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& Background

* In late 2014 it became clear we were comparing results based on
different low level interpretations of the calibration algorithm in
the ATBD

e Alist of 11 equations were clearly identified
* We have reduced to five and testing rigorously

* What are we measuring?
— An extended FOV off-axis interferogram on sensor sampling grid

* What is the product we are delivering?

— An equivalent on-axis, single ray spectrum corrected for extended
FOV apodization and sensor sampling, with responsivity and FIR
filter removed by a two point calibration and with non-linearity
corrected

— The details of the process define different algorithms
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Five surviving algorithms

Algorithm

Parameters

Comment

ISA-Sincq, Small N
F —Mooney, Small N

Basline delivered in Jan 1015
ratio before ISA

Se = (Se)
=(SA™. . J_TE TSR/
NOAA Al N'=(A"Fo - fueo) {(Sm>_<ssp> IcT (T’usensor*(“de"a))} f—ATBD band_limiting filter F and ISA reversed
ISA= SA™ calibrated in off-axis grid
ISA—Sincq, Large N . . .
S —<S > calibration ratio first
- E P F—double FFT
CCAST =y ICT(T’usensor) ’ 1:raisedcos ’ SA ' fraised cos {—} L . F & ISA next
<S'CT > _<SSP> f=raised cos filter calibrate on sensor grid
) ISA —Sincq, Small N ISA correction and interpolation

F . fATBD . SA{ . fATBD -ASl F —Mooney, Small N before calibration ratio

NOAA A2 N =ICT (T ) Uu) ’ { FS%U - f . 8&71 . f .AS f—ATBD band_limiting filter small N F and ISA
s—ou - "ATBD ATBD 2 calibrate on user grid
ISA =Sincq, Large N
F e f . S&’l - f -AS F —Mooney, Large N
NOAA A3 N=ICT (T,Uu)-{FS - fATBD S -1 fATBD ASl f—ATBD band_limiting filter NOAA 2 +large N Fand ISA
s—u ~ 'ATBD ° A& " 'atBD "4V2
. AS, R hase due to ZPD shift
Foow faren -SA fagp -1 1 AS, emove phase due to shi
N OAA A4 |ASZ| Same as NOAA 3 plus rephasing before calibration
N =ICT(T,u,)- F T AT -|ASZ| calibrate on user grid
AS =FIR™(S. —(Ss))
AS ,=FIR™(S,c; —(Ssp))
SA1and F are (N x N) maricies, f is a band limiting filter
MIT Lincoln Laboratory <=
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)| Formal overview of calibration for all algorithms

* Formal expression for the FFT of the measured extended FOV interferogram with non-circular
FIR before truncation(CrIS processing on spacecraft)
— Double integral over angular extent of the Field stop and wavenumber
— Both the FIR filter and responsivity are inside an integral
- If Hwere constant in the pass band it could be easily removed (come back to this later)

u2
S\ [K]= jf P () €05(8) [ Syigures (U)o (U’ H (u'cos(@))L Sing(Lu'cos(a) k), N)du'da
ul
* For circular FIR filtering H is already outside the integral(not CrlS)
u2
Ser [K1= HIK][" P(2)€05(a) [ Syigues (u) o(1")L Sing(Lu’cos(a) —k), N)du’
ul

* Handresponsivity removed by a two-point calibration that implicitly assumes both can be
brought out from the interval.

S [K]—See[K
Sca| [k]oc scene[ ] space[ ]
SICT [k] - Sspace[k]

* “Truth” (UW)is defined using single ray on-axis interferograms in user grid(no FOV
integration over angle) with a two point calibration

uz2
STruth[k] = _[ Shighres (U ')IO(U l)I— Slnq(LU - k), N )dU '
ul
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Unpeeling the Onion

%
%
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e March 12 2014, UW proposed correction for non-circular FIR

* April 92014, STAR Alternate method to correct non-circular FIR

* May 28 2014, UW, working definition of Truth

* Dec 17 2014, CCAST compared to NOAA using clear earth scenes
e Sept 102014, LL & Logistikos, correcting ATBD resampling

* Sept 102014, LL, Sinc decimation properties

* Sept 24 2014, UW, results for non-circular FIR ringing correction

e Oct 10, 2014, STAR, Optimized ringing correction using resampling
e Jan 14 2015, LL, Exact F computation using analytic approach

e Jan 28 2015, Chen & Han, SA correction of gas cell data picks large N
periodic Sinc as basis for SA'!

