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Sumary:

Wrk by nmenbers of the RSG during the past quarter consisted of

Sci ence Team support activities including the attendance at
neetings related to MODI S and subm ssion of ATBDs and validation
pl ans. Several nenbers presented papers at the Denver SPIE
nmeeting. The VNIR and SWR Cross-Calibration Radi oneters were
used as part of a cross-calibration experinment |ooking at

cal i bration sources being used for MIPE sensors. The spheri cal
collector for the diffuse-to-global neter was conpleted and tested
and a sensitivity analysis of vicarious calibration over dark
targets was conpleted. The uniformty of the BRF neter was tested
with our 40-inch SIS and the systemwas used to collect a BRF data
set during a Septenber canpaign to Wiite Sands. A field canpaign
to Lake Tahoe was al so nade to collect data in support of dark-
target calibration work. Data to evaluate the Gnel TIR

radi oneter were processed and presented to G nel

Task Progress:

P. Slater and E. Zal ewski attended the ECS Calibration Meeting at
CGoddard Space Flight Center on 9 -11 July. Slater summarized the
status of the calibration of the ASTER sensor subsystens, revi ewed
the First Joint Vicarious Calibration Field Canpai gn, gave a
description of solar-radiation-based calibration (SRBC) including
results of a recent conparison, made by S. Biggar, of SRBC and

| anp- based calibrations of his VNIR radi oneter, and | ead a

di scussion on future plans for joint vicarious calibration
activities. Biggar, Slater, K Thone, and Zal ewski attended the
Denver SPIE neeting August 5-7. Biggar served as session chair
for an ECS session and presented a paper on the radionetric cross-
calibration of HYDICE. Slater chaired a session on HYD CE
characterization and gave a paper on the in-flight radionmetric
stability of HYDI CE. Zal ewski gave a paper on the | aboratory and
on-board calibration of HYDICE. Thome al so attended the
conference presenting papers on a refl ectance-based calibration of
HYDI CE and on a sensitivity analysis of the ASTER at nospheric
correction. Zal ewski attended the MCST ATBD IR Audit at

W sconsin on August 28 - 29. Slater and Zal ewski attended the
MCST ATBD Sol ar-reflective Audit at Goddard Space Flight Center on
Septenber 5 - 6. Biggar attended a MDD S Quarterly Managenent
Revi ew at Goddard Space Flight Center Septenber 18 and 19.

Various test results were presented by SBRS with a di scussi on of



how to interpret the results, if any tests should be redone, and
whether it is possible to cancel sonme further testing. Biggar

i nvestigated the scan mrror emssivity problemon MXDIS as it
relates to the thermal calibration. Slater, Thone, and Zal ewski
attended a calibration workshop in Toul ouse, France Septenber 18-
20 where they presented papers on SRBC, the calibration of HYD CE,
and the proposed calibration of VEGETATION by reference to SPOT-4,
respectively. The three also attended the EURCPTO neeting in
Taorm na, ltaly Septenber 23-26 where Thome presented a paper
(with K Arai of Saga University as first author) on the recent
Lunar Lake experinent and results of |ast year's Lake Tahoe
experiment (wwth R Parada of RSG as |ead author). Slater chaired
two sessions on sensor calibration and was co-author of two
papers. Thome sent comments to A Schwarz of JPL regarding the
ASTER Product Ceneration System Test Plan. Thone subnitted a

revi sed version of the ATBD for the atnospheric correction of
ASTER and a revised version of the validation plan for the

at nospheric correction. Slater submtted vi ewgraphs describing the
val idation plans, using vicarious calibration, for ASTER- and

MODI S-deri ved top-of -at nosphere (TQA) radi ances.

P. Spyak nmade neasurenents with the SWR transfer radioneter using
the 40-inch spherical integrating source (SIS). These included
nmeasurenments to exam ne stability, repeatability, band-to-band
consi stency, signal-to-noise ratio, sphere uniformty, sphere
drift, and radi onmeter interactions with the sphere. He also
viewed the 6-inch SIS to neasure the stability and repeatability.
Spyak reduced the in-band bandpass filter data. A fewfilters are
slightly out of specification, but the effect of this is not
expected to be significant.

