.2 241.4 228.4 254.4 158-5 112-1 211

end 268.1 248.4 153.2 241.4 2117 154.4 158-5 112.3 211 2112
.VC. 265.7 158.15 150.8 247.3 227.05 241.4 156.45 245.4 221.65 211.6

Intensity begin 26.6 40.1 26-5 26 34.7 19.4 44.1 18.4 30.4 18.8
end 40.1 26-5 26 34.7 19.1 44.1 18.4 30.4 18.8 16.3
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ปากรน ป่ารน
p a: k # i ท p a: # k i ท

Dur. no 85 62 87 22 84 115 85 113 59
Hz. begin 132 101.6 111.4 136.9 100 100 1036 103 117.2 134.6

end 101.6 111.4 136.9 100 100 103.6 103 117.2 134.6 127.6
ave. 116.8 106.5 124.15 118.45 100 101.8 569.5 11๐.1 115.9 1.31.1

Intensity begm 6.7 22.7 13.6 13.1 27 15.7 22.1 11.3 7.4 30.4
end 22.7 13.6 5.7 27 25.7 211 Il J 7.4 30.4 28.1
ave. 14.7 18.15 9.65 25.05 26.35 13.9 16.7 9.35 18.9 29.25

p a: k # i ท p a: # k 1 ท
Dur. 105 55 28 102 92 108 104 79 104 34
Hz. begin 224.1 150.8 150 150 150.1 150 243.7 167.7 150 150

end 150.8 150 150 150.1 150 243.7 150.3 158.2 150 150
ave. 187.45 150.4 150 150.05 150.05 196.85 197 162.95 150 150

Intensity begm 7.9 42.7 17.2 9 9.5 6.7 318 34.5 11.4 10.7
end 417 17.2 9 925 7 32.8 8.6 18.2 10.7 7.8
ave. 25-3 29.95 1.3.1 9.25 8.15 19.75 19.75 20.7 26.35 9.25

p a: k # i ท p a: # k i ท
Dur. 50 43 17 51 25 82 117 63 59 45
Hz begin 120.3 130.5 118.8 119.7 132.9 119.3 128.5 10725 1172» 129.9

end 13025 118.8 115.1 1319 133 128.5 107.5 19.3 129.9 129.2
ave. 115.4 124.65 116.95 126.3 13195 123.9 118 63.4 113.6 129.55

Intensity begin 10.8 26.4 50.6 319 64.8 33.3 22.9 27 53.1 46.9
end 26.4 57 41.2 64.8 13.9 22.9 27 48.7 46.9 49.2
ave. 18.6 41.7 45.9 48.85 44.35 28.1 24.95 37.85 50 48.05

p a: k # 1 ท p a: # k i ท
Dur. 41 108 .34 66 58 76 124 79 86 58
Hz begin 203.1 267.1 20.3.8 204.3 201 203.1 201.3 201 202.2 201

end 267.1 203.8 204.3 201 201.3 201.3 201 202.2 201 201
ave. 135.1 135.45 204.05 202.65 201.15 2012 201.15 201.6 201.6 201

Inteasity begm 7.9 65.6 .34 19.1 57.6 4.8 42.6 9.1 31.1 28.1
end 65.6 .34 19.1 57.6 8.3 42.6 9.1 31 28.1 25.4
ave. 36.75 49.8 26.55 38.35 32.95 13.7 25.85 20.05 29.6 26.75

p a: k # 1 ท p a: # k 1 ท
Dur. 28 119 34 100 85 80 217 64 87 69
Hz begin 24.3.3 210.6 226.5 287.5 202.2 228 216.6 201 220.6 206.1

end 210.6 226.5 287.5 202.2 204.3 216.6 201 220.6 206.1 206
ave. 226.95 218.55 157 244.85 203.15 222.3 208.8 210.8 213.35 206.05

Intensity begin 7.4 45.8 15.4 7.6 53.8 10 42.5 8.8 45.7 83
end 45.8 15.4 7.6 5.3.8 29.6 42.5 8.8 45.7 83 77.5
ave. 26.6 35.6 16.5 .30.7 41.7 26.15 25.65 27.15 64.35 80.15

p a: k # i ท p a: # k i ท
Dur. 48 115 13 92 88 48 150 90 55 49
Hz begm 206.8 212 201 201 201 208 210 202.3 205.3 208.2

end 212 201 201 201 202.8 210 2013 205.3 208.2 203.6
ave. 209.4 206.5 201 201 201.9 209 206.15 203.8 206.75 205.9

Inteasity begm 5.9 13.3 28.1 8 2 63.9 7.9 24 6.8 48.1 36.1
end 23-3 28.1 8.2 63.9 26.2 24 6.8 48.1 36.1 38.7
ave. 14.6 15.7 18.15 36.05 45.05 15.95 15.4 27.45 42.1 37.4
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ตาบอใ ตามา
t a: m # a: t a: # m a:

Dur. 41 NX 70 190 40 60 78 98
Hz. begin 126.5 112.7 120.2 II 1.4 116 107.6 136.9 100.2

end 112.7 120.2 111.4 100.3 107.6 139.2 100.1 33.2
ave. 119.6 116.45 115.x 105.85 111.8 123.4 11X5 66.7

Intensity begin X IX.X 22.7 12-5 4.6 20.5 21.9 33.5
end IX.X 22.7 12.5 I3.X 20-5 22.3 33.3 24.3
ave. 13.4 20.75 17.6 13.15 12.55 21.4 27.6 28.9

t a: โท # a: t a: # โท a:
Dur. 81 74 64 161 45 48 70 89
Hz. begin 153.9 156.x 151.2 152.8 1502 178.8 165.8 165

end 156.x 151-2 1X9 152.3 178.8 165.8 165 157.8
ave. 155.35 154 170.1 152-55 164.5 172.3 165.4 161.4

Intensity begin 5.2 30.5 17.3 9.9 6 45.2 13.6 31.6
end 30.5 17.3 9.9 8.4 452 13.6 31.6 27.4
ave. 17.85 23.9 13.6 9.15 15.6 15.6 34.4 27.6

t a: โท # a: t a: # โท a:
Dur. 85 97 39 97 35 108 56 58
Hz. begin 156.3 207.1 132 130.1 180.7 216.3 156.7 154.5

end 207.1 132 130.1 139.1 216.3 156.7 154.5 1512
ave. 181.7 169.55 131.0.6 134.6 I9X.5 186.5 155.6 152.8.6

Intensity begin 9.7 53.2 44.2 39.2 20.4 47.3 32.7 48.8
end 53.2 43.9 39.2 352 472 32.7 48.8 52.2
ave. 31.45 4X.55 41.7 37.2 33.8.6 40 40.7.6 50.5

t a: โท # a: t a: # m a:
Dur. 71 117 71 99 60 113 61 73
Hz. begin 201.X 219.1 201.1 219.2 206.3 219 212.4 202.8

end 219.1 301.1 219.2 201 219 212.4 202.8 201
ave. 210.45 260.1 210.15 210.1 212.65 215.7 207.6 201.9

Intensity begin 4.2 43.3 46.6 17.4 4.1 47.9 3.6.6 51.6
end 43.3 46.6 17.4 9 47.9 3.6.6 51.6 4X.3
ave. 23.75 44.95 32 13.2 26 41.7.6 43.6 49.95

t a: โท# a: . a: # โท a:
Dur. 64 141 49 189 48 77 81 74
Hz. begin 202.2 229.4 201 2016 201 226.5 208.1 217.6

end 229.4 201 202.6 212.7 226.5 208.1 217.6 2011
ave. 215.X 215.2 201.8 207.6.6 213.75 217.3 2118.6 209.8.6