* Feb 25 2015, Logistikos, Phase correction before calibration NOAA A4,
with half the computation time

e March 11 2015, LL, Full simulation side by side comparisons
e March 25 2015 ,STAR, comparison studies rang NOAA 4 highest

e April 15 2015, STAR, Fill LBL simulation (ECMWF) compared to clear
ocean

* April 29 2015, UW, Obs minus calc find NOAA 3 & 4 best match
e June 15 2015, LL, Full simulation shows little difference long or short N
MIT Lincoln Laboratory <=
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=1 Compare NOAA A4 with CCAST using full up
simulation

* Simulation
— Interferograms for scene, ICT, cold space for LBL spectra
— Full accurate integration of extended FOV
— Accurate calculation of SA and F transformation matrices

* Full algorithm based calibration

* Effects considered
— Computational methods for F and ISA
— Circular and Non-circular filtering
— Long and Short Sing(Lu-k,N)
— Aliasing
— band pass filter settings
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Simulated interferograms

e LBL spectrum & interpolated UW responsivity
* Compute scene, ICT, space for all FOV for each option

* Three types of interferograms: on-axis user, on-axis
sensor, extended FOV sensor

* Full doubleintegration over u and field stop for extended
FOV

M . .
Idealized “Truth”  1,[n]1=>"W, S 5 (U,)p(U,)e"" " Au, g
m=1

M . .
I.[n] = ZwmsLBL (u_)p(u_)e*"™nAy o

m=1
128 M
i2 pinAxu, cos(a, )
CriS Measured  'x[N= ;qu(aq)cos(aq)z;WmSLBL (U,) (U, )e”™” ’ Y AU

SW high resclution spectrum and responsivity

T

1] | 1 . "
2000 2100 200 300 2400 2500 2600 2700
Wavenumber jcm™')
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Improved transformation matrices(2015)

* SAlmatrix corrects extended FOV spectral distortion

sAk.k1= [ P(@)[ Sina(z—k,N)Sing*(z/cos(a)—k',N)dz da

* F matrix maps from sensor grid (L/N) to user grid (L’/N)

FIk, k= '[:Sinq(z —k,N)Sing*(zL'/L—-k",N)dz

* High accuracy methods of computation developed

type z1 z2 z3 N error
Exact analytic
SA short sinq uLcos(a) Z1+Nb na. Nb l.e-14
GL quadrature
SAlong sing | uLcos(a)-Nb |Z1+2Nb| na. NbNd l.e-12
Exact analytic
F long sing 0 NbNd | uL+Nb Nb l.e-14
Band Decimated interferogram Decimation Long interferogram
length Nb factor Nd length Nb*Nd
LW 864 24 20736
MW 1050 20 21000
SW 797 26 20722
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SA-l correction is a matrix operation
8%
= LW example

Corrected Raw
Short N=864 spectra spectra RINGING EFFECTS AT THE EDGES
Decimated by 24
= [SA* X || 8e4ax1

864x863

Long N= 864*24 _
Long N calculation of sub
Corrected matrix of SA & inverse Raw
spectra spectra

Spectra in one of 24
decimation intervals

20736 x 1

- SAl
20726x20736
Long N

Use bigger matrix to reduce edge effects.
2073672=429,981,696 double integration matrix
elements is prohibitive (72 C_CPS for 36 hours)
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=1 Simulated process to convert extended FOV sensor
= grid to calibrated on-axis user grid spectra

PR
K&

. , Calibrated

Interferograms . Ground algorithms Spectra

On-orbit data | P
! 2-pt cal with SA'L
] l Sample I @ FOV correction Db
ong CrlS Diagnostic (limited) stream |
Extended F_OV CrlS “Truth” estimate
Sensor grid

W/EIR _ 2-pt cal with SAL
L[] 4' Sample, FIR, Demmate]—*Q FOV correction —> FDyey
X

CrlIS Full normal data stream !

