GLI Calibration Status

- Activities of Calibration Working Group -

1. Results of Mission Data Evaluation Test
2. Calibration Teams and Activities
3. Initial Checkout on Orbit

4. Detall of the results of MDET (Mmr.Tanaka)
5. Vicarious Calibration Plan(pr.Asanuma)

Calibration Working Group

Yasuhiro Senga



Review of the PFT schedule

1996/4 - 1998/10 Development of Proto-Flight M odel (PFM)
1999/7 Proto-Flight Test (PFT) was completed.
2000/5 1% Report of the Results of PFT. (in Japanese)

Some parametersdidn’t meet the requirement.
Several requests for additional test were proposed.

2000/9 Kicked off Calibration WG

- to evaluate the configuration & results of each test
- to decide the necessity of the additional test

2000/12-2001/3 GLI mission data evaluation test
(GL1 was unloaded from ADEOS-II)

2001/7 End-to-End Test

2001/9- Re-integration

2002/11 L aunch



GLI Mission Data Evaluation Test
(Dec. 2000 — Mar.2001)

PFT (1998-1999)

Mission Data Evaluation Test

parameters Ambient T/V Health check for Adidtional
VN/SW MT VN/SW MT VN/SW Analysis
1 [Sp—— o S S S evaluate usmg MTF Analysis with
data witness sample
2|S/N O — O — |Same as PFT —
3(NEAT — & — O — —
4|Dynamic Range, Linearity O — @ O Same as PFT PFT Analysis
5|MTF O O O O Same as PFT —
6|Polarization Sensitivity O — — — — PFT Analysis
7|Stray light O O — — .
3| Flare o — — — 1 PFT Analysis
9(Optical Allignment O O — — |analyze MTF data —
10(Inter band Registration O @) @) O analyze MTF data —
11{Deviation of the sensitivity O & O O |Same as PFT —
12 |Internal Lamp Callibration @) — @ — | Same as PFT —
13(Black Body Calibration — — — O — —
14(Solar Light Calibration O — — — | — —
15| Thernal Band Output — O —  — Same as PFT —

O: test data, <: Reference data




Summaries of Mission Data Evaluation Test

1. Characteristics of the Integration Sphere used for the
Calibration was evaluated.
2. All Sensors were working fine.
3. Calibration Curves were renewed following the results.
4. Further analysis were carried out for;
m Scan angle dependence of optical system by using witness
sample,
m Polarization Sensitivity by re—analyzing PFT data set.

New issues

@ Sensitivity decreasing phenomenon over the saturation light
level on Ocean Channels in VNIR2(625nm — 865nm )

@® Ch.27(1.38um) was affected by humidity (Water vapor).



Sensitivity Decreasing Phenomenon Over Saturation level
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Specification Mod Req * (DLinear Max 3 @Lmax*3 @Over Sat™| Gl Design
CH-10 625 10 17 33 47 28 39 31.7 493
CH-11 666 10 13 26 40 22 31 20.1 454
VN2-1km CH-12 680 10 12 24 37 23 33 215 438
CH-14 710 10 10 18 31 16 24 15.5 311
CH-16 749 10 7 14 24 11 17 10.8 295
CH-18 865 20 5 9 14 8 13 6.6 304
VN2-250m CH-22 660 60 14 150 115 156 161.0 448
CH-23 825 110 21 257 210 287 257

*1 Specified Value by Ocean User for GLI Dynamic Range Modification Study (Feb. 2000)
*2 Maximum Radiance for Linear Response (VN2)

*3 Predicted Maxmum Obs. Radiance for DN=4095 or Output Saturation

*4 Over—Saturation Radiance equivalent to Lcloud

‘ Warning Flag




Discrimination of the Over—Saturation
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Sampling Interval Illumination spot (= 5 elements)

> g
|

Scanning linefor Element 1

Scanning linefor Element 7

EEEEE
EEEEE
EEEEE
EEEEE
EEEEE
[T ITTIT]
EREEE
EEEEE
EEEEE
EEEEE

—{1XC X XXX XX XX XT)

Sensor alignment of VN1 Detector v

DL CH-0eDAD
10000
-
a0 il
=
" o 10
w0 [ 11
5 ||
100 =
BE t 1
. = —_
£ ..
servation ’ m
[ ‘\ SL7HE
10 ‘ J ‘(J)‘i)ﬂ—ﬂ(it/'/ﬁ'/?)&.ﬁlZS@ﬁfE%@?—’f\yF
—— 1#
J \\ F—ID : GLIPFMOPTS
i 1 HERID @ 17251
| xaxmB 2770 [ |
o N R [ I Y Y
560 570 580 580 00 G610 620 630 640 850 860 870 880 G0 T00 0 720 730
EEAR TSR




y
V4
. Ao Py Lztd | L | Lcloud
’ [/ /s it ml
’ [rm] [hm] Specification Mod Req | F2ETEF
b CH-02 400 10 0 139 515
CH-03 412 10 G5 130 520
' VNI =1 km CH-06 480 10 43 o6 1) [a]0 ]
650 I + CH-09 565 10 23 a7 60 510
- 7 CH-10 G258 10 17 33 47 453
600 | V CH11 666 10 13 26 40 454
i cH-12 [al=]0] 10 12 24 37 438
i //, N Vet km 710 10 10 18 a1 311
- Z CH-16 745 10 7 14 24 285
550 - / Y CH-18 865 20 5 =] 14 304
Y 4
i ‘ Vi §\

