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Common flags were verified. There are no major false alarm conditions discovered

Anomalous conditions are usually being properly flagged
— Maneuver events are indicated where the granule goes off the earth
— Geolocations during maneuvers are properly flagged
— Moon in space view is flagged coincident with actual event

M6 saturation roll-over flagging: Roll-over data appropriately flagged after code change. Options to filter out roll over

data and keep good data have been investigated

DGA flagging: DGA fully flagged in aggregation zones 1 and 6, and over flagged in aggregation zones 2, 3, 4, and 5.

DGA feature is stable in time in DCR corrected DN domain, providing an option to flag DGA In DCR corrected DN

space

SDR Quality Flag “Not Used” triggered at two different situations. One is seen from M13 and the otheris seen from

DNB (being addressed).

Flag 249, representing “Poor Cal, Therm Data Missing, Replacement found, All pix Sat, Both Rad & reflBT out of

range”, is also used as fill value (being re-evaluated).

Modify broad QF survey tool to include SDR GEOQO QF flags

Implement algorithm to filter out saturation roll over data and keep good
data for M6

Change DGA flagging algorithm to flag 2/2 and 3/3 pixels only In
aggregationzones 2, 3, 4, and 9.

Modify operation algorithm to flag DGA In DCR corrected DN space to
avoid frequent DGA LUT update