Ideal single ray “Truth”

Long | Sample |
On-axis user —

grid

wo/FIR
1,[N] 4' Sample, FIR, Decimate]~—0— 2-point calibration ——>{ FPu

—Q 2-point calibration —3 Dl

1

I

1

! ISA — correction for extended FOR
X O Short FFT, Non linear corr

1

. Long FFFT & clip, Non linear corr
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Even with a circular FIR we have an error
FD- Truth NOAA A4

o = ol LW HiRes FDu-Diu (circ FIR)
0.02 | 1 T T T

e, = Hruth— ' I * FD on-axis: convolution
T ootr <1mK | : theorem give nearly zero
: . . -mt : error
E | H
ool et Lol gioped0 | :
Reui=125, long N=1, PY=1 :
-0.02 — ! ! ! ! ! ! ! ! L
600 650 700 750 800 850 800 950 1000 1050 1100 1150
Wavenumber (cm™)
002 —_— , LW HiRes DFDxeu-Dixeu (circ FIR)
FDL e Dhey : - ' ' ' * extended FOV FD
7 0o ; compared to extended FOV
<10 mK 3
% o Ll p DI
E _ _ ' ?
% -0.01 ﬁ%ﬁularﬁ?%g =R‘|=_Dcupped=o g
Ncut=122, long N=1, PY¥=1
7D.DZEDD 650 7I;D FEIvD BII]D BEIvD 9II]D QEIvD ‘IDIDD ‘\DISD 1100 1150
Wavenumber (cm'1)
. FD — TruthLW HiRes FDxeu-Dlu (circ FIR)
1 e T e Bottom: extended FOV FD
Note: scale increased by 50 CrlS .
T 05 < 500 mK ! compared to truth(on-axis
O I b 1 ; D) (THIS IS CrIS)
£ '__""_"_;cu_la;;ﬂ_;:p;n _____________ | E —  Thisis the expected ringing due
£ 051 fiafpacshana k=" : 9 to the full calibration and
Neut=122Tong N=1, PY=1 i comparison with truth
_1500_ 650 700 T;D BEIDD 3_‘:50 BEIDD 9;0 ‘IDIDD ‘\DIED ‘I‘IIDD 1150
Wavenumber (cm'1)
MIT Lincoln Laboratory <=
999999-11

XYZ 9/1/2015



LW raw scene spectra and band limiting filters

LW HiRes ISA and F correction

500 —— . | '
b f Raw FOV 1
450 — | [ |1 n e e F and ISA corr FOV 1| |
b b i ¥ i : T NOAA4
400~ 1 | |1 L i AT \ i fraised cos B
| ‘ [ | | T | ) — — —alias fold point
350 | | 1 user range —
oy | | |1 | o
5 300 — | | |1 circular FIR flag=0, clipped=0 Vi ) [ | | —
é | | flat passband FIR=0 _ |
o 250 | | [ 1 a1=33, a3=80 l Py | ‘ | .
E | | | it Neut=122, long N=0, PY=1 ) ‘ |
= 200 | | I | ! i | I ]
£ | |1 i I | |
150 — | | | | ! | | -
|
I | I / | |
100~ | [ y t | ! -
[ , . [
sol— || | 1 | |‘ | ]
[ j [ |1
obl—1 Lt | | | | ] | Al
60 700 800 900 1000 1100 1200
Wavenumber (cm'1)
LW HighRes ISA and F correction LW HighRes ISA and F correction
600 T T T T T 600 T T T T T T T T
|
|
500 - 1 500 - (-
——————— — I
400 [ . 400 - \ \ -
= Raw FOV 1 / / e \ FOV 1
g | == F and ISA corr FOW 1 / f g [ F and ISA corr FOV 1
= f NOAA-4 f 7 \ fNOAA-4
o' 300 f raised cos | i . ' 300 \ fraised cos 1
g‘ nominal clip f g‘ | nominal clip
g — — — alias fold point | ! 3 — — —alias fold point
= user start [ S user start
200 - ] —!
/ I
|
100 - / . (.
/ |
—— I l
D 1 L - - 1 e i — / T D 1 L L L 1 = - I_L
600 610 620 630 640 650 660 1080 1100 1110 1120 1130 1140 1150 1160