Intensity begin 7 40.7 22.5 8 6.2 42 31.7 57.2
end 40.7 22.5 8 6.9 412 31.7 57.2 30.9
ave. 23.8.6 31.6 15.25 7.4.6 24.2 36.85 44.45 44.05

t a: โท # a: t a: # m a:
Dur. X4 106 45 167 53 205 87 124
Hz. begin 2014 204.4 204.4 206.8 219.4 240.7 203.9 209.4

end 204.4 204.4 206.8 201 240.7 203.9 209.4 203.3
ave. 203.4 204.4 205.6 203.9 130.05 222.3 206.6.6 206.35

Intensity begin 6.8 29.7 34.2 13.7 5.1 114 18.9 37.6
end 29.7 34.2 13.7 8.9 12.4 18.9 37.6 27
ave. 18.25 31.95 13.95 11-3 8.75 15.65 28.16 32.3
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ว่านออก ว่าหนอก
พ a: ท # o: k พ a: # ท o: k

Dur. 76 76 62 115 81 46 153 51 157 48
Hz. begin III 108.1 105.1 100.1 100.5 118.3 124.9 119 109.5 100.7

end 108.1 105.1 100.1 100.5 100.8 124.9 119 109.5 100.7 136
ave. 109.55 106.6 102.6 100.3 100.65 121.6 121.95 114.25 105.1 118.35

Intensity begin 13.3 46.9 54.3 38.6 34.6 34.7 47 31 23.8 23.8
end 46.9 54.3 3X.6 34.6 7.9 47 31 20.9 21.1 21.1
ave. 30.1 50.6 46.45 36.6 21.25 40.85 39 25.95 22.45 22.45

พ a: ท # o: k พ a: # ท o: k
Dur. 52 70 % 198 108 37 76 25 98 57
Hz. begin 176 182 175.4 158.8 15125 204.5 214 213.7 208 154.5

end 182 175.4 158.8 15125 152.1 214 213.7 208 154.4 211.9
ave. 179 178.7 167.1 155.15 151.8 209.25 213.85 210.85 181.2 183.2

Intensity begin 28 46.4 14.9 30.9 8J 55.2 65.8 40.7 29.9 15.1
end 46.4 14.9 30.9 x_5 5.1 65.8 40.7 29.9 25.1 8.7
— 37.2 30.65 22-9 19.7 6.8 60.5 60.5 53.25 35.3 16.9

พ a: ท # or. k พ a: # ท o: k
Dur. 44 51 78 58 52 28 70 63 76 73
Hz. begin 153.2 147.3 143.9 115.9 111.5 177.1 190.7 190.7 129.3 141.5

end 147.3 143.9 115.9 111-5 107 190.7 190.7 169.3 141.5 131.1
ave. 150.15 145.6 134.9 118.7 109.15 183.9 190.7 180 135.4 136.3

Intensity begin 23.2 58.6 42 60.7 53.1 53 62.9 65.5 25.5 67.5
end 58.6 42 60.7 53.1 37.7 62.9 65.5 15 67.5 43.5
ave. 40.9 50.3 5135 56.9 45.4 57.95 64.2 45.15 46.5 55.5

พ a: ท # o: k พ # ท o: k
Dur. 35 95 60 113 49 37 54 84 166 136
Hz. begin 221 137.1 157.9 207.7 211.6 227.1 137.1 239.7 235.6 201

end 137.2 157.9 207.7 211.6 201.1 237.1 139.7 235.6 201 201
ave. 229.1 247.5 232.8 209.65 206.35 132.1 138.4 137.65 218.3 201

Inteas iry begin 38.1 50.5 55.6 10.2 49.9 29.3 66.9 37.8 65 57.4
end 50.5 55.6 10.2 49.9 13.1 66.9 37.8 65 57.4 9.2
ave. 44.3 5.3.05 32.9 .30.05 31.5 48.1 5135 51.4 61.2 .7.3.3

พ a: ท # o: k พ a: # ท o: k
Dur. 74 115 69 152 30 57 89 70 158 105
Hz. begin 261.3 276.4 271.9 201 201 216.6 278.6 150.4 248.4 207.4

end 276.4 271.9 201 201 201 278.6 150.4 248.4 207.4 203.1
ave. 268.85 274.15 176.45 201 201 247.6 264.5 249.4 227.9 205.15

Inteasity begin 48 59.3 34.4 9.7 26.1 8.6 65.1 29.3 71.8 28.9
end 59.3 34.4 9.7 26.1 8.9 65.1 29.3 71.8 28.9 6.2
ave. 53.65 46.85 22.05 17.9 17.5 36.85 47.2 50.55 50.35 17.55

พ a: ท # o. k พ a: # ท o: k
Dur. 115 70 35 181 49 53 61 99 324 52
Hz. begin 157 154 229.7 201 201 240.9 176.8 178.2 227.1 201

end 254 229.7 201 201 201 176.8 178.2 227.1 201 201
ave. 155.5 241.85 215-75 201 201 178.85 177-5 172.65 214.05 201

Intensity begin 47.6 17.9 16.4 8.6 36 27 29-7 12.7 29.8 17.1
end 13.9 16.4 8.6 36 113 29.3 12.7 29.8 17.1 4.5
ave. 35.75 20.15 12-5 213 24.15 28.15 21 21.25 17.45 10.8
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ถอ-!อบ ทองม
1 ว ะ ง #o m 1 ว ะ # 0 #o m

Dur. 80 81 72 91 100 50 171 55 94 66
Hz- begin 102.4 103.6 100 117.7 100 108.7 105 100 100 131.3

end 103.6 100 117.7 100 100 105 100 100 131.3 110.3
ave. 103 101.8 108.85 108.85 100 106.85 102-5 100 115.65 120.8

Intensity begin 36.7 45.9 43.1 12 29.3 33.3 30.8 16.3 16.3 15.7
end 45.9 43.1 12 29-3 33.2 30.8 16.3 16.3 15.7 10.8
ave. 41.3 44.5 27.55 20.65 31.25 32.05 23.55 16.3 16 13.25

1 ว ะ ง #o m 1 ว ะ # ง #o m
Dur. 37 52 22 104 22 53 115 71 40 15
Hz. begin 189.8 193.8 187.6 151.9 178.8 185.2 189.4 162 153.4 150.9

end 193.8 187.6 151.9 178.8 179.1 189.4 162.2 153.4 150.9 151.1
ave. 191.8 190.7 169.75 165.35 178.95 187.3 175.8 157.7 152.15 151

Intensity begin 24.1 49.3 25-5 19.5 22.6 16.3 41.9 14.9 21.8 16
end 49.3 25.5 19.5 22.6 19.4 41.9 14.9 21.8 16 11
ave. 36.7 37.4 22.5 21.05 21 29.1 29.1 28.4 18.35 13.5

1 ว ะ 0 #o m 1 ว ะ # 0 #o m
Dur. 34 90 65 97 42 50 112 70 41 13
Hz. begin 176.3 181.2 179.3 147.3 162-5 179.3 182-5 165.3 156.1 150.2

end 181.2 179.3 147.3 16225 161 182.5 165.3 156.1 150.2 151.6
ave. 178.75 180.25 163.3 154.9 161.75 180.9 173.9 160.7 153.15 150.9

Intensity begin 26.7 56.2 27.5 19.2 24.6 16.2 43.7 16.5 13.6 18
end 56.2 27.5 19.2 24.6 22.4 43.7 16.5 13.6 18 13.4
ave. 41.45 41.85 23.35 21.9 23.5 29.95 30.1 20.05 20.8 15.7

1 ว ะ 0 #o โท 1 ว ะ # จ #๐ m
Dur. 57 74 32 63 42 45 135 53 38 35
Hz. begin 202.1 206.9 202.4 3314 211.1 249 154.9 220.9 221.5 212.3

end 206.9 202.4 332.4 211.1 206.5 254.9 220.9 221.5 212.3 212.7
ave. 204.5 204.65 267.4 271.75 208.8 151.95 237.9 221.2 216.9 212.5

