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ABSTRACT

The objective of this thesis is to develop a precipitation retrieval algorithm for
the passive infrared sensor Imager aboard the United States Geostationary Operational Environmental
Satellite (GOES) satellite. The algorithm employs the neural network method trained and evaluated
using the AMSU MIT Precipitation retrieval products (AMP) estimated from observations of the
passive microwave sensors Advanced Microwave Sounding Unit(AMSU) and Microwave Humidity
Sounder (MHS) aboard the NOAA-18 satellite. This thesis focuses the area within 60°S - 60°N and
30°W - 120°W and employs data from days 5, 15, and 25 of all months during January to December
in year 2009. Results show GOES estimates are useful for rates higher than 1 mm/h. The correlation
coefficient between GOES estimates and AMP surface precipitation rates is 0.648. Comparisons
of GOES precipitation retrievals with the radar precipitation retrieval of products National Centers
for Environmental Prediction (NCEP) Stage IV show that hourly, daily, monthly, and annual show
GOES estimates are useful for rates higher than 1 mm/h, 4 mm/day, 8 mm/month and 144 mm/annual,

respectively. And correlation coefficient are 0.624, 0.703, 0.706 and 0.710, respectively.

Keywords: Precipitation retrieval algorithm, neural network, Geostationary Operational

Environmental Satellite (GOES), AMSU MIT Precipitation retrieval products (AMP)
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ATNYIINAU ANUASIBYALFINUNUASAINUASLIDYALFILIATNUANA NNIU ’Qﬂﬂﬁﬂ!ﬂi’)ﬂ’)ﬂ
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f22

M15197 2.1 Yoyatun1zgUnssingnnin GOES Imager UNA1ABN GOES-12 19 GOES-15

(m19 1909111)8991n The National Science F oundation, 2014)

FoIFeyay I ANNEINAY (um) milnadu anuazBaaE U (km)
1 0.550-0.750 Visible 1
2 3.800 - 4.000 Near Infrared 4
3 5.800 - 7.300 Thermal Infrared 4
4 10.200 - 11.200 Thermal Infrared 4
6 12.960 - 13.710 Thermal Infrared 8 (GOES-12/13) uag

4 (GOES-14/15)




14

3 o J [ [
M51971 2.2 Foyatunzgilnsaing193n GOES Sounder DU ITY GOES (M15198au1)ag

910 National Aeronautics and Space Administration, 2014)

¥ v

JosFyanar  AwMEIAAY (um) anlnau ANNAIDIAIT INUT
(km)
1 14.710 Longwave 10
2 14.370 Longwave 10
3 14.060 Longwave 10
4 13.640 Longwave 10
5 13.370 Longwave 10
6 12.660 Longwave 10
7 12.020 Longwave 10
8 11.030 Midwave 10
9 9.710 Midwave 10
10 7.430 Midwave 10
11 7.020 Midwave 10
12 6.510 Midwave 10
13 4.570 Shortwave 10
14 4.520 Shortwave 10
15 4.450 Shortwave 10
16 4.130 Shortwave 10
17 3.980 Shortwave 10
18 3.740 Shortwave 10
19 0.700 Visible 10
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2.1.2 A1UNEU NOAA-18
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ansgossm auiumsilodui 1 nangiay w.e. 2548 aunatfaguiu Inasegiszauanuga
854 km Tag Tnasoguuaniie - 18 191721 102.120 Minute/Evolutions
@ ' a ' 4 @
ginsaiasrvinuuauiion NOAA-18 Togratoriia uaginsainsivia

a o J ¥

A A 9 o Y 9 A . . . =<
NngvoInuvayananfaeie1a111ne Advanced Microwave Sounding Units (AMSU) 4
C4 [ a A o A o Y o Y a 49’ g
gilnsaiasratariaiiondendudygralylasnd 16iassavgungiivazausuluyy
U350IMANI Tan 415U AMSU 1J5zneudie 2 1idefie AMSU-A 1laz AMSU-B (Microwave
Humidity Sounder) Tng AMSU-A 1/5znoudie 15 Fesdnna aAnwduaazvesdynaoglng
(% { J o a a y { 1
AUANAFUINANINIRATUBDNFIIY UANNALDEATINUNTEUIN 50 km 991 AMSU-B
P ' o = Y d' Yo o 2 a =
Uszneuadn 5 esdygnaiuauanuninanudlndnumsgaguvesle innuazidea
a g { 2 4 @ o
FINud 15 km M991/n38ins1930U03 AMSU-A tag AMSU-B finauanunievesmsdauna