O

N
1--. \\ |_cloud

“‘A \\

\A \_

.~ Observed channels T~

500 / / \—\

A . .
[\ | llumination
l \ Radiance
(N )
KE_/ ;_ . -—
T XX D S (M -
350 400 450 500 550 600 650 700 750 800 850 900

Wavelength [nm]

= Lmax ({£#R) ™ Lcloud FZEtEs~ = = BEHKEXEE == JLFA 1645 -4-- JLFB1000--©C-- JLF7C 100 -*-- JLFD 55

I1lumination Radiance for Flare Observation



e
w, (a)Linear Scale

Ch.14 (710nm)

2500

6th Element

1000

1F500125 o

600 605 610 615 620 625 630 635 640 645 650 655 660 665 670 675 680 685 690 695 700

30
l T
25

\
. | \ (b) Expanded Linear Scale

0#

10000 T T T T 17111
(c)Log Scale
Discontinuity in the log scale ; AN
chart indicates minus caused by | A
the deep space correction.

0

600 605 610 615 620 625 630 635 640 645 650 655 660 665 670 675 680 685 690 695 700

Sampling position along the scanning line



GLI Calibration system

f

Science Mission manager |

NASDA other
departments

O
Matsuura L

GLI-PI

GLI Leader meeting
(chaired by Dr. Nakajima)

External organizations
(JMA, NOAA, JAFIC)

Cal-WwG
(chaired by Senga)

NASDA-GLI

Calibration Meeting
(Matsuura/Ishido/Tange)

Simultaneously hold
As the case may be

Groups for Common problems

NASDA calibration sub-groups

4" Group 5t Group
General Sensor Vicarious calibration
characteristics Murakami & Cross calibration | Asanuma
. . th
Share information Software 6" Group
| revision Level 1 software
e request
18 Group | Ikejo
 Solar & internal lamp calibrations | Tanaka Software
= information
2"° Group '
L Black body calibration Tanaka [ e
4 d L{ Technical SURE
3% Group information ™\ Analysis & Research Project
L Geometric correction Matsuoka Window for Users
T User’s Hand Book &
Grou 2 for SpeCI fic schemes Consistent window including validation



NASDA Calibration sub—Groups
Objective : Improve Level-1B data ASAP

For Specific Schemes
15t Group: Solar & internal lamp calibration (Tanaka)
274 Group: Black body calibration (Tanaka)
3rd Group: Geometric Correction (Matsuoka)
For Common problems
4t Group: General Sensor characterization (Murakami)
m Evaluate GLI characteristics and improve Level-1 operational algorithm

[1 [0 m Evaluate on-board calibration functions and optical performance of GLI
during the initial checkout period

5% Group: Vicarious calibration & Cross calibration (Asanuma)
For Software revision

6™ Group: Level-1 software (Ikejo)
m Calibration Data Archiving



3rd Group

Geometric
Correction

e

Scanni
mirron

=

Vector shoreline map GLI band Image
* Ground Control Points are set on the vector shoreline map (GSHHS).

* Matching point is derived from GLI image manually (and automatically).
* Geographical locations of GLI are archived.

mm) Sensor alignment is estimated and updated.



4" Group
| tems to be done

ltems

Data source

Scan mirror reflectance depending on its sides
and angle

PFT, on-board calibration, and
earth observation data

Detector correlated noise

PFT, on-board calibration, and
earth observation data

Periodic noiseof MTIR

PFT, on-board calibration, and
earth observation data

SNR and NEAT

PFT, on-board calibration, and
earth observation data

Dynamic range, Over-saturation and linearity

PFT, and earth observation data

Continuity between piece-wise linear gains

PFT, and earth observation data

Transitional response, stray light, crosstalk
and MTF

PFT, and earth observation data

Stability of dark current

PFT, deep space, and
night time observation data

Stability of sensor and on-board monitors

Telemetry and monitor outputs

O‘gﬁ bration




FILE NAME : MOD021KM.A2000170.0730.002.2000180093300 BAND:8 MODEL7

’ «BEFOR CALIBRATION> <AFTER CALIBRATION>
N bration E- 3.5483647¢+08 E- 70536043,

Sample;
MODIS
412nm

(K=350,
L=149)

sort(E/(KxL))
IS decreased
fromoriginal
(i.e., a=1)

82.2

WIné/str/um

l
36.7

WI/ne/str/pm

138 207

Correction of detector correlatednoise



6th Group (Levell Software)

Calibration Data Archiving

1) Objective
—  Archive GLI supplement data for
*  Analyzing blackbody stability and trend,
* Analyzing dark current stability and trend by deep-space data,
Monitoring VNIR, SWIR, MTIR detector sensitivity,
*  Monitoring long term heat cycle stability.