Intensity begin 28.7 61.6 30.4 10.8 56.5 56.5 70.3 31.9 47 46.6
end 61.6 30.4 10.8 56.5 37.5 70.3 31.9 47 46.6 40
ave. 45.15 46 20.6 33.65 47 63.4 51.1 39.45 46.8 43.3

1 ว ะ ง #o โท 1 ว ะ # 0 #o m
Dur. 16 99 30 97 22 56 162 76 56 94
Hz. begin 204.7 206-5 278.5 201 203.1 150.9 151.7 201.6 203.7 201.3

end 206.5 278.5 201 203.1 201 151.7 201.6 203.7 201.3 204.2
ave. 205.6 242.5 119.75 202.05 202.05 251.3 226.65 202.65 202.5 202.75

Intensity begin 36.1 52.5 30.3 7.1 50 25 58.4 29.4 44.2 33.8
end 52.5 30.3 7.7 50 33-5 58.4 29.4 44.2 33.8 7.6
ave. 44.3 41.4 19 28-55 41.75 41.7 43.9 36.8 39 20.7

I ว ะ จ #o โท 1 ว ะ # จ #o m
Dur. 28 72 49 142 106 81 149 93 58 109
Hz- begin 206.7 211 212.5 205.1 211.4 265.4 153.6 n il 215.3 2215

end 211 212.5 205.1 223.4 214.9 153.6 1111 215.3 222.5 n il
ave. 208.85 211.75 208.8 214.15 219.15 159.5 24185 228.7 223.9 227.3

Intensity begin 3.5 8.3 8.4 3-4 7.1 9.1 14 4.3 9.3 5
end 8.3 8.4 3.3 7.1 4.1 14 4.3 9.3 5 4.3
ave. 5.9 8.35 5.85 5.2 5.6 11.55 9.15 6.8 7.15 4.65



พ a: พ # a ท พ a: # พ a ท
Dur. 59 143 57 72 53 53 134 48 63 33
Hz. begin 113.8 107.1 115.3 110.5 1411 130.8 1231 1211 116.1 107.2

end 201.1 115.3 110.5 141J 142 133.3 1211 116.1 1071 1001
ave. 157.45 111.2 112.9 125.9 141.65 132.05 1217 119.1 111.65 103.85

Intensity begin 43.2 44.8 15.7 16.8 19.6 6 38.4 13 21 22.7
end 44.8 25.7 16.8 19.6 23 1 38.4 23 21 217 21.1
ave. 44 35.15 21.15 181 21.4 22.2 30.7 22 21.85 21.9

พ a: พ # a ท พ a: # พ a ท
Dur. 24 71 34 72 34 76 67 41 45 14
Hz. begin 188.8 194.2 200.9 195 1771 150.7 193.2 199 1971 176

end 194.2 200.9 195 1771 1715 193.2 199 1971 176 1714
ave. 191.5 19715 197.95 186.15 175 171.95 196.1 198.1 186.6 174.2

Intensity begin 44.1 51.2 30.5 219 15.7 15.9 56.4 14.9 26.5 13
end 511 301 22.9 15.7 13.4 56.4 14.9 261 13 117
ave. 47.65 40.85 26.7 191 1415 41.15 41.15 35.65 20.7 12.85

พ a: พ # a ท พ a: # พ a ท
Dur. 29 63 37 70 32 76 75 42 39 11
Hz. begin 190.3 201.1 213.1 200.9 187.6 161.3 190.6 197.2 1911 180

end 201.1 223.1 200.9 1876 185.2 190.6 197.3 192.1 180 1771
ave. 195.7 2111 212 19415 186.4 175.95 193.95 194.65 186.05 178.75

Intensity begin 43.2 49.8 30.1 13.1 161 23.2 51.6 111 24.6 11.7
end 49.8 30.1 23.1 161 11.7 51.6 111 24.6 11.7 III
ave. 46.5 39.95 26.6 19.7 14 37.4 31.45 17.9 18.15 11.45

พ a: พ # a ท » a: # พ a ท
Dur. 61 83 61 70 35 84 96 61 30 20
Hz. begin 201.1 215.4 229.2 2291 2112 209.6 205.8 247.6 251 240.9

end 215.4 229.2 229.5 2121 203.8 205.8 247.6 151 240.9 133
ave. 208.15 222.3 229.35 220.85 208 207.7 226.7 249.3 245.95 136.95

Intensity begin 46.3 60.3 54.5 46.8 38.3 19.6 48.5 44.2 55 47
end 60.3 54.5 46.8 38.3 35.9 48.5 441 55 47 43.6
ave. 53.3 57.4 50.65 4215 37.1 34.05 46.35 49.6 51 45.3

พ a: พ # a ก พ a: # พ a ท
Dur. 29 172 70 3* 29 76 182 15 .34 33
Hz. begin 202.2 216.3 246.7 2461 2112 288.5 135.6 153.8 1517 240.3

end 216.3 246.7 246.2 2113 203 235.6 25.3.8 152.7 240.3 227.3
ave. 209.15 131.5 246.45 22915 207.6 262.05 244.7 153.15 2461 13.3.8

Intensity begin 43.6 65.8 45.8 34.9 50.8 5.7 61.1 50.6 57 46.6
end 65.8 45.8 34.9 50.x 30 61.1 50.6 57 46.6 2X.I
ave. 54.7 55.8 40.35 4185 40.4 33.4 55.85 53.8 51.8 37.35

พ a: พ # a ท พ a: # พ a ท
Dur. 13 127 42 113 28 99 187 28 57 25
Hz. begin 245.6 150 155.8 247.4 213.8 201 229.2 150.4 139.2 221.6

end 150 255.8 247.4 213J 220.8 229.2 150.4 139.2 221.6 213.1
ave. 247.8 1519 251.6 135Ü 2213 215.1 139.8 244.8 130.4 22215

Intensity begin 11.7 13.4 10.6 XJ» 51 12 13.8 6.8 7.9 6.8
end 13.4 10.6 8.7 51 4 13.8 6.8 7.9 6.8 4.4
ave. 1155 12 9.65 7 4.6 8 101 715 715 5.6
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h a: j* e: ท h a: •i e: ก
Dur. 60 162 62 91 81 54 91 76 100 48
Hz. begin 120.8 131.7 108.5 100.5 100 122.1 116.7 109.1 104.6 1363

end 131.7 108.5 100.5 100 146.1 116.7 118.2 104.6 136.5 1411
ave. 126.25 120.1 104.5 100.25 123.05 119.4 117.45 106.85 120.55 139.2

Intensity begin 10.3 23.6 26.3 14.9 28.4 19 27.8 33.9 39.2 20.8
end 23.6 26.7 14.9 28.4 6_5 27.8 28.9 39.2 20.8 25.5
ave. 16.95 25.15 20.6 21.65 17.45 13.4 28.35 36.55 30 13.15

h a: j * «ะ ท h a: •i e: ท
Dur. 89 86 15 106 78 % 81 54 48 32
Hz. begm 202.4 215 206.4 200.2 1713 180.1 201 190.2 183.5 169.9

end 215 206.4 200.2 1713 150.7 201 190.2 183.5 169.9 169.9
ave. 208.7 210.7 203.3 186.15 161-5 190.55 195.6 186.85 176.7 169.9

