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# # 4889130520: MAJOR OF ENVIRONMENTAL SCIENCE

KEY WORD: REMOTE SENSING/ GROUND BASE REMOTE SENSING/ NDVI/ CAMERA/

SPECTROMETER
WANNAPA SUWANNARAT: DEVELOPMENT OF GROUND-BASED REMOTE SENSING
TECHNIQUE FOR PRODUCT ASSESSMENT AND MONITORING OF IN-SEASON RICE
FIELD. THESIS ADVISOR: SUPICHAI TANGJAITRONG, Ph.D., THESIS CO-ADVISOR:
VIVARAD PHONEKEO, Ph.D., 104 pp.

In the development of ground-based remote sensing technique with the SLR camera, HIE film and red
filter (wratten no.25) were used for assessing and monitoring in-season rice field. The results, were compared
with spectrometer data. Prior to the development, the study had to overcome two technical problems. Firstly,
the calculation of image area and IFOV (Instantaneous field of view) area of the spectrometer. The result of test
found that one of image area was bigger than I[FOV area about 20 times. Before the NDVI calculation process,
the image must be subset has its area equal to the IFOV area. Secondly, three methods for separating RED and
NIR from an image had been conducted, i.e., comparing images developed from color slide, panchromatic and
NIR films; deter viewing the transmitted wavelength from blue and red filters; using a computer routine to
separate scanned pixel to RGB value. The study used additive light model and the characteristics of NIR image
to confirm the result from separation and explain that process. Consequently, the study divided in-season rice
field from the Royal-initiated Lam Phayang River Basin (Upper Part) Development Project, Kalasin Province
into 2 groups; (1) organic agricultural group which had 3 samples in the Royal-initiated Pond Excavation
Project According to the New Theory Farming Practice and (2) inorganic agricultural group which had 3
samples out of that projeet. The period of study, from July to November 2006, covered 4 growth stages of rice;
the tillering stage on 60-63 days, the reproductive growth stage (87-90 days), the grain development stage (110-
113 days), and the harvest maturity stage (120 days). The results of NDVI_Sp (spectrometer) and NDVI_Im
(image) as calculated for the 4 stages were; (1) the NDVI_Sp and NDVI_Im of rice (60-63 days) were ranged
0f0.538-0.796 and 0.513<0.888, respectively;(2) the NDVI_Sp and NDVT, Imofrice (87-90 days) were ranged
of 0.688-0.809 and 0.658-0.849, respectively; (3) the NDVI Sp and NDVI_Im of rice (110-113 days) were
0.470-0.747 and 0.327-0.591, respectively; (4) the NDVI_Sp and NDVI _Im. of rice (120 days) were 0.197-
0.469 and were 0.348-0.425. The comparison between NDVI_Sp and NDVI Im of 2 groups were studied by
assuming limit of acceptation of NDVI_Im as + 0.1 NDVI_Sp. It was found that, 25 to 75% of the NDVI_Im
from organic agricultural group are in the acceptation limit. And NDVI_Im of inorganic agricultural group are
in the acceptation limit about 66.67%. By the way all relationship of sample had the same trend. Therefore, it is
possible to use this technique instead of using a costly spectrometer.
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A= T * bc * ce

Avuald be Ay cf A ANUEIMNUBNVDINTOUSUNIN(em.) Tavauyd
113{ bc = cf
ce ﬁf) ﬂ’ﬂllEITJLLﬂuT‘WUfNﬂi@‘]J%‘UﬂWW(Cm.)

Y v
A A

[ A a s 2
19 Wu‘ﬂ3llﬁﬂJuﬂJUTm‘lJENLﬂﬁ@Qﬁ!ﬁﬂﬂi@]iﬂl@ﬂﬁ (em.”)
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fApszoyvnnnngUnsalsudyanutiiag -

(11111278 (cm.)

AMUIUI bc = ac - ab
119 ac = D(tan37)

ab =D(tan25.5)

1 la bc =D(tan37 —tan25.5) «.eiine e, 2)
AUIUNT ec = eg(tanl1.5)
1o eg = D/cos37
ala ec =Dan11.5)/C0837 woive e, 3)
AU A =T * bc * ce
1o D = (h,+h,+h,)-h,

A = (22/7)(D(tan37-tan25.5))(D(tan11.5/cos37))

Ac=:0.2231((h,+210)-h)" oo, (4)

d’ U d‘ EY o [ [ d' a o
M319N 4.1 manugan lslumsmumnseusudygaveunsetanla lnslnes

fgmﬁu h, h, (cm.) h,+210 D (cm.)