Bi ggar and Spyak took part in a cross-calibration experinment

i nvol ving calibration sources for MIPE. E. Nel son prepared the
shi ppi ng containers for the SWR CCR C. Burkhart nade a nount
for the tripod assenbly to hold our 6-inch SIS in front of the
SWR CCR  This allows the SISto be viewed in a repeatable
fashion for use during calibration experinments to nonitor the
radi oneter's operation. A radiance calibration traceable to NI ST
was performed on the SWR CCR to characterize the radioneter for
the cross-calibration experinent. The estimated error in this
calibration is less than 4% Biggar did a radiance calibration of
the VNIR radionmeter on 30 July. H s estimated uncertainties are
|l ess than 3% with respect to a NIST irradi ance standard. Bi ggar
and Spyak travel ed to Santa Barbara and Pasadena for measurenents
of the MODI'S SIS from August 12-14, the Landsat SIS on August 15,
and the M SR SIS on August 17 and 19-21. Both radioneters
performed well. Spyak began anal yzing the data and will have it
fully anal yzed when calibration data are provided by SBRS and
after the Novenber trip to Japan. Biggar and Spyak sent
prelimnary results of the cross-calibration experinents to C
Johnson of N ST.

Bi ggar, S. Recker and Spyak began preparing for the cross-
calibration experinent for the ASTER calibration sources that is



now schedul ed for Novenber. They obtained an ATA Carnet to ship
the CCRs to Japan. Biggar nodified the 6-inch SIS shipping case
to allow himto ship the docking station for the notebook conmputer
to allow easier GPIB connections. He installed a GPIB card into

t he docking station for a nore reliable connection to the VNIR
CCR  Spyak returned the shipping case for the SWR CCR s tri pod
that arrived danaged and it has been repaired.

Qur blacklab facility was used by representatives from UCLA to
characterize the alum numdiffuser for PMRR (Mars Cbserver

repl acenent instrunment). Biggar nodified hardware and software in
the blacklab to prepare it for use by the UCLA personnel. 1In
response to problens with the blacklab conputer, Biggar and T.

M tchell began nodifying the blacklab software to operate on a new
Pentium cl ass conputer. They have determ ned how to nove a |inear
stage with the ULOO controller via the GPIB interface. There are
still some mnor difficulties in controlling the Unidex stages in
t he bl acklab through the GPIB interface, but progress has been
made. Mtchell derived the center wavel ength and bandpass of the
bl ackl ab radi ometer interference filters using the full-w dth-

hal f - maxi rum and nonment nethods on neasured filter data. J.

LaMarr and Spyak used the SWR CCR to calibrate a bariumsulfate
panel in the SWR  Spyak ordered a new | aser for the bl ackl ab.

Spyak and LaMarr began studying the effects of atnospheric
absorption in optical |aboratory experinments by performng
nmeasurenents and anal yzing the results. Spyak began a literature
search related to this topic. Spyak sent Utra-Pol (black cloth)
sanples to J. Young of SBRS for testing. Spyak evacuated the InSb
dewar for the Qptroni c nonochromat or

B. Crowther continued work on the diffuse-to-global neter. The
spectroneter and notor control program are now wor ki ng and he

i nked the Aerotech and the Geenleaf RS-232 libraries. Burkhart
conpl eted a rough nodel of the occultor that Growther tested for
vibration. He conducted three calibration experinments for three
different parts of the diffuse/global irradiance neter. The first
was a characterization of the angul ar response of the integrating
sphere collector built by CGrowther and Burkhart using data
col l ected on Mount Lemmon and at Wiite Sands. Data were coll ected
with three candi date knife edge apertures for the sphere.

Crowt her determ ned the average tenperature coefficient of the
responsivity for the Li Cor detector from300 nmto 1100 nm at
intervals of 1 nm This will be used to correct data from

t he angul ar response experinments that are affected by varying
tenperatures. Crowther collected the data for the spectral
calibration of the LI-1800. The sources used were the Qptronic
nonochromator, a HeNe |aser, and three atom c |ine sources.

Initial results indicate that the bandpass of the LI-1800 is quite
close to the 12-nmfigure specified by LiCor. Cowher received
repai red stages fromAerotech and ordered an additional fiber
optic cable for the LiCor and two travel cases for the

di ffuse/ gl obal equiprment. C Qustafson conmputed shift and
digitization errors in cross-calibration data using the TMi magery



fromWite Sands from Cct ober 1994. She found several 2-kmby 2-
km areas where there is no change in a calibration coefficient
derived fromcross-calibration using data that is msregi stered by
as much as 0.5 km Several 4-km by 4-km areas were found where the
error is less than 1% for the sane msregistration and 10-km by
10-km areas where the error is less than 3% Simlar results were
obt ai ned using HRV data fromthe sane tine period.

