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MODIS GENERAL STATUS

•MAJOR INSTRUMENT SYSTEMS WORK

•Spatial, spectral, radiometric, quantizing, etc.

•PROCESSING SYSTEMS GETTING BETTER AND TENDING 

TOWARD STEADY STATE (INGEST, PROCESSING,

 ARCHIVING, DISTRIBUTING)

•Direct Read-out evolution seems quite positive

•SCIENCE/TEAM MEMBERS PRODUCING PRODUCTS AND  

VALIDATION EFFORTS PROCEEDING

•OUTPUT OF RESULTS IS PROCEEDING AND IMPROVING

•Material on the Web for MODIS is quite impressive

•Several meetings have or are going to feature MODIS results

•Review on products with HQ went pretty well



MODIS Science Team Meeting Page 3MODIS Operational Status Overview January 24, 2001

Level 1B IMPROVEMENT STUDY AREAS
(January 2001)

•    Non-Functioning Detectors

•   * Incomplete knowledge of sensor response across scan Thermal Emissive Bands (TEB)

•      Incomplete knowldege of sensor response across scan Reflected  Solar Bands (RSB)

•     Incomplete knowledge of sensor time-dependent response function  for  reflected  solar
bands (RSB-1 to 19, plus 26)—correction  not  installed.  Believed to be ~2% in the
blue to zero in the  red and SWIR

•   *Optical cross-talk from Band 31 into Bands 32 through 36

•   *Electronic cross-talk amongst Bands 5 to 7, 20 to 26

•   *Non-uniform digital count bin-fill factors (bin-width), particularly  for  Bands 31 to 36

•     Non-uniform channel to channel response within a band

•     Band 21, a fire band, not yet calibrated

•    Band 27 anomalous band width, anomalous gain

•   Level 1B data sets produced for data days in Nov. being processed with LUT’s corresponding
to focal plane bias and electronic sides different than those  for which data was
collected

•    Scan-dependent Noise (also called mirror-sideness)

•    Sub-1000m bands misregistered to 1000m bands in 1000m band files

NOTE: *fixed or  improved  on Aqua
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  MODIS RSB SNR from Pre-launch, Post-launch and Specification at Ltyp
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MODIS Reflected Solar Bands Performance
(01/2001, B. Guenther/MCST)
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MODIS Thermal Bands NEdL Performance
(01/2001, B. Guenther/MCST)
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2000 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

 

2001

Legend Yes

Temperature Control of Cold FPA
SW/MWIR Focal Plane Bias (DN)

No (Nadir Door Closed or Sensor data not to Recorder)
110 190 218

January

Science Data in Earth View Sector
SW/MWIR Focal Plane Bias
Temperature Control of Cold Focal Plane

SUMMARY OF KEY MODIS OPERATIONAL CONFIGURATIONS

A-side (Primary)/B-side (Redundant) Electronics

December

November

October

Inclination Adj

Formatter Anomaly and Anomaly Resolution

various values

May

April

March

February

September

August

July

June

Day 2000174, first formatter reset Complete cooler outgas, focal plane control returned

226
Science Data in Earth View Sector

No controlled over entire orbit
A-side /B-side  Electronics A-side B-side

Yes Partial Loss in orbit

MODIS Operational Configuration Timeline
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Note: The sum of uncertainties as displayed in this "stacked bar" chart exceeds the total uncertainty for these same 
uncertainty sources that more properly should be handled in an RSS sense.

MODIS Band 4 Uncertainties
 (1/2001, B. Guenther/MCST)
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MODIS BAND 4 RSS UNCERTAINTY
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Note: The sum of uncertainties as displayed in this "stacked bar" chart exceeds the total uncertainty for these same 
uncertainty sources that more properly should be handled in an RSS sense.

MODIS Band 5 Uncertainties
 (1/2001, B. Guenther/MCST)
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MODIS BAND 5 Uncertainties
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MODIS Band 32 Uncertainties
(1/2001; B. Guenther/MCST)



MODIS Science Team Meeting Page 12MODIS Operational Status Overview January 24, 2001

MODIS BAND 32 RSS Uncertainties
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Principal Parame ters 
Requiring On- oribt  

Determinat ion/  
Verif icat ion

Strat egy for Determinat ion/  
Verif icat ion

Comme nts

Reflect ed Solar Bands (RSB) 
Reflect ance-fact or Calibrat ion

Use lit erature values for solar spect ral 
irradiance and measured Bidirect ional 
Reflect ance Fact or (BRF) of solar 
diffuser (SD)

SD at tenuat ion screen has small ripple due t o 
variat ion wit h illuminat ion of screen hole pat tern

Thermal Emissive Bands (TEB) 
non-linear coefficient s, all bands

Observe response of sensor t o on-

board blackbody during cycle of 
temperature cool down from 315 K t o 
ambient

No pre-launch dat a for Bands 20-25 and 27-30; 
best result s for measurement s over t emperature 
range of flight  blackbody (315 K t o 274 K)

Electronic cross-t alk

Pre-launch improvement s not  tested; 
look for Short -wave InfraRed (SWIR) 
sub-frame differences; direct  
measurement s using high cont rast 
sharp edges such as moon in space 
view port  and rect angular ret icle in 
SRCA

SWIR sub-frame differences misleading, perhaps 
because pre-launch correct ion put  syst em int o 
different  engineering regime; bot h moon and 
SRCA dat a useful, but  thermal bands heavily 
saturated for moon dat a, and complex dat a 
processing needed t o show effect