Wavenumber (cm'1) Wavenumber (cm'1)
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LW A4 and CCAST FD — Truth
Nyquist ringing envelopes

Filtered and decimated off axis spectra (full cal) — long interferogram spectra (full cal)

LW HiRes FDxeu-Dlu

\ I | T T T T T
- : 1
e 02 L~ NOAA 4, circ FIR, Long N - 2
2 01} DU S LI AL S " :
& | | 4
[ - IR R R R R RIS E———————— L}
N [ - - :
£ 01 i =4 slippedsd — — — — — — — — — 1
S | T i 5 !
£ 021 | e AT 22780g N=1, PY=1 I g
03 . l | | | I I I I ]
600 650 700 750 800 850 800 850 1000 1050 1100 1150
Wavenumber (cm'1]
LW HiRes FDxeu-Dlu
| T T ]
e Wil ~c~o_ NOAA 4, I 2
o1+ QW  -----—--"T-T Tt | 3
3] 4
'HLF 0 —— o= — - 5
E 01 R o
E S | | O EIIEI-HHJ—HR Efs pipped=6- ;
£ 02 iﬁ%i“sr Bng N=1, PY=1 i g
600 800 850 800 950 1000 1050 1100 1150
Wavenumber (cm"‘)
LW HiRes FDxeuCCAST-Dlu
\ I | | T 1 ; I
e o02f ! h CCAST noncirc FIR,long !
F o1k | S T T e e — oo — 3
= I I — 4
T 0r T e~y T 5
E o1l : N Yy e——y ppea=t —— — — — — — — — — ?
S B o ’
£ 021 | iﬁ%ﬁ lang N=1, PY=1 s
03 | | | |
600 650 700 750 800 850 800 950 1000 1050 1100 1150
Wavenumber (cm'1] ]
Dashed line - NEDN
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LW color temperature difference for A4
and CCAST relative to TRUTH

LW circular FIR FDxeu-Dlu ({ringing envelopes)

| T I T I I T i
| 1 | 1
051 | A4, circ FIR) | !
—_ ' [ 3
g | ' :
| e
'6 | | ]
; P - 7
osf | TRFagE SR oot | 6
cut=122, lafig N=1, PY=1
Rio i | g
4 | ] | I | | | | Il
600 850 700 750 800 850 900 950 1000 1050 1100 1150
Wavenumber (cm'1)
LW non-circular FIR FDxeu-Dlu (ringing envelopes)
1
T I T I I ! I I
. |
A4, noncirc FIR | 1
0.5 I 2
g , - [ 4
s °f | —
0.5 - ﬁirfularsFerﬂ'eLgﬁﬂﬁcflipped=D ;
ﬁiﬁﬁ%ong N=1, PY=1 9
1 ] | I | | |
600 750 800 850 900 950 1000 1050 1100 1150
Wavenumber (cm'1)
LW non-circular FIR FDxeuCCAST-Dlu (ringing envelopes)
T I T I I ! I
- 1
CCAST noncirc FIR 2
3
| 4
————— e _— == 5
[d
; P _ 7
ﬁ%rlﬁularsFITﬂeH-Rﬂﬁcfllpped-D 8
RETt212798Rg N=1, PY=1 a
] | I | | | |