Parada adapted software witten in France to run on our conputer
system He found a bug in the wave-slope nodeling in the code and
fixed this. He used this code for a sensitivity analysis of the
radi ance- based approach applied to the Lake Tahoe and open ocean
cases. Parada received several inprovenents of Successive O der
code fromR Santer. He conpleted a first attenpt at the
calibration of AVIRI S data from June 1995 corresponding to the
SeaW FS wavel engt hs. Parada summari zed the results of this work
in a EUROPTO paper that Thone presented.

Spyak defi ned nmethods for analyzing the TIR data fromthe Lunar
Lake and Railroad Valley field trip in May. He discussed results
and data reductions with M Sicard and J. Myers. Sicard, Spyak,
and Zal ewski di scussed plans for another field trip to Jornada
Experi nental Range near Las Cruces, New Mexico. Sicard nade
preparations for the field canpaign that is being organized by
ASTER Sci ence Team nenber, T. Schrugge and is schedul ed for

Sept enber 10-12 with a Landsat-5 overpass on the 11th. Si card
continued to reduce the data fromthe Lunar Lake/ Railroad Valley
and earlier Jornada field experinents and presented prelimnary
results at a neeting held by Gnel on July 26th, in Avignon,
France. 1In the presentation, Sicard showed conparisons wth
neasurenents nmade with an Everest |RT at Jornada of severa
surfaces. Conparison data from Lunar Lake were al so shown.

Si card concluded that the CIMEL is stable for anbi ent tenperatures
between 10 and 40 C, the response for the four filters shows good
agreenent, and the calibration done in the lab is different by 1%
in radiance fromthat determned fromfield neasurenents. Sicard
suggested that Gnel install an internal blackbody, develop a
tenperature-controll ed box, increase the data acquisition rate,
and i nprove the accuracy of the detector thernoneter. Sicard
recei ved Jornada ground data and em ssivity measurenent from
Schmugge and Railroad Valley emssivity data fromS. Hook. Sicard
al so received Lunar Lake TIR data fromH Tonooka and the

| ocations of the site used by JPL. Sicard is witing software
that accounts for the filter transm ttance when conputing the
responsivity of Gnmel TIRradiometer. This will be used to
conpute new cal i bration equations for the radionmeter. He also
devel oped software to conpute the band-integrated transmttance of
the systenis filters.

P. Nandy began streanmining the ASD data processing routines using
| DL. The ASD canned routines (run through a PC system) were

eval uated and used to devel op software which strips and decodes

t he header segnents of nultiple data files. The software al so
graphs the ASD data in a format simlar to that of the PC based



ASD software. Nandy al so devel oped | DL software to process the
header and data frommultiple ASD files and conpile theminto a
single file readabl e by our reflectance-retrieval software, and
designed the software to allow the user to select a particul ar set
of ASD data files, convert these to the appropriate format, and
then initiate the reflectance-retrieval software.

Nandy tested the BRDF canera's spatial uniformty and overal
system perfornmance using the fisheye lens and 40-inch SIS. A
variety of |ook angles, bands, and canera orientati ons were used.
The neasurenments showed a distribution of circular dark spots with
dat a val ues approxi mately 8-9% bel ow t he surroundi ng val ues from
the sphere. Fromthe data, Nandy determ ned the spots were not
due to the SIS or the fisheye lens and further testing with a
standard N kkon 55-nmm |l ens revealed a simlar but different
pattern of spots. A bright spot was al so apparent in the center
of all images, wth data values up to tw ce the surrounding

val ues, but tapering off dramatically within a dozen pixels to
either side. Nandy sent the canmera to Photonetrics for cleaning
and to punp and bake the detector array. The canera was tested
after being returned by Photonetrics after servicing. Al of

t he dark-spots di sappeared, though the bright white central region
is still present. Photonetrics personnel suggested this nay be
due to vignetting through the canera's snall er-than-standard
Uniblitz shutter. Nandy further investigated the bright spot
found it to be strongly dependant on the canera | ens's entrance
pupil size. It is brightest for small apertures, while hazy and
diffuse for the largest settings. Further testing indicate this
is an artifact of the 55-mmlens and the spot is not apparent in
the fisheye data. Thome used the camera during a recent Wite
Sands trip in Septenber to collect several sets of data. These
data will be used to test several planned data retrieval

appr oaches.