(Swath Width) 15z 2,200 km (National Oceanic and Atmospheric Administration, 2004)

519 2.5 tuvTavIaINen NOAA-18

'

(DN http://commons.wikimedia.org/wiki/File:NOAA-18 or 19 rendering.jpg, 28 AU

2556)
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M519h 2.3 Foyasumizgnssingdaia AMSU A/B Uua1uiion NOAA-18 (a1s1esauila

910 Surussavadee and Staelin, 2008)

' A At . 2 REREY

{ N ANND . - { N ANND - -
. avleaayy azIvYAITY
aan (MHz) £ 4 afy I (MHz) £ 4

WUN (km) WHN (km)

Al 23,800+72.500 50 All £,£322.200+48 50

A2 31,400+50 50 Al2 £,£322.200+22 50

A3 50,300+50 50 Al3 £,£322.200+10 50

A4 52,800+105 50 Al4 ££322.200+4.5 50

A5 53,592+115 50 Al5 89+1 GHz 50

A6 54,400+105 50 Bi 89+0.900 GHz 15

A7 54,940+105 50 B2 150+£0.900 GHz 15

A8 55,500+87.500 50 B3 183.300+1 GHz 15

A9 £,+87.500 50 B4 183.300+3 GHz 15

Al0 (f, = 57,290.340) 50 B5 183.300+7 GHz 15

f+217
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Estimate (mm/month) NCEP Stage IV (mm/month)
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ma1emanuIn o aaundshlddmsundasdoyasinaruiion GOES-12 ¥oedayny1al Imager

GOES Variable Format (GVAR) LidJ‘Llﬂ'W Radiance

o

FOIT Y QY19 m b v a B
2 227.389 68.217 2562.450 -0.651 1.002
3 38.838 29.129 1536.430 -4.765 1.012
4 5.229 15.685 933.210 -0.360 1.001
6 5.530 16.589 751.910 -0.253 1.001

(N 1 9310910 http://www.0s0.noaa.gov/goes/goes-calibration/gvar-conversion.htm, 21 @a1auy
2556)
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MIWMANKIN ¥ AIDI19N15HaIA1910 Digital Number LﬂUQWQﬂlWQNﬂ’HNﬁ’JN (TB) Tu

Wiy K disuavsesdyanaounsise (R) ve9a1 ey GOES-12

Digital Number Brightness Temperature (K)

IR2 IR3 IR4 IR6 T,2 T,3 T4 T,6

928 480 512 512 369.850 292.368  285.669  266.938
928 480 544 544 369.291 292.368  285.669  271.054
928 480 544 544 369.291 292.368  285.669  271.054
928 480 544 544 369.291 292.368  285.669  271.054
928 480 544 544 370.403 292.368  285.669  271.054
928 512 512 512 369.291 292.368  289.744  266.938
928 512 512 512 369.850 292.368  289.744  266.938
928 512 512 512 369.291 292.368  289.744  266.938
928 480 512 512 369.291 292.368  285.669  266.938
928 480 512 512 369.291 292.368  285.669  266.938
928 512 512 512 368.725 292.368  289.744  266.938
960 512 544 544 368.725 293.754  289.744  271.054
928 480 512 512 369.291 292.368  285.669  266.938
928 512 512 512 369.291 292.368  289.744  266.938
928 512 512 512 370.403 292.368  289.744  266.938
928 512 512 512 370.403 292.368  289.744  266.938
928 512 512 512 369.850 292.368  289.744  266.938
928 544 512 512 369.291 292.368  293.668  266.938
928 512 512 512 369.291 292.368  289.744  266.938
928 512 512 512 368.725 292.368  289.744  266.938
928 480 544 544 369.291 292.368  285.669  271.054
928 480 576 576 369.291 292.368  285.669  275.040
928 512 576 576 369.291 292.368  289.744  275.040
960 512 544 544 369.850 293.754  289.744  271.054
928 512 544 544 369.850 292.368  289.744  271.054
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Digital Number Brightness Temperature (K)