A39814.| (cm.) | 14/09/06 | 11/10/06 | 3/11/06 | 13/11/06 | (cm.) | 14/09/06 | 11/10/06 | 3/11/06 | 13/11/06
1 25 100 138 150 156 235 135 97 85 79
2 20 117 140 156 152 230 113 90 74 78
3 15 98 118 155 155 225 127 107 70 70
4 60 103 136 152 153 270 167 134 118 117
5 0 107 145 155 156 210 103 65 55 54
6 27 116 146 150 152 237 121 91 87 85
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A a 4
1i1‘l6U’E'NLﬂ§’ENﬁL°]JﬂIG]53Jm€J§

ey
=N be (ANNETINUDAVDINTOUTUNTN(cm.)) ce (mmﬂmmuTmmnmu%umw(cm.))
. M 0.277D MY 0.255D
A0
14/09/06 11/10/06 3/11/06 13/11/06 14/09/06 11/10/06 3/11/06 13/11/06
1 37.4 26.9 23.6 21.9 344 6.9 6.0 5.6
2 31.3 24.9 20.5 21.6 28.8 6.4 5.2 5.5
3 35.2 29.6 19.4 19.4 324 7.6 4.9 4.9
4 46.3 37.1 3947 32.4 42.6 9.5 8.3 8.3
5 28.5 18.0 Y 15.0 26.3 4.6 3.9 3.8
6 33.5 9150 24.1 23.6 30.9 6.4 6.1 6.0
A Ao

d‘ [ A a S Y o
139N 4.3 WUNTY QJ,ﬂJUWENﬂJ@QLﬂﬁﬂ\?ﬁlﬂ‘ﬂjﬁiumﬂiﬂllﬂzﬂ'lﬂﬂ1§ﬂ"lu'3m

L ((h1+210)-h4)’ (cm.”) A =0.2231((h1+210)-h4)’ (cm.”)
YALNUAIDYIN
14/9/06 | 11/10/06 | 3/11/06 | 13/11/06 | 14/9/06 | 11/10/06 | 3/11/06 | 13/11/06
1 18225 9409 | 7225 6241 | 4066.0 | 20992 | 1611.9 | 13924
2 12769 8100 | 5476 6084 | 2848.8 | 1807.1 | 1221.7 | 13573
3 16129 | 11449 4900 4900 | 3598.4 | 25543 | 10932 | 1093.2
4 27889 | 17956 | 13924 | 13689 | 6222.0 | 40060 | 31064 | 3054.0
5 10609 42251 3025 2016 | 23669 942.6 | 6749 650.6
6 14641 8281 | 7569 7225 | 32664 | 1847.5 | 16886 | 16119
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fmuald A Ae WudSum g0 (cm.”)

- A . 1 Y |% KR A o
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Q

hg uay QJ 19 ﬂ]ilﬂ’)Nﬂlﬂ\iﬂiﬁ‘UﬂTW (cm.) Lag AUMNY ef
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1y bke, ckd, ke tagcke  HAUNIAD 31 B9

AW IANRIEEWENINGN @ t)
YU akb UAUMINY 6 DI
y) akd UAUMIAY 68 DN

fwmM bd = be + od

1o ;) = ;<(tan6)

ab + bc = ak(tan37)



+ bc + cd = ak(tan68)
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ab
2214 bd = bc + cd= ak(tan68)-x,= ak(tan68) - ak(tan6)
;d =237 * ;< .......................................... (1)
AUIUN of = fo + ce
Lﬁ"ﬁ) ;c = ;d(tanSI)
ce = kd(tan31)
;d = a_k/(cos37)
w18 of =2 * kd(tan3l)
ef =2( ak/0.799)(tan31)
o S O A BN e e e, 2)
v
AU A, = 4466D°
L= 4.466((h,+210)-h)" ..o, ?3)

maadi 4.4 manugei1Flumssiuaamaseufunmuesndesdionin

c'gmﬁu h, h, (cm.) h +210 D (cm.)