Intensity begin 14.3 54.8 39.6 28.1 15-5 8.1 20.4 II 28.3 18
end 54.8 39.6 28.1 15.5 6 2 20.4 MO 28.3 18 10.8
ave. 34.55 47.2 33.85 21.8 10.85 14.15 14.15 65.2 19.65 14.4

h a: j* e: ท h a: • j e: ท
Dur. 76 82 32 112 71 89 86 53 48 36
Hz. begin 189.3 2115 208.6 201-3 169.8 179.2 196.7 189.2 181.3 165.2

end 212.5 208.6 201.3 169.8 156.2 196.7 189.2 181.3 165.2 164.7
ave. 200.9 210.55 204.95 185-55 163 187.95 192.95 185.15 173.25 164.95

Intensity begin 15.4 62.3 40.1 31.2 19-5 8.3 15.4 12-3 3.3.4 21.6
end 62.3 40.1 31.2 19.5 8.7 15.4 12.3 33.4 21.6 11.7
ave. 38.85 51.2 35.65 25.35 14.1 16.85 18.85 22.85 27.5 16.65

h a: j» e: ท h a: • j e: ท
Dur. 81 80 70 57 38 78 113 54 66 47
Hz. begin 201 156.2 204.1 213.4 208.6 134.2 154.5 134.4 224.8 2116

end 156.2 244.1 223.4 208.6 216.6 154.5 134.4 224.8 212.6 205.6
ave. 228.6 150.15 213.75 216 2116 244.35 244.45 229.6 218.7 209.1

Intensity begin 9.2 78.5 49.4 43.6 27.6 27 73.2 44.4 53.9 57.7
end 78.5 44.5 43.6 27.6 11.7 73.2 44.4 53.9 57.7 39.8
ave. 43.85 61.5 46.5 35.6 19.65 50.1 58.8 49.15 55.8 48.75

h a: j* e: ท h a: e: ท
Dur. 34 171 42 110 9.3 74 155 89 106 55
Hz. begin 221.7 248.6 159.4 151.6 220.4 240 260 245.1 240.7 2016

end 248.6 259.4 251.6 220.4 210.4 260 245.1 240.7 2016 201
ave. 135.15 154 155.5 136 215.4 150 152.55 242.9 221.65 201.8

Intensity begin 13.1 47 47.7 13.6 40-3 29.9 65.6 40.1 60.3 35.1
end 47 47.7 13.6 40-3 9.2 65.6 40.1 60.3 35.1 8.1
ave. 35.05 47.35 30.65 26.95 24.75 47.75 52.85 50.2 47.7 21.6

h a: J« e: ท h a: •i e: ท
Dur. 81 no 86 139 81 41 211 58 79 66
Hz. begin 229.4 131.2 263.4 241.8 213.8 136.6 151.8 236-5 13.3.8 206.3

end 131.2 263.4 241.8 213.8 2CM.9 151.8 136.6 13.3.8 206.3 2W-5
ave. 130-3 247.3 1516 1318 214-35 244.2 244.2 135.15 220.05 205.4

Intensity begin 17.6 42 29.1 17-3 18 35.5 30.2 16 34.6 18.3
end 42 29.1 17.3 18 3.9 30.2 16 34.6 18.3 8_5
ave. 29.8 35-55 13.2 17.65 10.95 3185 13.1 15.3 26.45 1.3.4
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» แพรก «ะปรก
c a p # 1 i: k c <• # p 1 i: k

Dur. 6.1 54 35 85 - 91 53 51 76 45 38 108 51
Hz. begin 124.2 102.2 112.6 110.6 100 121.1 115.6 124.2 140.2 100.3 109.5 119

end 102.2 112.6 110.6 100 121.1 113.8 124.2 140.2 100.3 109.5 119 116
111.2 117.4 131.6 115.3 110.55 127.45 119.9 132.2 120.25 104.9 114.25 127.5

Intensity begin 5.2 24.5 19.7 6 19.2 16.9 6.1 13.7 5.1 5.2 22.2 21.4
end 24.5 19.7 6 19.2 16.9 5.4 13.7 5.1 5.2 22.2 21.4 5.5
a VC. 14.85 22.1 12.85 12.6 18.05 11.15 9.9 9.4 5.15 13.7 21.8 13.45

c a p# 1 i: k c a #p 1 i: k
Dur. 39 67 50 82 67 36 18 73 51 48 124 24
Hz. begin 151-5 215-2 162.2 157.8 165-5 151.2 153.6 246.8 151-5 150.3 227.8 153.7

end 215.2 162.2 157.8 165.5 151.2 158-5 246.8 151-5 150.3 227.8 153.7 158.2
live. 183.35 188.7 160 161.65 158-15 154.85 200.2 199.15 150.9 189.05 190.75 155.95

Intensity begin 8-5 63.2 27.9 10 35-1 22.1 10.7 41.8 7.7 8.6 54.8 17.1
end 63.2 27.9 10 35.3 22.1 9.1 41.8 7.7 8.6 54.8 17.1 12.8
ave. 35.85 45-55 18.95 22.65 28.7 15.6 26.25 24.75 8.15 11.7 35.95 14.95

c a p# 1 ü k c a # p 1 i: k
Dur. 60 75 61 85 65 40 40 78 61 58 135 16
Hz. begin 150.3 210.7 260.2 154.1 162.7 158.2 151.6 244.2 14*9-2 167.7 174.3 101.2

end 210.7 160.2 154.1 162.7 158.2 164.1 244.2 149.2 167.7 174.3 101.2 110.1
ave. 180.5 185.45 207.15 158.4 160.45 161.15 197.9 196.7 158.45 171 137.75 105.75

Intensity begin 8.2 64.1 10.1 11.6 38.2 15.4 11.2 42-5 10 J 9.2 55.7 18.2
end 64.1 10.1 13.6 38.2 25.4 11-5 42-5 10-5 9J 55.7 18.2 12.9
ave. 36.15 47.1 21.85 25.9 31.8 19.45 26.85 26-5 9.85 32.45 16.95 15-55

c a p# 1 i: k c a # p 1 i: k
Dur. 86 18 21 69 82 51 72 64 96 40 45 16
Hz- begin 201.2 158 219-2 206.3 201.7 201 209-5 245.6 202-1 201 216.5 201.2

end 158 219.2 206.1 201.7 201 201.7 245.6 202.3 201 216-5 201.2 201
ave. 229.6 238.6 212.75 205 202.15 201-15 227-55 211.95 201.65 208.75 208.85 201.1

Intensity begin 5.8 51.4 44.1 17.4 41 55.6 6.6 54.9 4.1 50.4 65.4 50.5
end 53.4 44.3 17.4 41 55.6 22 54.9 4-1 50.4 65.4 .50-5 28.6
.... 29.6 48.85 30.85 292 48-1 38.8 30.75 29.6 27 J5 57.9 57.95 39-55

c a p# 1 นํ k c a »p 1 i: k
Dur. 59 76 61 111 115 94 49 66 96 12 121 41
Hz. begin 205.1 243.7 274.6 219.1 201 151.2 117.8 241.7 217.7 202.8 206.8 295.4

end 241.7 274.6 219.1 201 253.2 202 243.7 217.7 202.8 206.8 295.4 274.6
ave. 224.4 159.15 246.85 211.05 228.1 227.6 240.75 210.7 210.15 204.8 151.1 285

Intensity begin 5.6 50.9 20.1 5.7 49.8 17.7 5.6 49 49.1 19.6 41.1 21.2
end 50.9 20.1 5.7 49.8 17.7 5.3 49 49.3 19.6 41.1 23.2 5
ave. 28.15 35.6 11 27.75 33.75 11-5 27.1 49.15 34.45 30.35 32.15 14.1

c a P» 1 นํ k c a # p 1 i: k
Dur. 35 61 15 97 91 10 72 62 114 33 166 19
Hz. begin 201 159 215 216.6 205 201.6 228 155-5 260 303.6 233.9 201

end 159.4 215 216.6 205 201.6 201 155-5 260 303.6 233.9 201 201
ave. 210.2 117 215.8 210.8 203.1 201-1 241.75 157.75 281.8 268.75 217.45 201