IR2 IR3 IR4 IR6 Tz2 T3 T4 Tz6

928 480 544 544 369.291 292.368  285.669  271.054
928 512 544 544 369.291 292.368  289.744  271.054
928 512 512 512 369.850 292.368  289.744  266.938
928 480 544 544 369.850 292.368  285.669  271.054
928 480 544 544 369.291 292.368  285.669  271.054
928 512 512 512 370.403 292.368  289.744  266.938
928 512 544 544 369.850 292.368  289.744  271.054
928 512 544 544 369.850 292.368  289.744  271.054
928 512 544 544 368.725 292368  289.744  271.054
928 512 512 512 368.725 292.368  289.744  266.938
928 512 512 512 369.850 292.368  289.744  266.938
928 544 512 512 368.725 292.368  293.668  266.938
928 544 544 544 369.291 292368  293.668  271.054
960 544 544 544 369.850 293.754  293.668  271.054
928 512 512 512 369.291 292.368  289.744  266.938
928 512 512 512 369.291 292.368  289.744  266.938
928 512 544 544 369.291 292.368  289.744  271.054
928 512 544 544 369.291 292.368  289.744  271.054
928 448 512 512 368.725 292.368  281.426  266.938
960 480 512 512 370.403 293.754  285.669  266.938
960 480 480 480 369.850 293.754  285.669  262.678
928 480 512 512 369.291 292.368  285.669  266.938
960 480 544 544 369.850 293.754  285.669  271.054
960 480 544 544 369.850 293.754  285.669  271.054
928 480 544 544 369.850 292368  285.669  271.054
960 480 544 544 369.850 293.754  285.669  271.054
928 480 512 512 369.291 292.368  285.669  266.938
960 512 512 512 369.850 293.754  289.744  266.938
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Digital Number Brightness Temperature (K)

IR2 IR3 IR4 IR6 Tz2 T3 T4 Tz6

928 480 576 576 369.851 292.369  285.670  275.040
960 512 576 576 369.851 293.755  289.745  275.040
928 480 544 544 369.292 292.369  285.670  271.054
928 512 544 544 369.851 292.369  289.745  271.054
928 512 576 576 369.851 292.369  289.745  275.040
928 512 544 544 369.292 292.369  289.745  271.054
928 512 544 544 369.851 292369  289.745  271.054
928 480 544 544 369.292 292369  285.670  271.054
960 480 544 544 369.851 293.755  285.670  271.054
928 480 512 512 370.404 292369  285.670  266.938
928 512 512 512 369.292 292369  289.745  266.938
928 512 544 544 368.726 292369  289.745  271.054
928 512 544 544 369.851 292369  289.745  271.054
928 512 512 512 369.851 292.369  289.745  266.938
928 512 512 512 369.292 292369  289.745  266.938
960 480 512 512 369.292 293.755  285.670  266.938
928 480 512 512 369.292 292.369  285.670  266.938
928 480 512 512 370.404 292.369  285.670  266.938
928 480 416 416 369.851 292.369  285.670  253.653
928 480 448 448 370.404 292.369  285.670  258.257
928 512 512 512 369.851 292.369  289.745  266.938
960 512 544 544 369.851 293.755  289.745  271.054
960 480 576 576 368.726 293.755  285.670  275.040
928 480 512 512 369.851 292369  285.670  266.938
928 512 544 544 369.292 292369  289.745  271.054
928 512 448 448 369.292 292.369  289.745  258.257
928 512 448 448 369.851 292.369  289.745  258.257
928 512 512 512 369.292 292.369  289.745  266.938
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Digital Number Brightness Temperature (K)

IR2 IR3 IR4 IR6 Tz2 T3 T4 Tz6

960 480 448 448 370.404 293.755  285.670  258.257
928 480 512 512 369.851 292.369  285.670  266.938
928 480 544 544 369.851 292.369  285.670  271.054
928 512 544 544 369.851 292.369  289.745  271.054
928 448 544 544 369.851 292.369  281.427  271.054
928 512 544 544 369.851 292.369  289.745  271.054
928 512 512 512 369.851 292369  289.745  266.938
928 512 512 512 369.292 292369  289.745  266.938
960 512 448 448 369.851 293.755  289.745  258.257
928 512 512 512 369.292 292369  289.745  266.938
928 512 544 544 369.292 292369  289.745  271.054
928 480 544 544 369.292 292369  285.670  271.054
928 512 544 544 369.851 292369  289.745  271.054
928 512 544 544 368.726 292369  289.745  271.054
928 512 512 512 369.851 292369  289.745  266.938
928 480 544 544 369.851 292369  285.670  271.054
928 480 544 544 369.292 292.369  285.670  271.054
928 512 544 544 368.152 292.369  289.745  271.054
928 512 544 544 368.726 292.369  289.745  271.054
928 512 544 544 369.851 292.369  289.745  271.054
928 512 544 544 369.292 292.369  289.745  271.054
928 512 544 544 369.851 292.369  289.745  271.054
928 512 544 544 369.851 292.369  289.745  271.054
928 512 544 544 369.292 292369  289.745  271.054
928 544 544 544 369.292 292369  293.669  271.054
928 512 544 544 369.851 292369  289.745  271.054
928 512 512 512 369.292 292.369  289.745  266.938
928 512 512 512 369.851 292.369  289.745  266.938
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Digital Number Brightness Temperature (K)