-1
g00 650 700 750 80O 850 900 950 1000 1050 1100 1150
Wavenumber (cm'1)
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LW non-circular FIR FDxeu-Dlu

1 T T T T T T T T
2
4
[}
0.5 8 J
3)
= 0 A e
=]
circular FIR flag=0, clipped=0
0.5 flat passband FIR=0 E
a1=33, 23=0 NOAA 4
Mcut=122, long N=1, PY¥=1
1 | L 1 " 1 " | |

650 700 750 800 850 200 950 1000 1050
Wavenumber (cm'1)

LW non-circular FIR FDxeu-Dlu

2
4
6
0.5} 8 .

0 Jim—— I———«

dT (C)

circular FIR flag=0, clipped=0
0.5} flat passband FIR=0

a1=33, a3=80

Meut=122, long N=1, Py=1

NOAA 4

4 .
650 700 750 800 850 900 950 1000 1050
Wavenumber (cm™")
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dT (C)

LW A4 and UMBC Differences: FOV — FOV5
LL simulation

LW non-circular FDxeuCCAST-Dlu
1 T T T T T T T T

2
4
B
8 ]

0.5

circular FIR flag=0, clipped=0
0.5 flat passband FIR=0 E

a1=33, a3=80 U B M C

Neut=122, long N=1, P¥=1
650 700 750 800 850 900 950 1000 1050
Wavenumber (cm'1)

LW non-circular FDxeuCCAST-DIlu
1 T T T T

1
3
5
051 7 .

o —

circular FIR flag=0, clpped=0
051 flat passband FIR=0 E

a1=33, a3=80 U B M C

Necut=122, lang N=1, PY=1
A )
850 700 750 800 850 900 950 1000 1050
Wavenumber (cm™")
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= LW A4 and UMBC Differences: FOV -2 — FOV5
K : :
= STAR Jun10 2015 simulation
A4 and UMBC Differences: FOV-2-FOV
Consistence: (BT, = BT )00, 1= (BT = BT 1)z, 5
- 1.0 ' _Eggz 1.0
= os| —Fov8 0.5 |
o o.op(wm-r.. b SSU————Y
}5; -0.5 1 -05 i
* o0l . . . M ol | | UMBC
700 800 900 1000 1100 700 800 300 1000 1100
Wavenumber (cm™") Wavenumber (cm™)
—~ 1.07,
\E" 0.5
% 0.0
}6; -0.5 -0.5 _
- -1.0 . . . . A4 -1.0 ‘ , ‘ UMBC
700 800 900 1000 1100 700 800 900 1000 1100

Wavenumber (cm™")

Larger ringing from A-UMBC among corner FOVs

Wavenumber (cm™)

Han & Chen'STAR June 10, 2015
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FD — Truth FOVs- FOV5
UMBC ops minus calc Aug 5 2015

relative test overview

noaa 3—-day test, all FOVs minus FOV 5

-1 ' | i I
800 1000 1200 1400 1600
ccast 3—day test, all FOVs minus FOV 5

' |
1800 2000 2200 2400

X
-
m
o
800 1000 1200 1400 1600 1800 2000 2200 2400
ccast minus noaa 3-day test, all FOVs

02 ...................................................................................................................
X
':_n 0
=l

02 e

| | | | | | |
800 1000 1200 1400 1600 1800 2000 2200 2400
wavenumber
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MW raw Scene spectra and band limiting filters