SRGRLAN (em.) | 14/09/06 | 11/10/06 3/11/06 | 13/11/06 | (cm.) 14/09/06 | 11/10/06 | 3/11/06 |13/11/06
1 25 100 138 150 156 235 135 97 85 79
2 20 117 140 156 152 230 113 90 74 78
3 15 98 118 155 155 225 127 107 70 70
4 60 103 136 152 53 270 167 134 118 117
5 0 107 145 155 156 210 103 65 55 54
6 27 116 146 150 152 237 121 91 87 85

s1eh 4.5 mmqmazmmﬂ%'mmqmau%umwmamé’mdwmw

WIRY | ANUGIVBINTOUFTUAMNIF I (cm.) =2.37D ANUNINYBINTOUFUNINIZA(cm.) =1.504D

A0t | 14/09/06 | 11/10/06 | 3/11/06 | 13/11/06 | 14/09/06 | 11/10/06 | 3/11/06 | 13/11/06
1 320.0 229.9 201.5 187.2 203.0 145.9 127.8 118.8
2 267.8 213.3 175.4 184.9 170.0 135.4 111.3 117.3
3 301.0 253.6 165.9 165.9 191.0 160.9 105.3 105.3
4 395.8 317.6 279.7 277.3 251.2 201.5 177.5 176.0
5 244.1 154.1 | 1304 128.0 154.9 97.8 82.7 81.2
6 286.8 2157 | 206.2 201.5 182.0 136.9 130.8 127.8
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A (h,+210)-h,)’ (cm.”) A,=4.466(h,+210)-h,)’ (cm.”)

§10619 | 14/09/06 | 11/10/06 | 3/11/06 | 13/11/06 | 14/09/06 | 11/10/06 | 3/11/06 | 13/11/06
1 182250 | 9409.0 | 72250 | 62410 | 813929 | 420206 | 322669 | 278723
2 12769.0 | 8100.0 | 54760 | 60840 | 570264 | 361746 | 244558 | 271711
3 16129.0 | 11449.0 | 49000 | 49000 | 720321 | 511312 | 218834 | 218834
4 27889.0 | 17956.0 | 13924.0 | 13689.0 | 1245523 | 801915 | 621846 | 61135.1
5 10609.0 | 42250 | 30250 | 29160 | 47379.8 | 188689 | 13509.7 | 13022.9
6 146410 | 82810 | 7569.0 | 72250 | 653867 | 369829 | 338032 | 322669
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M3519N n-1 YT usunuaou (Ww.)
W.ﬁ./!ﬁﬂu 2539 2540 2541 2542 2543 2544 2545 2546 2547 2548 2549 59U(10 ?_]) mﬁlaﬂm 10?_]
u.a. 0.5 0.2 0.1 0.0 0.4 2.3 0.0 0.0 12.1 0.0 0.0 15.6 1.4
.. 0.3 13.1 12.9 0.0 132 0.0 0.5 9.5 91.1 0.0 154 156.0 142
fin 582 53.8 16.5 95.6 0.8 34.1 1215 793 5.7 47 102.7 572.9 52.1
144.8. 109.7 83.1 85.2 448 129.3 39.6 83.5 18.0 120.3 334 106.7 853.6 77.6
n.A 243.1 112.1 144.8 282.6 157.3 333.6 300.3 83.6 298.4 164.2 121.6 2241.6 203.8
iy 244.1 219.3 230.8 200.6 259.4 320.0 216.7 315.7 218.1 302.5 190.1 27173 247.0
n.A. 137.6 2922 166.5 196.2 396.4 2395 181.1 101.9 550.4 2221 216.0 2483.9 248.4
a.9. 167.3 200.0 207.8 65.2 266.5 344.7 327.5 296.9 297.0 284.7 237.1 2457.6 245.8
.8, 288.3 154.8 192.4 226.6 142.4 197.2 387.8 294.6 72.5 289.3 183.3 2245.9 224.6
Q.. 36.6 33.0 258 101.5 50.8 169.2 32.1 19.0 9.0 21.1 314.8 498.1 498
W.o. 52.0 0.6 16.7 4738 0.0 58.9 5.5 0.0 34 306 112 215.5 216
5.9. 0.0 0.0 3.6 0.0 0.0 0.0 2.2 0.0 0.0 0.7 0.0 6.5 0.7
37U 1337.7 1162.2 1103.1 1260.9 1416.5 1739.1 1658.7 1218.5 1678.0 1353.3 1498.9 13928.0 1392.8
nae 1115 96.9 91.9 105.1 118.0 144.9 1382 101.5 139.8 112.8 124.9 1047.9 104.8
v Sufifiduan | 112 100 93 134 104 121 122 95 104 115 - 1100 110
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M19199 N-2 UITLHYTADU (UY.)