IR2 IR3 IR4 IR6 Tz2 T3 T4 Tz6

928 512 512 512 369.851 292.369  289.745  266.938
960 480 512 512 369.851 293.755  285.670  266.938
960 480 544 544 368.726 293.755  285.670  271.054
928 512 544 544 369.292 292.369  289.745  271.054
960 512 544 544 369.851 293.755  289.745  271.054
960 480 512 512 369.292 293.755  285.670  266.938
960 480 512 512 369.851 293.755  285.670  266.938
928 480 512 512 369.851 292369  285.670  266.938
928 480 512 512 369.851 292369  285.670  266.938
928 480 512 512 370.404 292369  285.670  266.938
960 480 544 544 369.851 293.755  285.670  271.054
960 512 544 544 369.292 293.755  289.745  271.054
960 512 544 544 369.851 293.755  289.745  271.054
928 512 544 544 369.292 292369  289.745  271.054
928 480 544 544 369.292 292369  285.670  271.054
960 480 576 576 369.851 293.755  285.670  275.040
960 512 576 576 369.851 293.755  289.745  275.040
960 512 576 576 369.292 293.755  289.745  275.040
960 512 576 576 369.851 293.755  289.745  275.040
928 512 544 544 369.851 292.369  289.745  271.054
928 480 544 544 369.851 292.369  285.670  271.054
928 448 544 544 369.292 292.369  281.427  271.054
928 480 512 512 368.726 292.369  285.670  266.938
928 512 544 544 368.726 292369  289.745  271.054
928 480 544 544 369.851 292369  285.670  271.054
928 512 576 576 369.851 292369  289.745  275.040
928 480 576 576 369.292 292369  285.670  275.040
928 480 512 512 369.292 292.369  285.670  266.938
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Digital Number Brightness Temperature (K)