2) Archive contents
—  Archive GLI supplement data
« Pay-load Collection Data (GPS Time, etc.)
 GLI telemetry data (temperature, scan angle signal, tilting angle,
etc.)
«  Deep-space calibration data, blackbody data and wall clamp data
—  Archive sun calibration, onboard lamp calibration, and electrical
calibration data
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O‘gﬁ bration

Working Schedule

| nitial
checkout Cal/Val Phase Continuous Follow-up
O Group6
e | - Group5
> | :
© | Group4
> | |
< . Group3 \
o | i
i i Group?2
o / Groupl
Launch 4 ™ oM 12M 18M 24M 36M

Months after launch



Outlines of GLI Initial Checkout

Critical phase Bus-system checkout| Mission-system checkout | OCS checkout System overall test
About 3 weeks About 3 weeks About 3 weeks 3- 4 weeks (2 weeks)
A launch Orbit CSnAtrXiMSR S ILAS-1L SeaWinds, POLDER
A< S <======= DCS =======} < X< > < >
: Bus-system checkout AM§£{__1:E DA IOCS checkout SYS-1 SYS-2
Interval more than 2 days
: (set night observation mode)
: | .
Safet de - —
< afety mode > Cool down mode ’lﬂ_:@ < night observation moieI:I
GLI copl down GL | 1st checkout | GLI 2nd checkout Internal lamp A/B test
. (4 days) | (2days) D4rk current check
GLI mechanical functions test | Radiometrid performance check

First light image
(date: TBD)
Including test of
play back

Confirmation of
GLI functions

ODR play &

— A
acquisition

alternately fc
function of 11

calibration for both 250m/1km

A A

Turn on internal lamps A and B

ot testing the
nternal lamp

€
pe

LI Radiometric
rformance check

[

Daytime-daytime
operation test

+1M

+2M

+3M

+4M



GLI 1% checkout

EOC morning path x2
MDRX%2

Sun calibration x2
Internal lamp A/B x2

Flowchart of GLI initial checkout

GLI 2nd checkout |

EOC morning path x4
MDRx2 with Tilting (EOC)

ODRX2

MDRx10 with non-tilting (Kiruna))

Internal lamp on (2-3 times) 1
N\ J

System overall test 1

Full daytime operation
(Dark current)

Y

Items cannot
evaluated by
onboard calibrators

Examination before regular operation

Calibration Validation phase

A

Data application (EORC

appli)

Hold every 1-2 weeks
& at accidents

= Primary check - |- Follow-up check:
L QL & Dark current L Dark current g
Format check " | Electric calibration o Electric calibration
t Internal lamp o —»|  Internal lamp i
calibration calibration
.| Black body .| 2 % Black body
calibration ] calibration
L =) L
= - . .
|  Sun calibration > S Sun calibration
5
Geometric calibration = Evaluation of Earth view data
L Scan width, Tilt angle » 2 < —»
I band > g ' 2 Channels cannot
nter-band registration Z evaluated by
onboard calibrators
GLI Hardwar e (AD-2 proj.)
Provisional Evaluation of J
| evaluation | Making first 1, Evaluationof | > Farth view data
of Earth view data light image Earth view data .
. . quality
and modification

Radiometric calibration flow
in initial checkout period (DRAFT)




Calibration activity in GLI cal/val phase (~L+12M)
& Implementation schedule to Level 1 software (DrRAFT)

Initial operation test/ Cal-Val phase
Lnitial checkout | S months | 3 months
AN AN A . . . A A
Launch LA9M L AAM Calibration and Validation Phase 1 4+9M (TBD) L410M
First light Image l | l
ﬁ | Evaluation of L1B data by NASDA calibration team (EORC,_ /WTC/AD2-P1j. joint groups)
(TBD) l I I
g
Revision of parameter (Table) values —_> A [—_> A Parameter revision
Zoom Uld: Every 2-3 monthsi.e,,
— N about two times (TBD)
A | _Evaluation | _, A _[Operation trial| A Execute
greement of ~ @EORC Confirmation @EOC i new soft
Outlines (Cal-WG) Cal-WG '
<4—3-4 weeks— P €4—~1 week—h: )
. Open to
EOC Level 1release (Version 1.0) the public
. L+5M (TBD) L+7M (TBD) \V4
Software version up Al Evaluation |- A - [ Software revision Regular operation by Ver.1.0
\ Agreement of @EORC  Confirmation & operation test @EOC .
Ver.0.2 Ver. 0.5 Outlines (Cal-WG) Cal-WG Reprocessing
\V4 i i AV <4—2-3months———p 4——2-3months —»
10/E Operation trial |
|
| L4 L+7M (TBD) .
Level 2 software A | implementation Regular operation & Reprocessing
\ \ EORC . EQC l




Details of the Calibration Data will be explained
In Ocean Group Session