Analog t o Digit al Convert er (ADC), 

different ial non-linearit y effect s

Knew different ial non-linearit y not  in 
specificat ion, but  failed t o underst and 
the implicat ions of t hat situation

Effect  seen as fuzzy hist ograms on virt ually all 

bands; modest  improvement s in Bands 31 - 36 
using redundant  elect ronics; frequent  need t o 
truncat e dat a to 11 bit s for most  demanding 
analyses

Spect ral Leaks,  SWIR t hermal & 
Band 31 int o Bands 32 - 36

Verificat ion needed for pre-launch 
charact erizat ions

SWIR dat a for night  (no sun) provide best  dat a set  
for t hermal leak; moon in Space View Port  useful 
for Band 31 leak, furt her t uned using vicarious 
data sets looking at  ghost  images of surface 
features

Channel t o channel and band t o 
band co-regist ration

Spect ro-radimet ric Calibrat ion 
Assembly (SRCA) t o be used for t hese 
studies

Object ives met  through complex dat a analysis 
strategies

Response versus Scan Angle 
(RVS) & Mirror side differences

Best strategy is deep-space calibrat ion 
maneuver in absence of moon in FOV; 
remove mirror side differences by 
looking at  inside of closed nadir 
aperture door (C-NAD)

Deep Space maneuver dat e TBD; C-NAD dat a set  
useful t o normalize mirror side differences, but  
can provide no insight  int o t rue RVS for eit her 
mirror side

Solar Diffuser St abilit y Monit or 

(SDSM) syst em performance

No syst em level performance t esting 

accomplished on SD or SDSM

Significant  structure in radiance field ont o SDSM 

detectors due t o 1.8% t ransmission screen 
requires complex modelling analysis for t racking 
solar diffuser degradat ion

Band 21 (fire band)  calibrat ion 
above 3.5% full-scale

Specified t o 500 K but  tested only t o 
340 K, useful for approximat e linear 
gain t erm

Literature values at  4 micromet ers (400 K) t o 
calibrat e linear gain t erm over larger t emperature 
range; non-linear t erms not  det ermined

Principal Parameters Requi ring On-oribt Determination/ 
Verification

MODIS On-Orbit Verification
(01/2001; B. Guenther/MCST
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Characteristic Nature of Surprise Comments

Initial System Turn-on 

Y2K and Christmas shut-downs at 
Goddard and longer time period for 
ascent to orbit delayed initiation of 
science and created significant early 
operations commanding requirements

First Earth-view observations delayed until 22 
February 2000

Electronic Cross-talk

Pre-launch resistor change mitigated 
electronic cross-talk in Bands 27 - 30, 
but not in Bands 5-7 and 20 - 26.  It 
apparently did change sensor electronic 
cross-talk in these 10 bands into a 
different performance regime.  The 
presence of new regime was not 
recognized until the Fall.

Transition to more negative bias voltage on 
SW/MWIR focal plane on october 30, 2000 
minimized SW/MWIR electronic cross-talk and 
eliminated the non-functional detector concerns on 
that focal plane by returning all detectors to a focal 
plane bias where all detectors are operational.

Mirror-side induced banding and 
channel-to-channel induced striping 

in data

Ripples in SD transmission screen 
interfers with channel-to-channel 
equalization calibrations in ocean color 
bands; initial OBC-BB observations 
provided smooth images in IR only at 
location in scan corresponding to 
location of BB within scan cavity

May need "develop" more complex radiometric 
calibration algorithm in ocean color bands; still 
need deep space calibration maneuver for response 
versus scan angle in infrared bands

Analog to Digital Converter (ADC), 
differential non-linearity effects

LSB on many bands noisy; seen in 
histograms of frequency of occurance of 
DN values as "fuzzy" histograms.

Did not recognize importance of miss on differential 
non-linearity specification; amounts to non-
functional LSB in most bands; when taken with Tsat 
on Bands 31 and 32 leads to significant limit to 12-
micron pathfinder SST accuracy; lead to redesign 
of these Tsat on Aqua.

Mirror-sidedness variations in 
imaging smoothing

Appears to be variations in system 
noise performance across scan lines; 
leads to apparent mirror RVS 
characteristics changing with time 
frames not related to any sensor optical 
changes

Transition to B-side (redundant) electronics has 
eliminated the effect in continuing data acquisitions; 
electronic effect (?)  still TBD, and will have 
impact on development of optimum look-up tables 
for reprcessing between 22 June and 31 October 
2000.

Polarization Not started in L1B studies

Scene Restoration due to Scattering 
Corrections

Not started in L1B studies

Principle MODIS On-Orbit Surprises

MODIS ON-ORBIT SURPRISES
(01/2001; B. Guenther/MCST)
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MODIS TABLE OF PRODUCTS (Page 1)
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MODIS TABLE OF PRODUCTS (Page 2)



MODIS Science Team Meeting Page 17MODIS Operational Status Overview January 24, 2001

MODIS TABLE OF PRODUCTS (Page 3)
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SOME MODIS CHALLENGE AREAS

•Background
•In orbit and operating for almost a year

•Instrument
•Reaching characterization state so that Level 1b is
 validated

•Processing, Archiving, Distributing, etc.
•Having appropriate power to process and reprocess, archiving, and 
distribution including assuring all efficiencies have been found and 
implemented
•Direct Read-out interaction, support

•Science
•Improving/examining products so as to get them ready for  scientific

use by the scientific community (“beta”, “provisional”, “validated”)
•Maximizing presentation and publication (refereed literature) of results

•Team
•Being appropriately engaged, positioned, and prepared for phasing

of existing efforts (re:Aqua launch) and eventual recompetition