IR2 IR3 IR4 IR6 Tz2 T3 T4 Tz6

928 512 576 576 368.726 292.369  289.745  275.040
928 544 576 576 369.292 292.369  293.669  275.040
928 544 576 576 368.726 292.369  293.669  275.040
928 512 576 576 368.726 292.369  289.745  275.040
928 480 576 576 370.404 292369  285.670  275.040
928 512 544 544 369.851 292.369  289.745  271.054
928 512 544 544 369.292 292369  289.745  271.054
928 512 512 512 369.292 292369  289.745  266.938
928 512 544 544 368.726 292369  289.745  271.054
928 512 544 544 369.292 292369  289.745  271.054
928 512 544 544 369.851 292369  289.745  271.054
928 512 576 576 369.292 292369  289.745  275.040
928 512 544 544 369.292 292369  289.745  271.054
928 512 512 512 369.851 292.369  289.745  266.938
928 512 544 544 369.292 292369  289.745  271.054
928 512 544 544 369.292 292369  289.745  271.054
928 512 544 544 369.292 292.369  289.745  271.054
928 512 544 544 368.726 292.369  289.745  271.054
928 544 544 544 368.726 292.369  293.669  271.054
928 544 544 544 369.851 292.369  293.669  271.054
928 512 512 512 369.851 292.369  289.745  266.938
928 512 512 512 369.292 292.369  289.745  266.938
960 512 544 544 368.726 293.755  289.745  271.054
928 512 544 544 369.851 292369  289.745  271.054
928 512 544 544 369.292 292369  289.745  271.054
928 512 544 544 368.726 292369  289.745  271.054
960 512 448 448 369.851 293.755  289.745  258.257
928 512 544 544 370.404 292.369  289.745  271.054
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Digital Number Brightness Temperature (K)
IR2 IR3 IR4 IR6 369.292 292369  293.669  275.040
960 512 512 512 368.726 292.369  293.669  275.040
928 512 512 512 368.726 292.369  289.745  275.040
960 512 512 512 370.404 292.369  285.670  275.040
960 512 512 512 369.851 292.369  289.745  271.054
928 544 448 448 369.292 292.369  289.745  271.054
960 512 448 448 369.292 292.369  289.745  266.938
928 512 512 512 368.726 292369  289.745  271.054
928 512 512 512 369.292 292369  289.745  271.054
928 544 512 512 369.851 292369  289.745  271.054
960 544 448 448 369.292 292369  289.745  275.040
928 544 448 448 369.292 292369  289.745  271.054
928 512 448 448 369.851 292369  289.745  266.938
960 544 448 448 369.292 292369  289.745  271.054
928 512 512 512 369.292 292369  289.745  271.054
928 512 512 512 369.292 292369  289.745  271.054
928 512 448 448 368.726 292369  289.745  271.054
928 480 448 448 368.726 292.369  293.669  271.054
928 480 512 512 369.851 292.369  293.669  271.054
928 512 512 512 369.851 292.369  289.745  266.938
928 512 512 512 369.292 292.369  289.745  266.938
928 512 512 512 368.726 293.755  289.745  271.054
928 512 544 544 369.851 292.369  289.745  271.054
928 512 544 544 369.292 292.369  289.745  271.054
928 544 544 544 368.726 292369  289.745  271.054
928 512 544 544 369.851 293.755  289.745  258.257
960 512 512 512 370.404 292369  289.745  271.054
960 512 512 512 368.726 292369  289.745  275.040
928 512 544 544 369.292 292369  293.669  275.040
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Digital Number Brightness Temperature (K)
IR2 IR3 IR4 IR6 368.726 292369  289.745  275.040
928 512 512 512 370.404 292.369  285.670  275.040
928 512 544 544 369.851 292.369  289.745  271.054
928 544 544 544 369.292 292369  289.745  271.054
928 544 544 544 369.292 292.369  289.745  266.938
928 512 544 544 368.726 292.369  289.745  271.054
928 512 544 544 369.292 292.369  289.745  271.054
928 544 576 576 369.851 292369  289.745  271.054
960 512 576 576 369.292 292369  289.745  275.040
928 512 576 576 369.292 292369  289.745  271.054
928 512 576 576 369.851 292369  289.745  266.938
928 512 608 608 369.292 292369  289.745  271.054
928 512 544 544 369.292 292369  289.745  271.054
928 512 544 544 369.292 292369  289.745  271.054
928 544 576 576 368.726 292369  289.745  271.054
928 512 544 544 368.726 292369  293.669  271.054
928 480 480 480 369.851 292369  293.669  271.054
928 480 480 480 369.851 292.369  289.745  266.938
928 512 544 544 369.292 292.369  289.745  266.938
928 512 544 544 368.726 293.755  289.745  271.054
928 512 544 544 369.851 292.369  289.745  271.054
928 512 576 576 369.292 292.369  289.745  271.054
928 512 544 544 368.726 292.369  289.745  271.054
928 512 480 480 369.851 293.755  289.745  258.257
928 512 480 480 370.404 292369  289.745  271.054
928 480 480 480 368.726 292369  289.745  275.040
928 512 544 544 369.292 292369  293.669  275.040
928 512 544 544 368.726 292369  293.669  275.040
928 480 512 512 368.726 292369  289.745  275.040