LADU/I.A. 2539 2540 2541 2542 2543 2544 2545 2546 2547 2548 2549 masa117)
u.n. 155.62 130.36 131.02 138.51 126.26 126.37 128.68 115.40 103.00 98.38 110.26 123.99
.N. 171.23 134.36 140.98 159.62 135.02 132.36 112.82 120.54 95.97 110.22 113.05 129.65
.. 213.37 173.00 168.48 174.67 172.09 142.88 143.21 146.17 146.20 143.48 131.64 159.56
.. 166.30 177.55 173.94 146.01 141.92 190.23 154.35 155.19 158.84 154.28 134.83 159.40
N.A. 156.10 176.95 171.39 117.21 128.99 149.29 140.49 157.43 150.89 160.45 147.65 150.62
8. 144.30 143.35 154.08 133.38 108.84 123.72 134.16 131.03 126.79 122.91 144.33 133.35
f.9. 129.39 114.72 137.49 114.15 116.28 129.22 128.75 133.76 118.01 115.98 111.80 123.78
.. 177.03 113.65 129.45 102.90 124.63 112.62 114.84 121.36 112.48 100.12 216.00 120.91
n.8. 101.09 128.02 113.20 105.91 100.31 i) 92.02 98.77 109.41 82.35 116.26 104.81
f.9. 139.98 124.68 126.51 112.33 127.60 156.92 128.69 132.55 149.12 127.35 314.80 132.57
.8, 111.99 126.75 123.22 103.78 132.03 131.63 119.71 116.82 125.08 106.56 99.90 119.76
5.9, 126.88 135.55 138.19 125.38 138.10 129.72 107.05 115.33 106.16 105.95 103.94 122.83
33U 1,793.28 1,678.94 1,707.95 1,533.85 1,552.07 1,641.98 1,504.77 1,544.35 1,501.95 1,428.03 1,744.46 1,588.72
méﬂ 149.44 139.91 142.33 127.82 129.34 136.83 125.40 128.70 125.16 119.00 145.37 132.39

HUBNEG FHuaniszmosniadon

96




2 a 4 o
AN N-3 QaUrguUgIgamay (C)

ADU/N.A. 2539 2540 2541 2542 2543 2544 2545 2546 2547 2548 2549 mﬁﬂmmo’ﬂ
u.9. 31.0 304 332 31.0 31.2 32.0 30.1 30.1 30.3 30.5 30.6 30.9
N, 31.1 32.1 34.6 33.1 314 33.0 32.7 33.6 29.7 348 323 32.6
i.a. 35.7 344 36.8 36.2 352 33.0 33.7 34.0 35.1 34.1 339 34.7
.8, 33.7 34.9 36.4 34.0 34.0 38.1 352 36.6 35.8 35.9 344 354
n.A. 33.1 358 36.5 31.7 32.8 33.0 33.6 359 34.0 35.7 343 342
.. 32.5 345 343 324 31.9 325 333 33.6 322 32.7 33.8 33.1
n.f. 32.0 31.6 332 31.9 31.5 322 32.6 333 31.8 32.0 31.7 322
a.a. 31.8 31.5 333 31.5 32.0 314 31.5 323 31.6 31.0 31.2 31.8
n.y. 30.8 31.8 31.9 31.5 30.8 30.7 30.8 31.2 31.9 31.0 31.9 31.2
f1.9. 31.4 322 325 31.1 31.7 322 323 324 322 31.6 31.1 32.0
n.g. 30.1 322 31.7 29.9 30.4 283 31.7 32.4 32.1 30.7 31.8 30.9
5.9. 28.5 322 30.0 26.5 30.5 29.4 31.6 29.4 29.9 27.8 29.0 29.6
EIeLY 381.7 393.6 404.4 380.8 383.4 385.8 389.1 394.8 386.6 387.7 386.0 388.8
Lﬂéﬂ 31.8 32.8 33.7 31.7 32.0 322 324 32.9 322 323 322 324
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13190 N-4 QUYiguUAIgamay (C)