Intensity begin 2 14.2 9.7 4.2 4-5 6 1.8 10.2 1.8 2.9 14-5 8.2
end 14.2 9.7 4.2 4-5 6 8.8 10.2 1.8 2.9 14-5 8 2 2
ave. 8.1 11.95 6.95 4.15 5-15 7.4 6 6 2J5 8.7 II ช.5 5.1
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ป็แท ปะ»m
p a: t # r a; p a: # t r a:

Dur. 97 70 64 124 200 62 118 89 64 182
Hz. begin 117.4 112.7 105 139.7 121.M 128.9 134.4 100.5 142.2 103-3

end 112.7 105 139.7 121.8 144.2 134.4 100.5 142.2 103.3 114.1
ave. 115.05 108.X5 122.35 130.75 133 131.65 117.45 121.35 122.75 108.7

Intensity begin 7.2 23 11.7 7.4 35.7 5.6 22.7 7.5 9.6 29.9
end 23 11.7 7.4 16 J 6.7 22.7 7J 9.6 29.9 14.7
ave. 15.1 17.35 9.55 11.95 21.2 14.15 15.1 8255 19.75 22-3

p a: t # r a: p a: # t r a:
Dur. 45 57 20 147 152 42 no 57 38 51
Hz. begin 156.4 216.3 173.4 155.8 181-3 185.7 189 155.5 166.5 174.5

end 216.3 173.4 155.8 181.3 155.3 189 15525 166.5 174.5 157-2
186.35 194.85 164.6 168-55 168-3 187.35 172.25 161 170.5 165-85

Intensity begin 7.9 75.6 26.9 10.5 6725 7.4 70 7.3 9.4 61-3
end 75.6 26.9 10.5 67.5 7.1 70 7-3 9.4 61-3 33.4
ave. 41.75 51.25 18.7 39 37-3 38.7 38.7 38.65 8-35 47-35

p a: t # r a; p a: # t r a:
Dur. 56 60 32 152 161 40 112 76 54 74
Hz. begin 160.3 233.4 189.3 1627 1923 175-3 1721 143.7 1721 179.7

end 233.4 189.3 162.7 1923 187.6 1721 143.7 1721 179.7 15922
ave. 196.85 211.35 176 177-5 189.95 173.7 157.9 157.9 175.9 169.45

Intensity begin 8.2 69.7 37.8 26.5 54.3 6.7 59.3 8.9 9.7 54.3
end 69.7 37.8 26.5 54.3 9.7 59.3 89 9.7 54.3 30.6
ave. 38.95 53.75 32.15 40.4 32 33 74.15 9.3 32 4245

p a: t # r a: p a: # t r a:
Dur. 48 88 40 88 132 63 114 63 63 72
Hz. begin 204.1 267.1 203.1 240.2 218.7 203.2 228.4 203.9 201 2122

end 267.1 203.1 240.2 218.7 2027 228.4 203.9 201 2122 201.1
ave. 235.6 235.1 221.65 229.45 210.7 215.8 216.15 202.45 206.6 206.65

Intensity begin 6.7 64.7 16.6 23.9 49.4 7.2 61-5 5.2 34.9 61.5
end 64.7 16.6 23.9 49.4 323 61.5 5.2 34.9 61.5 76.7
ave. 35.7 40.65 20.25 36.65 40.85 34.35 33.35 20.05 48.2 69.1

p a: t # r ai p a: # t r a:
Dur. 44 79 52 121 262 62 9.6 140 68 162
Hz. begin 205.6 248 207.5 201 205.2 212.5 228.9 283.8 221-5 217.1

end 24X 207.5 201 205.2 208.8 228.9 283.8 221.5 217.1 251.9
ave. 226.8 227.75 204.25 203.1 207 220.7 256.35 252.65 219-3 2U-5

Intensity begin 5.6 424 34.7 5.6 39.4 5.9 45.9 14.2 11.6 44.3
end 42.4 34.7 5.6 39.4 6.6 45.9 14 2 11.6 44.3 7.4
ave. 24 38.55 20.15 225 23 25.9 30.05 129 27.95 25.85

p a: t # r a: p * # t r a:
Dur. 33 70 48 172 208 67 177 72 37 172
Hz. begin 276.4 249-3 213.4 203.1 218.6 209.6 222.8 209.5 229.4 213-3

end 249.3 213.4 203.1 218.6 213.4 2228 209.5 229.4 213.3 211.8
ave. 262.85 231.35 208.25 210.85 216 216.2 216.15 219.45 221.35 21255

Intensity begin 29 24.4 11-5 4 20.4 3.2 20.8 2.4 2.6 25-5
end 24.4 11-5 4 20.4 8.6 20.8 2.4 26 25.5 17-3
ave. 13.65 17.95 7.75 122 14.5 12 11.6 25 14.05 21.4
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ภไศรอง พากรอง
ph * k# r ว ะ จ ph a: # k r ว ะ 0

Dur. 105 115 53 86 134 67 48 127 76 45 83 41
Hz. begin I26J 144.4 1242 1182 103J 130.9 126.6 118.9 104.8 103.6 102.7 102.1

end 144.4 124̂2 1182 103.3 130.9 114.4 118.9 104.8 103.6 102.7 102.1 126
ave. 135J5 134-3 1212 110.75 117.1 122.65 122.75 111.85 104.2 103.15 102.4 114.05

๒tensity begin 5.3 15 11-5 5.1 31.8 14.2 4.9 37.4 5.7 7.8 29.6 19.2
end 15 Il J 5.1 31.8 142 82 37.4 5.7 7.8 29.6 192 6.3
ave. 10.15 1325 8.3 18.45 23 112 21.15 21-55 6.75 18.7 24.4 12.75

ph a: k # r ว : r) ph t # k r ว ะ 0
Dur. 82 57 28 79 73 26 81 104 51 56 66 30
Hz. begin 183.2 196.7 205.1 200.6 199.9 180-5 183 208.6 151 188.4 178.4 164.2

end 196.7 205.1 200.6 199.9 180.5 178.1 208.6 151 188.4 178.4 164-3 142.1
ave. 189.95 200.9 202.85 200.25 1902 179.3 195.8 179.8 169.7 183.4 rus 153.15

Intensity begin 18.7 25.7 29.4 10 47.8 30.3 10.9 472 7.7 22.1 65.9 31.2
end 25.7 29.4 10 47.8 30.3 22.1 47.2 7.7 22.1 65.9 31.2 27.2
ave. 222 27-55 19.7 28.9 39.05 262 29.05 27.45 14.9 44 48-55 29.2

ph «ะ k# r 3 ะ 0 ph a: # k r 3 ะ 0
Dur. 79 48 19 67 71 30 79 97 53 57 73 32
Hz- begin 180.1 193.7 207-3 198.2 197.6 188.2 183.1 202.6 157.1 194.2 184.1 170.6

end 193.7 207.3 198.2 197.6 188.2 186.4 202.6 157.1 194.2 184.1 170.6 145.1
ave. 186.9 200-5 202.75 197.9 192.9 187-3 192.85 179.85 175.65 189.15 177.35 157.85

๒tensity begin 37.1 30.1 34.1 15.7 42.1 25.6 8.7 45.6 8.7 23.6 67.1 32.3
end 30.1 34.1 15.7 42.1 15.6 18.2 45.6 8.7 23.6 67.1 32.3 26.3
ave. 33.6 32.1 24.9 28.9 33.85 21.9 27.15 27.15 16.15 45.35 49.7 29-3

ph * k # 1 3 ะ 0 ph a: # k r 3 : 0
Dur. 47 105 42 56 1.34 .38 76 104 47 57 70 15
Hz. begin 201.1 201 236.6 234.2 228.8 202.4 250.6 245.1 201 235-3 220 206.3

end 201 236.6 234.2 228.8 202.4 201 245.1 201 2.35.3 220 206.3 206.8
ave. 201.05 218.8 2.35.4 2.31 _5 215.6 201.7 247.85 223.05 218.15 227.65 213.15 206-55