In field-trip related work, LaMarr reviewed what is needed to
upgrade the autotracker. He designed a nmount for testing the
autotracker filter encoding and conpleted ND filter measurenents
and out - of - band neasurenents on spectral filters. Biggar and
Crowt her replaced the controller board in the Helios data | ogger.
Par ada pl anned and coordinated a field canpaign to Lake Tahoe t hat
took place July 21-31. The goal of the canpaign was to coll ect
data to validate the use of the Successive Orders radiative
transfer code over the | ake and the collection of data for the
calibration of AVHRR (NOAA-14). C Curtis, LaMarr, Nel son,

Parada, and Thome participated. Thone conpleted the majority of
the processing for the First Joint Vicarious Calibration Canpaign
at Lunar Lake. To date, predicted radiances at the top of the

at nosphere have been determined at 1-nmintervals from 350 to 2500
nmfor all data sets fromJune 1, 2, 3, and 4. The processi ng was
done using both MR and Fi el dSpec derived refl ectances and for al
targets of each data set. This anounts to a total of 66 sets of
radi ati ve transfer output at the above wavel engths. Biggar,

Crowt her, Parada, Spyak, and Thone traveled to Wite Sands to
collect data for several SPOI-2 and -3 calibrations Septenber 4-9.



Mtchell joined the group this nonth as a PhD. student in Opti cal
Sciences. He has a BS degree in Electrical Engineering (1991) and
a good background in physics fromWrcester Polytechnic Institute.
H s Electrical Engineering thesis was RS-232 Fiber-optic Data

Li nk, and his Physics thesis was Radi ation Trapping Effects in

Er bi um Doped Optical Fibers. For the last 2.5 years he has worked
at the USDA- ARS Water Conservation Laboratory in Tucson devel opi ng
speci alized filters and processing software for enhanci ng airborne
vi deogr aphi ¢ i magery, devel opi ng i mage processi ng software for

mul ti-spectral inmagery analysis, and conputer networking.

Future Work:

Spyak and Biggar will continue to prepare for a trip to Japan for
a cross-calibration experinent. This includes paperwork,

equi pnment testing, software devel opnent, further calibration/
characterization of the SWR and VNIR CCRs, and evacuating the
SWR CCR dewar.

Parada wi Il begin processing the Tahoe '96 data. The data set

i ncl udes measurenents which can be used to confirmthe nodeling of
multiple view angles, retrieve the effective aerosol verti cal
scal e height, and calibrate a large footprint sensor (AVHRR). He
will repeat the calibration of the MWR using a | anp-based and Sl S-
based approach. As part of this, the MMR filter transmttances
will be neasured again for filters 1-4. The results of this work
will be incorporated into a paper sumari zing the work and
previous results. Parada will update the reflectance
uncertainties for use in the sensitivity studies of the

refl ectance-based nmethod. He will finalize the MVR calibrations
usi ng our 40-inch spherical integrating source and additional SRBC
and nol ecul ar-based cal i brati ons based on band-integrated results.

Nandy and Thonme will process the BRF neter data from Wite Sands.
Thonme will process the White Sands data for the calibration of
SPOT-3. Plans are being nade for a Novenber trip to Wiite Sands
for a calibration of Landsat-5 and a first test of the diffuse-to-
global neter. The trip will also be used for further testing of
the BRF neter and to evaluate our surface reflectance retrieval

t echni ques.

Zal ewski will be conpleting the Validation Plans for the TQA
Radi ances of ASTER and MOD S.

It has been proposed that Biggar and Spyak assi st SBRS during the
forthcom ng calibrations of MODIS in which the 100 cm Spheri cal
Integrating Source (SIS-100) is used. This will restore the tie-
in wth the August 1996 cross calibration which was | ost because
of the failure of one of the lanp groups in the SIS-100. The

rel ati onshi p between the absolute calibration of all of the solar
refl ective bands of MODIS will be re-established with M SR ASTER
Landsat, SeaWFs and OCTS. Additional benefits expected are
verification of the SNR, the radionetric stability including the
anbi ent-to-vacuum stability of the D1 dichroic, and possibly the



linearity of MODIS. Details regarding the inplenmentation of this
proposal w |l be worked out in coordination with MCST and SBRS.