MW HiRes ISA and F correction
200 T 1 T T —— —
180 Raw FOV 1 a
alt! R (bbb F and ISA corr FOV 1
160 — W L f NOAAL i
iE Mg f raised cos
140 f — — — alias fold point -
NE user range
Q120 ' I circular FIR flag=0, clipped=0 1 I —
."..u; (1 i flat passband FIR=0 I I
o 100 il hip a1=50, a3=50 R
E U NI L Ncut=812, long N=0, PY=1 . !
= 80 FIIDIRR A 1 I | _
z J Wil I !
60— IR N {1 b 1 [ I -
[ [ I
40 i ! [ [ .
: I ‘ [ |
20 WM 70 o/ BV I [
0 | | ' | | Amd ||
1100 1300 1400 1500 1600 1700 1800 1900
Wavenumber (cm'1 )
MW HighRes ISA and F correction MW HighRes ISA and F correction
200 : — : : : ' 200 I ! : . : T T T
180+ : / 180} : \u, \‘. : 1
I | 1
160 [ III 1601 | || '|I -
I I | I
140} | 140} | | ' L
e Raw FOV 1 e | FOV 1
S 120F | ——— F and ISA corr FOV 1 o120 | | ————— F and ISA corr FOV 1| -
= f NOAA-4 = | ! | f NOAA-4
o' 100+ f raised cos ' 100+ | f raised cos .
,,E, nominal clip g l \ | nominal clip
B B0+ | — — — alias fold paint g sor | — — —alias fold point 1
= user start = I | user start
60 F V] 60 F | | T T 1
N | | || |
40 F |) 40 F | || | | g
. 1
201 y ! 20¢ : \ '.\ : -
obhem— J.._.;.___j/:u .": L DW\ P
1140 1150 1160 1170 1180 1190 1200 1210 1220 1750 1760 1770 1780 1780 1800 1810 1820
Wavenumber (cm'1) Wavenumber (cm'1)
1 CE—
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MW FD — Truth NOAA4 and CCAST
Nyquist ringing envelopes

MW HiRes FDxeu-Dlu

0.06 T e 1 ____1_-
ood- ML 1 T -—m—-—mmmmTT T T TTTTT 1
! 2
g 0.02 |- 3
] 4
T o0 — 5
R [
£
§ -0.02 - =1 ol - 7
?lrcular FIRfI% 1, clipped=0 8
E g iR 9
-0.04 - J}lcut—B‘IZ _long N=1, PY=1
0.06 ] ]
1100 1200 1300 1400 1500 1800
Wavenumber (cm'ﬂ)
MW HiRes FDxeu-Dlu
0.06 T T T T
7Y [ U e e e
- 1
| 2
$ 0.02 3
& 4
o o | = 5
(2]
§ | ?
= -0.02 - I |rcu|ar FIRfI -D cl|pped =0 8
[S %%5
-0.04 - : e m e ——— _ﬁcu A Igﬂ_g N=t PY=1_ 9
0.06 L ] ] . T AT
1100 1200 1300 1400 1500 1800
Wavenumber (cm™")
MW HiRes FDxeuCCAST-DIu
0.06
0.04 1
| 2
$ 0.02 3
2 4
70 5
(2]
e [
§ -0.02 - 7
E s
-0.04
-0.06 1
1100 1200 1300 1400 1500 1600 1700 1800

Wavenumber (cm'ﬂ)

Dashed line - NEDN
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MW circular FIR FDxeu-Dlu (ringing envelopes)

05

|r€ular FIR%@rL&:hpped =0
cu —B ,long N=1, PY=1
L | 1

P Ll
1100 1200

1300 1400 1500 1600
Wavenumber (cm'1)
MW non-circular FIR FDxeu-Dlu (ringing envelopes)

|r€ular FIR%@I-%hpped =0
cu —B ,long N=1, PY=1
L | 1

1100 1200

1300 1400 1500 1600
Wavenumber (cm'1 ]

MW non-circular FIR FDxeuCCAST-Dlu (ringing envelopes)
T

|r€ular FIR%@I-%hpped =0

cu—B ,long N=1, PY=1

1100 1200

1300 1400 1500 1600
Wavenumber (cm'1 ]
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MW Color temperature difference for
NOAA4 and CCAST relative to TRUTH

1800

1800

1800

W~ 0w =

L=l == = L I

W~ O R wh =
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MW A4 and UMBC Differences: FOV -2 — FOV5
LL simulation