Intensity begin 46.7 86.4 78.6 90.4 88 72:7 68.6 8.3.9 12.7 69.6 76.3 39.5
end 86.4 78.6 90.4 88 72.7 60.9 83.9 12.7 69.6 76J 39-5 28.7
ave. 66-55 82-5 84-5 89.2 80.35 66.8 76.15 48.3 41.15 72.95 57.9 .34.1

ph a: k * r 3 ะ 0 ph a: # k r .า ะ 0
Dur. 15.3 119 54 76 179 3.3 68 189 45 30 119 69
Hz. begin 202 153.2 154-5 211.9 242.6 202.9 203.4 245.3 205-5 270.8 155 209.6

end 15.3.2 154-5 211.9 242.6 202.9 201.3 245.3 205.5 270.8 155 209.6 234.7
ave. 227.6 153.85 23.3.2 227.15 222.7.5 202.1 224.35 215.4 238.15 262.9 232.3 222.15

Intensity begin 7.7 24.1 33.4 4.3 51.2 26.7 10-5 171 4.6 11.6 54.8 26.2
end 24.1 33.4 4-3 51.2 26.7 1.3.1 171 4.6 11.6 54.8 26.2 10.6
ave. 15.9 28.75 18.85 27.75 38.95 19.9 1.3.85 10.9 8.1 331 40-5 18.4

ph * k # r ว ะ D ph a: # k r ว ะ 0
Dur. 71 152 80 79 130 70 57 147 70 38 153 38
Hz. begin 203.1 249.2 263.8 152 139.1 218.9 208.1 138-5 201.6 201 137.6 212-5

end 2491 263.8 246.8 239.1 218.9 217.7 238-5 201.6 201 237.6 212-5 213.6
ave. 226.15 156-5 155-3 245-55 229 218.3 223.3 220.05 201.3 219.3 215.05 213.05

Intensity begin 3.7 15.1 116 4 26.7 22.3 59.3 48 10.4 12-5 59-5 18.7
end 15.1 12.6 4 26.7 22-3 10.9 48 10.4 12-5 59-5 18.7 14
ave. 9.4 13.85 8J 15.35 24-5 16.6 53.65 291 11.45 36 39.1 16-35
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สักท!ข ทระกทา0
» » k # 1 a: j ร a # k 1 a: j

Our. 81 62 14 III 151 83 122 160 163 43 121 60
Hz. begin 101.6 113.9 1302 109.X 100.4 125.1 125.6 1282 1302 1082 100.7 124.2

end 113.9 130-2 10 100.4 125.1 1092 1282 1302 1082 100.7 1242 120.9
ave. 107.75 122.05 70.1 105.1 112.75 117.15 126.9 1292 119.25 104-5 112.45 122-55

Intensity begin 9.x 19.2 6_5 6.5 17.1 18.4 6.1 21J 4.9 62 29.8 23.1
end 19.2 10 42 17.1 18.4 15.7 21J 4.9 62 29.8 23.1 5
ave. I4J5 14.6 525 ll.x 17.75 17.05 13.7 13.1 5.6 18.05 26.45 14.05

ร . k # 1 * j ร a # k 1 a: j
Dur. 54 54 30 99 92 76 72 62 114 33 166 39
Hz. begin 152 200.1 162 175.6 160.7 160-5 228 255-5 260 303.6 233.9 201

end 200.1 162 175.6 160.7 160-5 150.7 255-5 260 303.6 233.9 201 201
ave. 176.05 181.05 168.8 168.15 160.6 155.6 241.75 257.75 281.x 268.75 217.45 201

Intensity begin 7 58.6 17-5 6 43.1 34 1.8 102 1.8 2.9 14-5 8.2
end 58.6 17-5 6 43.1 34 42 102 1.8 2.9 14-5 8.2 2
ave. 32.8 38.05 11.75 24.55 38-55 19.1 6 6 2-35 8.7 11.35 5.1

. a k # 1 น: j . a # k 1 a: j
Dur. 57 67 31 101 112 92 80 132 34 31 91 30
Hz. begin 141.7 1922 157.1 170.1 162.3 161.2 148.7 178.6 142.7 143.1 164.6 161.7

end 192.3 157.1 170.1 162.3 161.2 151.7 178.6 142.7 143.1 164.6 161.7 159.4
ave. 167 174.7 163.6 166.2 161.75 156.45 163.65 160.65 142.9 153.85 163.15 160-55

Intensity begin 8.2 61-5 21.7 10.7 50.2 39.7 5.4 61.1 9.7 12.4 42-5 43.2
end 61-5 21.7 10.2 50.2 39.7 8.6 61.1 9.7 12.4 42-5 432 13.1
ave. 34.85 41.6 15.95 30.45 44.95 24.15 33-25 35.4 11.05 27.45 42.85 2X.I5

» a k # 1 a: j ร a # k 1 a: j
Dur. 61 51 38 83 100 34 67 91 74 32 87 34
Hz. begin 299.1 295.4 210.3 201-5 211-5 206.1 202-5 226.4 211-3 327-5 223.9 201.8

end 295.4 210-3 201 211-5 206.1 203.1 226.4 211.3 327-5 223.9 201.8 201
ave. 297.25 252.85 205.65 206-5 208.x 204.6 214 45 2I8.X5 269.4 275.7 212.85 201.4

Intensity begin 24.7 61-5 50 10.9 78.2 90 15.8 50.8 13.2 17.7 59.8 44-5
end 61-5 50 10.8 78.2 90 36.4 50.x 13.2 17.7 59.8 44-5 21.4
ave. 43.1 55.75 30.4 44-55 84.1 63.2 33-3 32 15.45 38.75 52.15 32.95

« « k ท 1 a: j > a # k 1 a: j
Dur. 76 69 2X 93 208 42 72 124 XI 53 169 40
Hz. begtn 221-5 255.7 201 293.7 201.7 201.1 221.8 210 204.x 157.6 267.1 201

end 255.7 201 293.7 201.7 201.1 295-5 210 204 157.6 267.1 201 201.4
ave. 238.6 228.35 247.35 247.7 201.4 248-3 215.9 207 231.2 262.35 2.34.05 201.2

Intensity begin 15.7 49.7 24-5 6.5 24.2 48.1 9.1 51-5 5.9 11.9 23.9 46.6
end 49.7 24-5 6-5 24.2 48.1 14.7 51-5 5.9 11.9 13.9 46.6 11.9
-v«. 32.7 37.1 15-5 15.35 36.15 31.4 30-3 28.7 8.9 17.9 35.25 29.25

ร a k • 1 a: j ร a #k 1 a: j
Dur. 96 80 54 57 134 51 97 1X6 57 72 141 53
Hz. begin 223 231.6 211.8 203.1 207-3 216.9 266 246.8 201 3I5J 203.4 207-5

end 131.6 211.8 203.1 207-3 216.9 201 246.x 201 315-3 20.3.4 207-5 203-3
ave. 227-3 221.7 207.45 205.2 212.1 20X.95 156.4 223.9 158.15 159-35 205.45 205.4

Intensity begin 14 10.6 3.4 2 10.9 15.1 92 45 8.4 8.9 55-5 .56
end 10.6 3.4 2 10.9 15.1 3.1 45 8.4 8.9 55-5 56 9.1
ave. 6-5 7 2.7 6.45 13 9.1 27.1 26.7 8.65 32.2 55.75 32-55
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1รยบ รอ้บ
t ; a p . i # a p