ADU/N.A. 2539 2540 2541 2542 2543 2544 2545 2546 2547 2548 2549 m?iammoﬂ
u.9. 16.8 16.0 19.0 17.2 17.6 19.6 16.5 159 17.3 17.3 16.8 17.3
.. 16.7 19.4 20.9 18.8 17.8 19.7 19.8 204 18.2 214 20.3 19.4
i.a. 21.7 21.1 239 22.9 21.9 22.0 224 21.8 21.8 21.3 22.7 22.1
.8, 23.6 22.8 242 24.1 23.9 25.3 23.7 24.8 23.7 24.4 243 24.1
N.A. 243 24.2 254 24.0 24.5 23.8 24.4 25.2 24.5 25.4 244 24.6
.. 244 245 249 24.8 24.5 245 25.1 25.1 24.6 25.6 253 24.8
.. 244 244 25.0 25.0 244 24.7 258 25.1 23.9 249 25.1 24.7
a.a. 24.2 24.6 24.5 24.6 247 24.7 243 24.6 24.7 24.5 24.7 24.5
n.8. 23.8 23.6 24.1 239 23.7 TR 24.2 24.4 243 242 24.1 24.0
8.9, 224 23.0 21.9 22.8 23.6 2. 23.0 22.6 21.2 232 23.1 22.7
N.g. 20.7 19.8 20.0 20.2 18.2 17.9 20.6 19.8 19.6 21.3 21.3 19.8
5.9. 15.0 18.4 17.2 14.5 18.3 17.4 19.8 16.1 15.7 17.1 17.1 17.0
EIeLY 258.0 261.8 271.0 262.8 263.1 266.9 269.0 265.8 259.5 270.6 269.2 264.9
Lﬂéﬂ 21.5 21.8 22.6 21.9 21.9 220 224 222 21.6 22.6 224 22.1
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M19199N N-5 ANUFUAUNNTIRAY (%)

ADU/N.A. 2539 2540 2541 2542 2543 2544 2545 2546 2547 2548 2549 méﬂmﬂ 101)
.0, 65 69 68 63 67 68 70 67 71 60 61 66
N, 59 68 67 57 66 65 69 68 75 60 61 65
i 60 66 32 61 62 71 73 68 68 57 64 62
1.8, 71 73 68 75 75 64 74 71 71 61 69 70
n.a. 80 72 72 83 83 80 82 71 80 68 67 76
1.0. 82 76 79 81 84 82 82 77 80 76 71 79
n.fA. 81 84 80 82 84 82 80 79 86 79 78 82
a.a. 83 85 84 83 83 87 84 84 84 82 81 84
n.4. 86 83 84 86 83 84 86 87 82 85 76 84
9.9, 78 81 78 82 79 79 77 76 65 71 83 71
N.g. 78 73 71 77 69 72 12 72 62 70 68 72
5.9. 69 69 65 64 67 71 73 66 58 62 61 66
EIeRY 892 899 848 894 902 905 922 886 882 831 840 883
mﬁd;ﬂ 74 75 71 75 75 75 ek 74 74 69 70 74
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MI19N N-6 ANULTIAV (K nots)

LADU/I.A. 2539 2540 2541 2542 2543 2544 2545 2546 2547 2548 2549
.9, 0.5 1.5 1.5 2.4 2.6 2l 2.7 2.4 23 2.5 3.5
NN, 1.5 1.9 2.2 3.1 2.5 23 2.1 22 2.6 2.8 3.9
.0 0.9 1.9 2.8 3 24 2.6 24 2.8 34 3.7 3.3
1.9, 0.5 1.5 2.4 2 24 2.8 2.6 2.5 3 32 2.7
N.A 0.4 1.8 2.5 2.3 Cig 2.8 2.5 2.6 33 2.9 2.8
.. 1.2 2.5 2.4 2.6 1.5 2.8 3.1 2.9 4.6 3.6 32
n.f. 1.4 3 23 4 2.5 8.5 5.1 2.8 3.5 3.7 4.9
a.9. 2 3.1 1.8 3.9 2 2% 3 2.9 3.8 3.9 32
.8, 1.5 1.9 1.5 1.6 2.4 1.7 1.8 1.8 2.7 2.6 2
8.6, 1.2 1.7 1.7 2.2 2.3 2.4 2 2.7 33 3 2.1
n.g. 1.3 1.9 24 2.8 3.2 3.2 2.9 2.8 4.1 3.4 2.2
5.9. 1.8 1.8 3 4.1 2.8 3 2.2 3.6 3.2 4.7 nd
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AN N-7 ANUAVULTIDINGY (K Tux)