MW non-circular FIR FDxeu-Dlu MW non-circular FDxeuCCAST-Dlu
2 2
4 4
] &
0.5F ] 0.5F &
S ol O -
E S £
ﬁ& ﬁ%ﬁﬁﬁw"wﬂ e e
gN=1, PY=1 gN=1, PY=1
0.5F 0.5F
1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750
Wavenumber (cm'1) Wavenumber (cm'1)
MW non-circular FIR FDxeu-Dlu MW non-circular FDxeuCCAST-Dlu
2 1
4 3
[ 5
0.5F 8 g 0.5} 7
5} )
= ok e \A‘___......M = DM Smteor . . — 5 ’TW
p=l -
W"Pped'ﬂ EPQ(F\QEF“F'F'E"j":'
ﬁ& ﬁ%%g R v
0.5F . 0.5
-1
1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750
Wavenumber (cm'1) Wavenumber (cm'1)
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MW A4 and UMBC Differences: FOV -2 — FOV5
STAR Junl10 2015 simulation

PR
K&

A4 and UMBC Differences: FOV-2-FOV
Consistence: r,.- 87, i~ (BT - BTu, s

1.0
0.5

0.0

-0.5

-0.5

Relative ABT (K)

-1.0 . : : . A4 -1.0 ‘ : . .
1200 1300 1400 1500 1600 1700 1200 1300 1400 1500 1600 1700
Wavenumber (cm™) Wavenumber (cm™')
1.0
P
X
=
o
<
)
2
3]
&
-1.0 . , , \ : -1.0 \ . . . UMBC
1200 1300 1400 1500 1600 1700 1200 1300 1400 1500 1600 1700
Wavenumber (cm™") Wavenumber (cm™")

Larger difference from A-UMBC among Side FOVs
17
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FD — Truth FOVs- FOV5
UMBC ops minus calc Aug 5 2015

relative test overview

noaa 3—-day test, all FOVs minus FOV 5

-1 ' | i I
800 1000 1200 1400 1600
ccast 3—day test, all FOVs minus FOV 5

' |
1800 2000 2200 2400

X
-
m
o
800 1000 1200 1400 1600 1800 2000 2200 2400
ccast minus noaa 3-day test, all FOVs

02 ...................................................................................................................
X
':_n 0
=l

02 e

| | | | | | |
800 1000 1200 1400 1600 1800 2000 2200 2400
wavenumber
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SW band raw spectrum and band limiting filters

SW HiRes ISA and F correction

T TT
T Raw FOV 1
1 | | === F and ISA carr FOV 1
| NOAAY ]
| fraised cos
| | — — — glias fold point
| user range
circular FIR flag=0, clipped=0 | | |
flat passband FIR=0 | I
a1=40, a3=40 . ‘ | -
Ncut=184, long N=0, PY=1 \ |
| | |
|
|
|
|
|
| \Y |
2400 2500 2600 2700

Wavenumber (cm'1)

SW HighRes ISA and F correction SW HighRes ISA and F correction

| ' ' 12 |
I ; I
| ™\ |
10F | 10¢ '- |
| [
| ]
e B Raw FOV 1 e 8 FOV 1
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SW non-circ FIR A4 and CCAST
Nyquist ringing envelopes
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SW Color temperature difference for A4
and CCAST relative to TRUTH

SW circular FIR FDxeu-Dlu (ringing envelopes)
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SW A4 and UMBC Differences: FOV -2 —
FOVS5 LL simulation
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STAR Junl10 2015 simulation

MW A4 and UMBC Differences: FOV -2 — FOV5
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FD — Truth FOVs- FOV5
UMBC ops minus calc Aug 5 2015

relative test overview

noaa 3—-day test, all FOVs minus FOV 5
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& Summary

* Significant improvement inunderstanding,
precision, and speed of the numerical
calibration

* Focusing on NOAA and CCAST performance
optimization

* Ongoing work
— Flat passband FIR filters to get closer to circular
filter result

— Aliasing of MW and SW spectra

* |ncorporating optimizations into production
code
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