— ntroduct SDR QF1 Definition
: Nntroguction —
VIIRS SDR Algorithm Flow //\ @:/ — ——T—— VIIRS SDR QF1 (Pixel Level Flags) Definition Summary (Ref. 1 & 2)
Transmitted ] : : :
from spacecraft Common Geo Bapquound. The VIIRS SDR Quality Flags (QFs) were designed to flqg data at plxgl level (QF1), scan level (QF2 & QF3), scan QF1VIRSMB|Description Datum Offset. |Data Type |Legend Entries
line level (QF4), and detector level (QF5) for the 16 moderate resolution bands, 5 imagery resolution bands, and 1 DND band. ANDSDR  [Quality - Indicates calibration 02bits)  |Name Vaiue
S/C Ephem Ty Each band has its own set of flags from QF1 to QF5 (DNB has QF1 to QF3). In addition, VIIRS SDR geolocation has its own TOREE) - fqualiy due to bad space view Good 0
& Attitude : Solar Diffuser Geo quality flags at scan level (QF1) and pixel level (QF2). Each of the SDR GEO files (1 for M bands, 1 for | bands, and 1 for DNB) use of a previous calibration view z“é _— ;
has its own set QFs NotUsed 3
Encod g SDR product Saturated Pixel - Indicates the level 2|2 bit(s) Name Value
nooder Q Lucj . . ] of pixel saturation None Saturated 0
Telemetry = - 5 QFs Test Approach: A methodology and a suite of software to test the complex VIIRS SDR and geolocation quality flags have Some Saturated 3
L . = . . .
RDR - » s O BPIDFlag % been developed. The methodology and software were designed with two focuses. One is to broadly screen the data and All Saturated 2
- O o i o 3 calculate statistics and the other is to address deep dive case studies. The broad QF survey software goes through a given data Vissing Data -Data reauied for 1256 :::1‘:““' o ?
S © _Radiance = set and generates a list of quality flags and flag combinations that are triggered and the number of times the flags are triggered. calibration processing is not Al data present 0
: = = = The deep dive case studies show whether flags were correctly triggered and whether the data were appropriately flagged. avallable for processing EV RDR data missing 1
Science E L"g s EE Cal data (SV, CV, SD, etc.) missing 2
EV) RDR Lol = . o ] ) ] ] Thermistor data missing 3
(EV) = | Mol process Content: (1) summarized tables of QF definitions and possible flags and flag combinations that can be appear in the VIIRS SDR Out of Range - Callbrated pixel 6|2 bit(s) :TT ' Value :
Table . . . . . . . value outside o resho ata within range
= - = P SDM&dS[I)SM data; (2) description of the broad QF survey tool and statistics generated by the tool; (3) case studies including dual gain bands imits Radiance outof rangs :
m D u e d - - - - .
@ ual gain anomaly flagging and M6 saturation rollover flagging; and (4) Summary and future work. Reflectance or EBBT out of range 2
Cal RDR < e — g y gg g gg g ( ) y Both Radiance and Reflectance/EBBT out of 3
s Problems Found
* Broad QF survey tool—— . : :
Q > | . _ Data Set Screened T . SDR QF1 Quality Flag “not Used” Triggered (QF1 = 35)
— generate a list of quality flags and flag combinations that are triggered  _ 20120308: 73 granules, (in 1 orbit) Data Set Screened 2__Sample QF Survey Summary: 2012 09 06-09 Data, M1
- keep track of the fill values — 20120308: 73 granules, 39 Day time & 34 night time (Iﬂ 1 orbit) ranules starting on: 20120906 0000479 Band: MO1 Data Missing: Cal data missing Quality: Not Used
— calculate statisti — 20120318: 73 Granules, 40 day time & 33 night time (in 1 orbit) jp e P e Of} /
) ) i ) _ S 09
— keep track of granules in which a particular flag was triggered — 20120402: 309 day time granules o . .
— 20120811-13: 952 granules = Binary: 10001 |
— 20120906-08: 883 granules 1“3t 03040 w4 (R R Decimal: 35
I :-: 0.3
v § 02 J /
V“RS SDR QFl Common Flags Observed VIIRS SDR QF1 Flags Comb|nat|0ns E}(pla”‘]ed : Z:: i 156 393;352“ 701 92182485600 340 735800 6 Therm Missing, All Pix Sat QF 1 Quality: Poor
65529 65533 655296553032313‘?156553365535 18 S50 65 129 193 249 replac fou ’_"_d \ -
QF1 Defination Decimal |Bina Observed |Comments T — 1"';.. — _—
8 DGA is comfirmed; Stray light flag to be implemented; Moon 10 oz £ R e Binary: 1-1_1}11001 -
Poor Cal, DGA (DGB), stray light (DNB), Moon corrupted Space view 1 Y|in Spce View is comfirmed Saturated Pixel Flag Saturated Pixel Flag 0.9 E E =3
— 2 - ' E;n;j;::jnlv. The information is lost for SG bands. Seen Esmm - : :E}:T:::::u — : gz: § § i DECimal: //f 249
Poor Cal, Some pix Sat 5 101 y|from M7, M5, M4, M3 952 granules case. : :’::::““ : — ﬁ::‘::";:“” ; é g }‘,’ é P
Have seen from M6, M8, M10, M11, M12. Not seen from DG 3“.:'.'“”“ Value ) [Missing Data Flag Eau:aWFaE Va e Missing Data Flag EO.G _g_ 23555 g 377088 § -
Poor Cal, All pix Sat 9 1001 Y|bands for the data screened |Good ol Hame value Sood o Name vels gO‘S 18814 < 18814 ¥ 301056 | > Both Rad and refl Out
Poor Cal, Cal Data Missing, Replacement found 33| 100001 Y|Seen from case study ':':::.:um=m ; \::;Z::Tlum : ::thmﬂun ; 2::;’;;1“'““;5“9 : go.d g § g of Range