Dur. 86 47 45 66 72 100 119 59
Hz. begin 138.4 126.8 121.1 134 100.9 100.8 138-5 110.4

end 126.8 121.1 134 119.6 100.8 137.6 110.4 115.6
ave. 132.6 113.95 127.55 126.8 100.85 1191 124.45 118

Intensity begin 5.6 34.1 35.9 19.7 55 29-5 116 28.4
end 34.1 35.9 19.7 6.1 29.5 113 28.4 6.9
ave. 19.85 35 27.8 119 17 J 20.9 20-5 17.65

t i a p t i • a p
Dur. 67 40 37 40 73 76 53 72
Hz. begin 184.7 1516 177.6 205-5 150.7 157.9 150 214.2

end 152.6 177.6 205.5 159.7 157.9 150 2141 154.8
ave. 168.65 165.1 191.55 182.6 154-3 153.95 182.1 184.5

Intensity begin 14.9 33.8 62 44.7 7.4 53.8 15.2 65.9
end 33.8 62 44.7 8.9 53.8 151 25.9 6.2
.... 24.35 47.9 53-35 26.8 30.6 39.5 15-55 36.05

t i a p t i i a p
Dur. 70 45 40 40 80 87 60 78
Hz. begin 187.6 155.5 180.2 155.3 147.6 154.9 147.9 211.9

end 155.5 1801 155.3 152-5 154.9 147.9 211.9 152.8
ave. 171.55 167.85 167.75 153.9 15115 151.4 179.9 182.35

Intensity begin 15.2 34.8 65.3 52.3 8.6 55.3 26.6 26.4
end 34.8 65.3 52.3 16.5 55-3 26.2 26.4 6.7
ave. 15 50.05 5X.8 34.4 31.95 40.75 26.5 16.55

t i a p t i # a p
Dur. 62 34 53 20 70 45 65 50
Hz. begin 201.1 156.5 230.8 201-5 134.9 221.6 229.4 203.1

end 156.5 130.8 201.8 226.2 221.6 229.4 203.1 201
ave. 228.8 243.65 216.3 213.85 228.15 215-5 216.15 202.05

Intensity begin 6.7 55 56.5 48.6 6 54.3 30.4 36.1
end 55 56-5 48.6 15.3 54-3 30.4 36.6 11.6
ave. 30.85 55.75 52.55 36.95 30.15 42.35 33-5 13.85

t i a p t i # a p
Dur. 60 84 66 55 53 170 119 83
Hz. begin 205.2 240.7 201.1 201 221-5 201 20.3-5 205.6

end 240.7 201.1 201 203 201 203.5 205.6 201.9
ave. 222.95 220.9 201.05 202 211.15 202.15 204.55 203.75

Intensity begin 6.6 50.1 51.8 36.2 6.7 47.6 8 47.7
end 50.1 51.8 36.2 7.3 47.6 8 47.7 8.9
ave. 28.35 50.95 44 21.75 27.15 27.8 27.85 28.3

t i a p t i # a p
Dur. 86 71 33 77 43 138 77 69
Hz. beg ๒ 215.9 224.1 201.7 201 205.9 205.9 2014 201

end 224.1 201.7 201 211.9 205.9 2014 201 201
ave. 220 2119 201.35 206.45 205.9 204.15 201.7 201

Intensity begin 8.7 11.9 13 8.2 2-3 119 4.2 10.7
end 11.9 13 18.2 1.6 119 4.2 10.7 IJ
ave. 10.3 12.45 15.6 4.9 7.6 8.55 7.45 6.1
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พ,Î ขบ *รอ้บ
t r i: a m t r นํ # a ทา

Dur. 61 41 4X 47 85 76 57 234 62 50
Hz. begin 145.1 100 102 100 100 138.4 101.6 107.4 115.2 132.6

end 100 102 100 100 148.8 101.6 107.4 115-2 1316 122.6
ave. 122.55 101 101 100 124.4 120 104.5 แ ช 117.9 127.6

Intensity begin 5.1 10.x 43.4 38.9 24 4.8 8.4 31-5 14.7 26.3
end 10.x 43.4 38.9 24 8.6 8.4 31-5 14.7 26.3 7.8
ave. 7.95 27.1 41.15 31.45 16 -3 6.6 19.95 13.1 20-6 17.05

t r i: a m t r i: # a m
Dur. 59 37 33 45 39 27 23 63 109 60
Hz. begin 151.9 171.5 1713 1711 158.9 154.8 152.6 177.4 1751 159.6

end 171.5 172.3 1711 158.9 1.68.2 1516 177.4 1751 159.6 154.4
ave. 161.7 171.9 1712 165-6 158.5.6 1.63.7 165 176-3 167.4 157

Intensity begin 5.4 16.9 37.9 57-5 13.2 4.9 9 43.1 45.5 13.6
end 16.9 37.9 57.5 131 95 9 43.1 45-6 13.6 7
ave. 11.15 27.4 47.7 35-35 .64.1 6.95 6.95 26.05 44.3 10.3

t r i: a m t r i: # a โท
Dur. 61 40 35 47 41 30 27 65 no 62
Hz. begin 1513 162.7 163-5 163.1 149.9 153.1 151.7 175.8 171-3 155.7

end 1617 163.5 163.1 149.9 149.7 151.7 175.8 171-3 155.7 1.60.2
ave. 157.5 163.1 163.3 156-6 149.8 152.4 163.75 17.3-65 163.5 152.95

Intensity begin 6.2 17.8 38.2 58.6 14.3 5.3 10.1 44.3 46.7 14.8
end 17.8 38.2 58.6 14-3 18.7 10.1 44.3 46.7 14.8 8.2
ave. 12 28 48.4 36.45 16.5 7.7 27.2 45.5 30.7.6 11.5

t r i: a โท t r i: # a โท
Dur. 80 .60 150 X4 84 73 17 44 41 34
Hz. begin 208.5 278.7 223.4 2014 201.7 202 218.2 216.7 217.8 208.6

end 278.7 223.4 202.2 201.7 211.3 218.2 216.7 217.8 208.6 210.2
ave. 243.6 161.05 212.x 20105 207 210.1 217.45 217.15 213-2 209.4

Intensity begin 6.1 20.3 45.3 13.4 47-6 5.1 418 50.1 60.4 44.7
end 20.3 45.3 23.4 47.5 16.3 42.8 50.1 10.4 44.7 38.7
ave. 13.2 32.8 34.35 35.45 36.4 23.95 46.45 30.15 5155 41.7

t r i: - โท 1 r i: # a โท
Dur. 17 47 X9 76 62 81 49 176 85 81
Hz. begin 206.2 291 214.2 2112 201.8 210.5 2X9.8 220.4 2012 201.7

end 291 214.2 212.2 201.x 204.2 289.x 220.4 202.2 201.7 210.1
•VC. 248.6 152.6 213.2 207 203 150.15 155.1 211-3 201.95 20.6.9

Intensity begin 6.6 6.6 59.1 46-2 .31.3 6.1 20.6 46.3 20 42.4
end 6.6 59.1 46.2 31-3 5 20.6 46.3 20 414 13.7
ave. 6.6 32.85 516.6 38.75 18.1.6 13.35 33.45 3.3.15 31.2 33.05

t r i: a โท t r i: # a โท
Dur. 42 18 X9 21 3.6 67 27 151 111 74
Hz. begin 270.x 211.9 219.1 213.9 220.5 210.8 214.2 130.2 201 219.8

end 211.9 219.1 213.x 220-6 220.9 214.2 230-2 201 219.8 205.6
ave. 241.35 21.6.5 221.45 m  ว 220.7 2115 222.2 215.6 210.4 2117