A

a1 u.a. N.N. u.a 1.8, n.a. 4.9, n.f. a.n. n.8. f.9. n.48. 5.0.
9.00-10.00 53.52 55.114 62.811 75.987 76.926 84.03 73.227 71.445 64.878 80.361 70.149 60.688
10.00-11.00 69.437 73.548 82.312 90.112 88.832 98.688 84.39 81.684 79.144 91.077 83.592 75.112
11.00-12.00 81.84 87.085 94.189 91.691 93.318 100.193 84.624 87.964 79.279 91.407 92.471 85.247
12.00-13.00 90.284 97.281 93.851 100.487 107.45 104.603 94.119 97.129 85.436 97.819 95.791 95.192
13.00-14.00 79.623 86.563 92.149 96.252 101.115 93.502 81.292 80.743 76.769 91.996 80.364 79.87
14.00-15.00 63.837 70.283 76.979 82.786 73.516 86.876 77.36 96.173 65.809 71.561 61.198 61.739
15.00-16.00 45.578 49.819 56.048 59.821 64.915 70.329 62.193 58.713 52.106 52.908 39.813 45.578

101




M3197 -1 grudeyatoyaninduy

MANUIN U

giudeyatoyan NN

sample site Camera spectro_file
image_file date point object film/digital filter cover Iso EV f t non filter RED filter NIR filter

1 14-09-06 1 rice HIE RED 50 13.3 11 60 1 * *
2 14-09-06 2 rice HIE RED 50 12 8 60 2 * *
3 14-09-06 3 rice HIE RED 50 13.3 11 60 3 * *
4 14-09-06 4 rice HIE RED 50 13.3 11 60 4 * *
5 14-09-06 5 rice HIE RED 50 12 8 60 5 * *
6 14-09-06 6 rice HIE RED 50 13.3 11 60 6 * *
19 11-10-06 1 rice HIE RED 50 13.5 5.6 250 19 * *
20 11-10-06 2 rice HIE RED 50 12.8 5.6 125 20 * *
21 11-10-06 3 rice HIE RED 50 12.4 5.6 125 21 * *
22 11-10-06 4 rice HIE RED 50 12.4 5.6 125 22 * *
23 11-10-06 5 rice HIE RED 50 12.2 5.6 125 23 * *
24 11-10-06 6 rice HIE RED 50 13.5 5.6 250 24 * *
61 11-10-06 1 rice digital non filter 100 13.5 5.6 250 * * *
62 11-10-06 2 rice digital non filter 100 12.8 5.6 250 * * *
63 11-10-06 3 rice digital non filter 100 12:4 5.6 160 * * *
64 11-10-06 4 rice digital non filter 100 12.4 5.6 160 * * *
65 11-10-06 5 rice digital non filter 100 12.2 5.6 160 * * *
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TN V-1 IUVBYAVDYANIATUIY (99)

sample site Camera spectro_file
image_file date point object film/digital filter cover Iso EV f t non filter RED filter NIR filter
66 11-10-06 6 rice digital non filter 100 13.5 5.6 250 * * *
76 11-10-06 4 rice digital NIR 320 2 52 8 * * *
79 11-10-06 7 rice digital NIR 320 2 52 8 * * *
94 03-11-06 1 rice HIE Red 50 13.1 5.6 250 46 40 43
95 03-11-06 2 rice HIE Red 50 13.1 5.6 250 47 41 44
96 03-11-06 3 rice HIE Red 50 13.2 5.6 250 48 * *
97 03-11-06 4 rice HIE Red 50 12.8 5.6 125 49 * *
98 03-11-06 5 rice HIE Red 50 13.2 5.6 250 50 * *
99 03-11-06 6 rice HIE Red 50 13.2 5.6 250 51 42 45
106 03-11-06 1 white paper HIE Red 50 13.1 5.6 250 64 76 79
130 03-11-06 1 white paper HIE NIR 50 13.1 5.6 250 * * *
150 03-11-06 3 rice digital non filter 100 13 5.6 250 * * *
151 03-11-06 4 rice digital non filter 100 13 5.6 320 * * *
153 03-11-06 6 rice digital non filter 100 13 5.6 320 * * *
178 13-11-06 1 rice EIR Red 50 13.1 5.6 250 87 * *
179 13-11-06 2 rice EIR Red 50 13.1 5.6 250 88 * *
180 13-11-06 3 rice EIR Red 50 13.1 5.6 250 89 * *
182 13-11-06 5 rice EIR Red 50 12.5 5.6 125 90 * *
205 13-11-06 1 rice digital non filter 100 13 5.6 250 * * *
206 13-11-06 2 rice digital non filter 100 13 5.6 250 * * *
208 13-11-06 5 rice digital non filter 100 13 5.6 250 * * *
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