Poor Cal, Therm Data Missing, Replacement found 49| 110001 Y|Seen from data screened ot Used 3 [Cal data (SV. GV, 50, etc.) missing 2 Mot Used e Cal 0ata [5V, W, 50, 8ic ) mIEEIng z 50,311791 11777 S % °
Poor Cal, Rad out of Range 65| 1000001 Y|Seen from data screened /\ Themistor data missing 3 LE“f“;:mF'I“'“'W & gO.2 g s §
Poor Cal, Refl or BT out of Range 129/ 10000001 Y|Seen from data screened Ot st fangeLing Nam: e e < b © b4 i “ .
Poor Cal, Both Rad & reflBT out of range 193| 11000001 y|Seen from data screened \ ::';:le““r"“ b 5 AT asta whNIn = nge T 0.1 £ B Flag 249 (11111001); rep’:resentlng Poor Ca]; Therm Data MISSIH‘Q,
No Cal, RDR Data Missing 18| 10010 y|Seen from data screened ‘\xi,d.m.ud,__w. 3 REdiancs o of Fange i 0.0 8 : - - (lj - - - - Reiplacement found, All pix Sat, Both Rad & reflBT out of range”, is used as fill
No Cal, Cal Data Missing, replacement not found 34| 100010 y|Seen from data screened Reflectance of EBET out of range z Reflectance or EBBT out of rangs 2 TR value
No Cal, Therm Data Missing, replacement not found 50| 110010 y|Seen from data screened m:umanm . :;::;nr::ggnnu of range :
Case Study Example: M6 Saturation Rollover Flagging M6 Saturation Rollover: Pre-launch TVAC Data M6, QF 1 before (left) and after (right) code change . Meth_odolc_:gy_to f|Ite_rout saturation rollover data and keep the good
datais being investigated
- - i Good and rollover R OF uslty 03,1712 o Calbraton
+ |twas observed from histograms analysis thatl_&00d and roll over data mixed : : |HAM A, SIDE A, . ‘ j UM AL . - .
_ J y I datamixed region = FU1RC1Pan2 HAMA, SIDE A, EDU SIS, M6 i TR Y » Band pair M6 and M7 showed the best results ( similar analysis was
M6 SDR contains a large amount of T X " = LB W done for a number of granules, only one example shown)
saturation rollover data mixed with good data \ Ssag— —1N L e EE g , only P
3000 ;) = '\_\ ‘ " ;'} VIIRS Band PairBandéBand? Radiance 5 VIIRS Band PairBandéBand? Radiance
Good d t\ : = WA Y st e
» This discovery led to an operational software oy 5 2500 . == Ak
change to flag the mixed data region correctly | \ 8 5000 T j Al
3 8 :
(DR4698) 1 z" ° —
o 1500 ~ —
" *—10 . i —, i !
. 1| S 4000 11 i MQ
» The code change was delivered and o ) 12 - _
incorporated into operational code (Mx6.2) | ; soor J o |
0 13 b E 4 50 o & ) . ;
R | QF1, 0, Good; 1, Poor; 2, No Calibration % _—
500 1] 50 100 150 200 250 300. |
Radiance W/{m2 micro sr)
Case Study Example: Dual Gain Anomaly M1, ﬁetectgr_?»: Histogr?mS- DGA i; fgllz/ fla%ggdewi_thtlarge:_margin,lpoijsibclje . DGA LUT is generated every two month DCR Converted ADNs and DCR Corrected Histograms at Different
(DGA) and Gain Transitions over ﬁgge O:n aggregation zones 2, 3, 4, and 5. Gain transition overiap/diviae and updated as needed Times for M5, Detector 1. DGA feature Is stable over time in the
Is not flagge DCR corrected DN domain, providing an option to flag DGA.
* VIIRS dual gain bands DGA show in both raw RDR and SDR histograms S . | 3600 -
_ _ DGAFlagged Pixels _ N 'l-l _ D““’D”{DCH}‘T&““ . «10'  Histogram at different time, mSdet1
* NG has developed an algorithm support function to generate LUT to flag DGA Gain Transition ——201210H T 5 — 201112
3550 + or . | _ _
. . . . . DGA ~——201208H * zor204
. Dual gain bands gain transition c.)verlap/_d'lwded was ol_os_erved post-laun_ch ' kY Gain Transition — 4l " < 1| 201208
with histograms qnaly_sls. The gain transition overlap/divided changes with the - -ﬁf‘:u 3500 | e E“' 11— 201210
change of the calibration LUTs (Ref. 3) M s Z -10] \ £ 12
- ' =—201202H s s
; ] w
. .. . : : 3450 e 201112H | a
- Gain transition overlap/divided is not flagged e | i ° 5 os|
e Histogram for ms Deca . Upper Left: Aggregation zone 1, —201208L A 50 WM‘MF&'M‘*““*"“: G
2soo | T ey DGA fully flagged, gain state Y il g _ 04 Komtommmmi i irpms '
_ scool half blur width half blur width o d|1l|"|dEd 25 4 Dimmm‘gw .I'|1
= ool w—201204L . . : : : . . . . '. . .
% zoco | R e Upper Right: Aggregation zone 2. 3330 /W —201202L "' BeytMohtommtiziomene 3000 3100 3200 3300 3400 3500 3600 3700 3500
£ asoolf " : , DGA averaged down, gain - x5 - - us - ik "
IR Tl T T Ly e e L L T - iti _
oy I transition smoothed B DCR converted ADNs from 2011 12 to 2012 10, left plot
ol . — I i —— L __1 Lower Left: Aggregation zone 3. A I L~ S A I PR R § DCR corrected histograms from 2011 12 10 2012 10, right plot
Summary Future Work References

1. NPOESS Common Data Format Control Book — External Volume III — SDR/TDR Formats

2. VIIRS SDR Robust Algorithm Processes Design, Design Documentation, NP-EMD-2007,510.0010, Feb. 7, 2007
3. SDR_DGA GainTran_F_Sun NGC 2012 01 _31.pptx

4, VIIRS SDR_QF CASES March 21 2012 NG _FrankSun_revl.pptx

Acknowledgments

The authors wish to thank Dr. Frank J. DeLuccia (The Aerospace Corporation) and Chris C. Moeller
(SSEC/CIMSS University of Wisconsin-Madison) for their helpful comments and suggestions
during the course of the work.

THE VALUE OF PERFORMANCE.

NORTHROP GRUMMAN

PRTHROP o

664 AMS 2013



mailto:Frank.sun@ngc.com