Intensity begin 1.9 4.4 15.3 II2 8.x 11 18 15.9 3.4 4.7
end 4.4 15.3 11.2 8Jt 34 2.8 15.9 3.4 4.7 4.5
ave. 3.15 9.85 13.16 10 21.4 145 9-35 9.65 4.05 4.6
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เคอง คออง
kh UI ะ a 0 kh UI : #a 0

Dur. 84 57 60 13 69 103 214 37
Hz. begin 123.6 105.9 100 100.1 141.8 103.7 109.8 1๓

end 105.9 100 100.1 100.7 103.7 109.8 100 1๓
ave. 114.75 102.95 100.05 100.4 122.75 106.75 104.9 1๓

Intcasity begin 6 31.7 33.5 32-3 8.7 30.1 21-5 27-5
end 31.7 33.5 32.3 22.8 30.1 21-5 27-5 15.7
ave. 18.85 32.6 32.9 27-55 19.4 15.8 24-5 26.6

kh ณ ะ a ng kh UI ะ #a 0
Dur. 61 37 48 28 61 33 58 67
Hz- begin 150.9 218.4 199.7 190.9 192 13.3 218.6 187-5

end 218.4 199.7 190.9 192-5 133 218.6 187-5 175
ave. 184.65 209.05 195.3 191.7 2115 215.8 203.05 181.25

Intcasity begin 7.4 59.1 46 19.4 11.7 57.8 41 16-5
end 59.1 46 19.4 15.9 57.8 41 16 J 19.4
ave. 33.25 5155 32.7 17.65 .34.75 49.4 28.75 17.95

kh น] ะ a ng kh UI ะ #a 0
Dur. 65 40 52 32 65 .37 60 71
Hz- begin 152 219.5 2๓.8 191.7 187.6 226.6 2112 194.7

end 219.5 2๓.8 191.7 193.5 226.6 2112 194.7 182-3
ave. 185.75 210.15 196.25 1916 207.1 219.4 20.3.45 188.5

Intensity begin 7.9 59.8 46.8 22 113 61.4 45.4 20.9
end 59.8 46.8 20.2 16-5 61.4 45.4 20.9 13.8
ave. .3.3.85 53.3 .3.3.5 19.15 36.85 53.4 .3.3.15 17.35

kh IU ะ a n8 kh UI ะ #a ง
Dur. 71 85 73 75 4X 38 93 34
Hz begin 201.5 152.6 216.6 130.3 206.8 248.9 248.3 215.6

end 152.6 216.6 230.3 2151 248.9 248.3 215.6 213.7
ave. 227.05 234.6 213.4.5 222.75 227.85 248.6 231.95 214.65

Intcasity begin 5.4 73.4 46.4 37.3 7-5 49.2 48-5 36.3
end 73.4 46.4 37.3 32.6 49.2 48.5 36.3 20.3
ave. 39.4 59.9 41.85 34.95 28.35 48.85 414 28.3

kh UI ะ a ng kh UI : #a «]
Dur. 83 2ะ 49 68 89 114 112 81
Hz begin 260.5 260 151.6 226.7 229.4 1314 201 201

end 260 151.6 226.7 206 1314 201 201 274.6
ave. 260.15 155.8 139.15 216-35 130.9 216.7 201 137.8

Intensity begin 6.5 64.3 67.1 50.9 5.8 63.7 7-3 41.7
end 64.3 67.1 50.9 37.1 63.7 7-3 41.7 14
ave. 35.4 65.7 59 44 .34.75 35-5 24.5 27.85

kh UI ะ a ng kh UI ะ #a โ)
Dur. 71 83 42 52 35 41 122 30
Hz begin 209.6 276 139.9 240.6 221-5 153.4 136.9 237.7

end 276 139.9 240.6 243-3 253.4 136.9 227.7 226.3
ave. 2418 157.95 240.15 241.95 137.45 245.15 1313 132

Intcasity begin 12 16.9 10.9 9.6 1.9 10.3 9 8.8
end 16.9 10.9 9.6 5-5 10-3 9 8.8 8J
ave. 9-55 13.9 10.15 7.55 6.1 9.65 8.9 8.65
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ITU_________________  7 อับ
r น: a ท r น: # a ท

Dur. 57 55 64 39 62 158 77 34
Hz. begin 129.7 1๓.5 1๓ 1๓ 103.8 101.7 118.7 1๓.1

end 1๓.5 1๓ 1๓ 124.2 101.7 118.7 1๓.1 1๓
a VC. 115.1 1๓.25 1๓ n il 10175 110.2 109.4 1๓.05

Intensity begin 11.7 32.1 15.4 28.1 12 33.8 19.4 15.6
end 32.1 25.4 28.1 12.2 33.8 19.4 15.6 15.9
ave. 21.9 28.75 26.75 20.15 219 26.6 215 20.75

E

r น: a ท r น: # a ท
Dur. 35 96 76 56 33 50 76 68
Hz. begin 186.6 178.8 184.9 174.8 184.9 1823 184.6 173.9

end 178.7 184.9 174.8 161.2 1815 184.6 173.9 171.1
ave. 182.65 181.85 179.85 168 183.7 183.55 179.25 1715

Intensity begin 17.7 16.1 53.5 18.2 27.5 44.9 49.5 27.8
end 16.1 53.5 18.2 นบ 44.9 49.5 27.8 13.9
ave. 16.9 34.8 35.85 14223 36.2 47.2 38.65 20.85

r a: a ท r น: # a ท
Dur. 77 56 41 84 68 187 57 48
Hz. begin 165.6 168 165.9 1613 1216 147.9 146 148.4

end 168 165.9 161.3 156 147.9 146 148.4 144.2
ave. 166.8 166.95 163.6 158.65 135.25 146.95 147.2 146.3

Intensity begin 46 58 57.1 46.6 8.4 65 58.2 42.4
end 58 57.1 46.6 313 65 58.2 414 17.8
ave. 52 5735 51.85 39.05 36.7 61.6 50.3 30.1

r น: ท r น: # a ท
Dur. 72 59 43 41 76 41 46 18
Hz. begin 210.4 216.6 211.1 209.1 231.4 157.2 247.9 130.2

end 216.6 211.1 209.1 209.3 257.2 247.9 230.2 224.1
ave. 2133 213.85 210.1 209.2 244.3 152.55 139.05 227.15

Intensity begin 71.2 63.2 59.3 37.8 56.6 72.8 68.6 48.2
end 63.2 59.3 37.8 17.4 718 68.6 48.2 38.6
ave. 67.2 61.15 48.55 27.6 64.7 70.7 58.4 43.4

r น: a ท r น: # a ท
Dur. 47 57 43 81 37 122 109 90
Hz. begin 215.7 136 229.6 215.7 221.5 159 269.5 214.2

end 136 229.6 315.7 2111 159 269.5 214.2 208.2
•ve. 215.85 132.8 272.65 213.9 240.15 264.15 241.85 211.2

Intensity begin 15.6 59.9 47.4 37.6 15 418 17 25.6
end 59.9 47.4 37.6 151 418 17 15.6 15.1
ave. 37.75 53.65 42.5 31.4 28.9 29.9 21.3 2015

r a: a ท r น: # a ท
Dur. 62 79 60 80 21 113 1๓ 79
Hz. begin 215.5 227 215.7 220 134.1 112 226.6 216.2

end 227 215.7 220 213 112 226.6 216.2 2071
ave. 22615 226.35 222.85 2161 113.15 119.4 221.4 211.7

Intensity begin 56.7 631 65.9 421 41 1351 111 8.1
end 631 65.9 413 30.1 1351 111 8.1 2.4
ave. 60 64.6 54.1 .361 119.9 113.35 9.65 5.25
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ประวัติผู้เขียน
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