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Image artifacts point to possible stray light issue
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Lunar raster scan definitively showed stray light
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Map of stray light locations from lunar positions
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Lunar data used to inform optical stray light model
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Along-track angle [deg]

Stray light map for one detector on array -C
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Stray light removal algorithm: Optical model with out-of-field data

StrayLight = a - (Exl‘.Sampled )+ b
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Stray light removal algorithm: Optical model with TIRS data only

StrayLight = a - (Ext.Sampled )+ b

= a'(ELex:,. 'Wi)"'b
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RMS of Residuals

Stray light correction with and without out-of-field knowledge
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More Background on Stray Light Investigation & Correction Algorithm

Summary:

Algorithm uses only TIRS interval data (no other sensor data) with optical model

Implemented at EROS in off-line test machine
- able to generate standard TIRS L1 products

Able to be run in “real time” (i.e.- no significant processing lag) to produce
corrected TIRS scenes

More information:

Montanaro, M., Gerace, A., Lunsford, A., & Reuter, D. "Stray light artifacts in
imagery from the Landsat 8 Thermal Infrared Sensor." Remote Sensing, 6,
10435-10456 (2014). [d0i:10.3390/rs61110435]

Montanaro, M., Gerace, A., & Rohrbach, S. "Toward an operational stray light
correction for the Landsat 8 Thermal Infrared Sensor." Applied Optics, 54,
3963-3978 (2015). [doi: 10.1364/A0.54.003963]



Full Scene Correction Demonstration — Validation Challenges
During L8/Terra underfly period, TIRS centered on MODIS field-of-view
Compare TIRS current product and corrected product to Terra/MODIS

Recall current product (EarthExplorer) has a flat bias subtracted to make absolute cal
error for N. hemisphere growing season scenes approximately zero.
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Path 006, Row 070: Band 10
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Path 006, Row 070: Band 10
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Path 006, Row 070: Band 11
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Path 010, Row 030: Band 10
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Path 010, Row 030: Band 11
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Path 013, Row 032: Band 10
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Path 013, Row 032: Band 11
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Path 016, Row 039: Band 10
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Path 016, Row 039: Band 11
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Path 022, Row 030: Band 10
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Path 022, Row 030: Band 11
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Path 035, Row 040: Band 10
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Path 035, Row 040: Band 11
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Path 112, Row 074: Band 10
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Path 112, Row 074: Band 11
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Path 115, Row 032: Band 10
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Path 115, Row 032: Band 11
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Path 150, Row 045: Band 10
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Path 150, Row 045: Band 11
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Path 160, Row 042: Band 10
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Path 160, Row 042: Band 11

B11 (Earth Explorer - MODIS) B11 (Stray light corrected - MODIS) Profile 1
_— B — 1 T -
S
50+ 1 B0t 1 w 0.5
@
0.5 §
100 - 100} | 5 0
Q
j=1
150 1 150| | 0 E 05
o
200} 200} | g . . . .
0 50 100 150 200
1-0.5 xtrack position
250+ 250+ .
300 3000 ] y
350 | 350 | i :
T 15
50 100 150 200 250
Std. Deviation [K] RMS error [K] Mean Error [K]

Current |Corrected| Current | Corrected| Current | Corrected
Profile1| 0.337 0.171 0.435 0.617 0.276 0.593

36



Path 163, Row 041: Band 10
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Path 163, Row 041: Band 11
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Path 172, Row 043: Band 10
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Path 172, Row 043: Band 11
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Path 176, Row 037: Band 10
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Path 176, Row 037: Band 11
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Path 188, Row 035: Band 10
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Path 188, Row 035: Band 11
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Path 191, Row 010: Band 10
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Path 191, Row 010: Band 11
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Path 198, Row 033: Band 10
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Path 198, Row 033: Band 11
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Path 220, Row 080: Band 10
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Path 220, Row 080: Band 11
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Path 223, Row 041: Band 10
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Path 223, Row 041: Band 11
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Path 230, Row 045: Band 10
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Path 230, Row 045: Band 11
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Path 087, Row 113: Band 10
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Path 087, Row 113: Band 11
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Path 198, Row 046: Band 10
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Path 198, Row 046: Band 11

Profile 1
3
B11 (Earth Explorer - MODIS) B11 (Stray light corrected - MODIS) E O
L
(0]
E
50 50 ©
QO
O
£ 2
100 100 2
o
<3 - -
150 150 0 50 100 150
xtrack position
200 200
Profile 2
3
G D
L
(0]
E
1]
. g
: s £ 2
LN o
*3ﬁg;?Q13_ :;
. : [«
4 -3 - -
0 50 100 150
xtrack position
Std. Deviation [K] RMS error [K] Mean Error [K]
Current | Corrected| Current |Corrected| Current | Corrected
Profilel1| 0.417 0.302 1.651 1.646 -1.597 -1.618
Profile2 | 0.288 0.202 1.704 1.620 -1.680 -1.608 58




Summary

RMSE summary (“absolute calibration”):
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Additional Absolute Cal Analysis for Cold Scenes

Brian Wenny (NASA Goddard) compared Terra/MODIS with TIRS over Antarctica.

Compared TIRS current product (from Earth Explorer) to MODIS

Compared TIRS stray light corrected product to MODIS

AGU Poster:

Wenny, Angal, Brinkmann, Montanaro, Thome, and Xiong. “Assessing Landsat 8
TIRS calibration stability using MODIS.” Calibration and Validation of Satellite
Microwave, Infrared, and Solar Reflective Observations Ill. American Geophysical
Union (AGU) Fall Meeting, 2015.



MODIS vs TIRS difference for Dome-C, Antarctica

Dome C II TIRS (current product)
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MODIS vs TIRS difference for Dome-C, Antarctica

Dome C II

TIRS (stray light corrected)
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Next Step

Path Forward:

* Finalizing TIRS-on-TIRS method for implementation into LPGS

- tweak algorithm for hot and cold scenes

Pepsi Challenge to the Science Team:

* Do you have a favorite scene you want corrected?

Matt Montanaro (montanaro@cis.rit.edu)
Aaron Gerace (gerace@cis.rit.edu)
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