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Digital Number Brightness Temperature (K)
IR2 IR3 IR4 IR6 369.851 292369  289.745  271.054
928 480 544 544 369.292 292.369  289.745  271.054
928 512 544 544 369.292 292.369  289.745  266.938
928 512 544 544 368.726 292369  289.745  271.054
960 512 544 544 369.292 292.369  289.745  271.054
960 544 480 480 369.851 292.369  289.745  271.054
960 512 480 480 369.292 292.369  289.745  275.040
960 512 544 544 369.292 292369  289.745  271.054
960 512 576 576 369.851 292369  289.745  266.938
928 512 576 576 369.292 292369  289.745  271.054
960 512 576 576 369.292 292369  289.745  271.054
928 512 576 576 369.292 292369  289.745  271.054
928 480 544 544 368.726 292369  289.745  271.054
928 544 544 544 368.726 292369  293.669  271.054
928 512 544 544 369.851 292369  293.669  271.054
928 480 576 576 369.851 292369  289.745  266.938
928 512 544 544 369.292 292369  289.745  266.938
928 512 544 544 368.726 293.755  289.745  271.054
928 512 544 544 369.851 292.369  289.745  271.054
928 512 544 544 369.292 292.369  289.745  271.054
928 480 544 544 368.726 292.369  289.745  271.054
928 512 544 544 369.851 293.755  289.745  258.257
928 512 608 608 370.404 292.369  289.745  271.054
928 480 608 608 368.726 292.369  289.745  275.040
928 512 608 608 369.292 292369  293.669  275.040
928 480 576 576 368.726 292369  293.669  275.040
928 512 544 544 368.726 292369  289.745  275.040
928 512 576 576 370.404 292369  285.670  275.040
928 512 512 512 369.851 292.369  289.745  271.054
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Digital Number Brightness Temperature (K)
IR2 IR3 IR4 IR6 369.292 292369  289.745  266.938
928 512 544 544 368.726 292.369  289.745  271.054
928 480 544 544 369.292 292.369  289.745  271.054
928 480 576 576 369.851 292369  289.745  271.054
928 512 576 576 369.292 292.369  289.745  275.040
960 512 544 544 369.292 292.369  289.745  271.054
960 512 576 576 369.851 292.369  289.745  266.938
928 544 576 576 369.292 292369  289.745  271.054
928 512 576 576 369.292 292369  289.745  271.054
928 512 576 576 369.292 292369  289.745  271.054
928 512 576 576 368.726 292369  289.745  271.054
928 544 576 576 368.726 292369  293.669  271.054
928 544 544 544 369.851 292369  293.669  271.054
928 512 576 576 369.851 292369  289.745  266.938
928 512 544 544 369.292 292.369  289.745  266.938
928 576 576 576 368.726 293.755  289.745  271.054
928 544 576 576 369.851 292369  289.745  271.054
928 512 544 544 369.292 292.369  289.745  271.054
928 544 480 480 368.726 292.369  289.745  271.054
928 544 480 480 369.851 293.755  289.745  258.257
928 512 480 480 370.404 292.369  289.745  271.054
928 544 576 576 368.726 292.369  289.745  275.040
928 512 576 576 369.292 292.369  293.669  275.040
928 512 576 576 368.726 292.369  293.669  275.040
960 512 576 576 368.726 292369  289.745  275.040
928 512 544 544 370.404 292369  285.670  275.040
928 544 544 544 369.851 292369  289.745  271.054
928 512 544 544 369.292 292369  289.745  271.054
928 480 512 512 369.292 292.369  289.745  266.938
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Digital Number Brightness Temperature (K)
IR2 IR3 IR4 IR6 369.292 292369  289.745  271.054
960 512 480 480 369.851 292.369  289.745  271.054
960 512 544 544 369.292 292.369  289.745  275.040
928 512 576 576 369.292 292369  289.745  271.054
928 512 576 576 369.851 292.369  289.745  266.938
928 512 576 576 369.292 292.369  289.745  271.054
928 512 576 576 369.292 292.369  289.745  271.054
928 512 544 544 369.292 292369  289.745  271.054
928 512 576 576 368.726 292369  289.745  271.054
928 512 576 576 368.726 292369  293.669  271.054
928 512 576 576 369.851 292369  293.669  271.054
928 512 608 608 369.851 292369  289.745  266.938
960 512 576 576 369.292 292369  289.745  266.938
928 544 576 576 368.726 293.755  289.745  271.054
960 512 544 544 369.851 292369  289.745  271.054
960 544 544 544 369.292 292369  289.745  271.054
928 544 544 544 368.726 292369  289.745  271.054
928 512 544 544 369.851 293.755  289.745  258.257
928 512 544 544 370.404 292.369  289.745  271.054
960 544 544 544 368.726 292.369  289.745  275.040
928 544 480 480 369.292 292.369  293.669  275.040
928 544 480 480 368.726 292369  293.669  275.040
928 544 480 480 368.726 292.369  289.745  275.040
928 544 480 480 370.404 292.369  285.670  275.040
960 544 448 448 369.851 292369  289.745  271.054
960 512 480 480 369.292 292369  289.745  271.054
960 512 480 480 369.292 292.369  289.745  266.938




