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Sumary:

Wrk by nmenbers of the RSG during the past quarter consisted of
Sci ence Team support activities including presentations of papers
by menbers of the group at | GARSS 94 and the Rone SPI E neeti ng,
attendance at neetings related to MODI'S and CERES cal i brati on,
work on the atnospheric correction ASTER data, and partici pation
in a calibration round-robin. W continued i nprovenents to our
calibration facilities including receiving a 40-inch spheri cal
integrating source, testing a new |l aboratory refl ectance standard,
and characterization of our Qotronic nonochromator. Field work
activities were continued with a trip to Wite Sands in August,
plans for a trip in Cctober, and work on devel opi ng new and

I mprovi ng existing equi pnent for future work.

Task Progress:

On July 1, S Biggar and P. Slater net in Tucson with Ed Knight,
representing MCST, who had visited SBRC earlier in the week with
Harry Montgonmery (MCST). The neeting was held to discuss the

| at est devel opnents on the MODI S project at SBRC, in particul ar

t he problemof stray light introduced by the scanning mrror.
During the Payl oad Panel neeting at Landover, Maryland, Slater net
with Bruce Quenther, Peter Abel, and Harry Montgonery to di scuss
the next step in the response to criticisnms nmade by the MDD S

Cal i bration Peer Review Panel. It was decided to hold a neeting on
Sept enber 22 and 23 at Goddard Space Flight Center to reviewthe
progress that MCST has made in the past five nonths in this
regard.

At the end of July, Slater sent a nessage to eight of the key

payl oad panel nenbers enphasi zing the | oss to ECS that woul d occur
if the US ASTER Sci ence Team was di sbanded. (This was proposed, in
addition to approximately 18 other possibilities, to neet the
$750M cut in the ECS budget.) The follow ng extract summarizes the
nmessage: "Is NASA prepared to sacrifice the US ASTER Sci ence Team
to save $5M per annum while paying for the space and cost of
accommodati ng ASTER on the AM1 platform to get OPS-quality data
and science results in return?”

Slater edited, revised and reformatted the Ono et al. paper titled
"Preflight and in-flight calibration plan for ASTER' which is to
be published in the Journal of Atnospheric and Qceani c Technol ogy.
There are five Japanese and four US ASTER team nenbers who have



contributed to the paper. Slater, Biggar, Thone, Gellman and Spyak
wote a paper titled "In-flight radiometric calibration of ASTER
by reference to well characterized scenes" for the ECS/ SPIE
neeting in Rone. On Septenber 21- 23 Slater net with Bruce

Quent her and ot her nenbers of MCST to discuss stray |light, the
agenda for the MODI S Sci ence Team Meeting in Cctober, and replies
to the RFAs generated during the MODIS Cal Peer Review chaired by
Skip Reber. Slater attended the ECS/ SPIE neeting in Rone, for

whi ch he was honorary chairman, and presented the paper on in-
flight ASTER calibration nmentioned above.

P. Spyak attended the International Synposiumon Spectral Sensing
Research in San Diego, July 8-15. Biggar and K Thone attended

| GARSS 94 August 8-12 in Pasadena, Calif. Biggar co-chaired a
sessi on on sensor calibration and perfornmance verification and
presented a paper entitled "Sol ar-radi ati on- based absol ute
calibration of optical sensors: SeaWFS and Daedal us 1268." Thone
co-chaired a session on atnospheric correction of satellite data
over land and presented two papers entitled "Proposed atnospheric
correction for the solar reflective bands of the ASTER' and

"Absol ute radionetric calibration of Landsat-5 TM and t he proposed
calibration of the ASTER " Also while in Pasadena, Biggar and
ASTER team nmenber F. Sakuma of NRLM perforned cross-calibration
nmeasurenents on the M SR and AVIRI S spherical integrating sources,
the AVIRI S | anp and panel, and filters at JPL. Thone net with R
Alley, B. Eng, A Murray, M Pniel, and C Voge to discuss issues
related to the atnospheric correction of ASTER On August 16 and
17, Thone attended a workshop on Techni ques for Radi onmetric O oss-
Calibration of Visible and IR Renote Sensing Instrunents held at
the Eros Data Center near Sioux Falls, South Dakota. Spyak sent
opti cal conponents scatter data to Jerry CGodden at Goddard and
performed a first-cut MODI S diffraction anal ysis. Spyak al so
served as a panel nenber for the CERES calibration peer review
Sept enber 27 - 28.

Using the Qptroni c nonochromator, Biggar attenpted several tines
to measure the filter transmttance of the interference filters in
preparation for the MSR and AVIRI S cross calibration at JPL in
early August. Spyak and Bi ggar obtained a new controller board for
t he nonochronmat or chopper and installed it. They al so conti nued
their characterization of the nonochromator and prepared and sent
aletter to Qptronic detailing the nunerous difficulties we have
had with the system Spyak ordered a diffuse reflectance
attachrment and software for the nonochromator, and upgraded the
current software. The filter wheel for the systemfailed again in
Sept enber while J. Lamarr was attenpting to nake neasurenents for
characterizing the system The unit was returned to the

manuf acturer for repair. Measurenents nade by Lamarr before the
unit mal functioned indicate significant differences in results
from measurenents nade on different days.

Biggar nodified the VNIR transfer radi oneter code to control the
6" Spectral on sphere and to use the new HP3458A voltneter for
radi oneter output. He neasured the radioneter's FOV and out of



band response two different ways - using a collimtor and the
recently received 40-inch spherical integrating source. He found
the size of source effect should be |less than 1% and the response
is down 4 orders of magnitude at about 4 degrees off axis. Biggar
nodi fied the radionmeter's software to nonitor tenperature and
shutdown the heater if the tenperature exceeds a critical val ue.
He devel oped software needed to use the new transfer voltneter as
the A/D. He spent the week of Septenber 26-30 at SDSU for SI RREX 3
maki ng nmeasurenents of several spherical integrating sources

i ncludi ng the CHORS sphere overni ght. Measurenents were al so nmade
on two of our calibrated | anps the week before. The new HP3458A
was used to check shunts and other voltneters. Spyak continued his
review of the SWR radi oneter design, and began design of the TIR
field radiometer. Nel son is approximately 25% conpl ete on draw ngs
related to inproving/redoing the el ectronics and nechani cal pieces
for the visible transfer radi oneter

Spyak ordered a | am nar flow clean bench, an electrically
cal i brated pyroelectric radioneter, and a baroneter to replace our
field version which is to go into the calibration |aboratory.

Bi ggar ordered a kinematic FEL | anp socket and alignnent jig and
Spyak ordered equi pnent for cleaning optics in the calibration

| aboratory. Biggar nodified our blacklab software to enable it to
use active lanp control and to allow for nore view ng geonetri es.
Bi ggar and Spyak ordered a lock-in anplifier to upgrade the
anplifier currently being used.

Spyak and C. Lansard conpared Hal on and Al goflon refl ectance
standards for our blacklab calibration work and found Al goflon to
be a good replacenent for Halon since it is slightly nore

| anbertian, has no specul ar conponent, and its reflectance is
spectrally flat over the 450- 1040- nm wavel engt h regi on.

Hem spherical reflectance nmeasurenents still mnust be nmade and

t hese neasurenments will nost |ikely be done by NIST and RSG Spyak
is currently trying to get information from N ST so we can remnake
our holders to accommodate NIST's facility. Spyak ordered a
calibrated weight set for calibrating the scale used in creating

t he Hal on/ Al gof |l on refl ectance standards. Lansard investigated the
repeatability of our neasurenents in the bl acklab. Spyak ordered a
shutter to automate our bl ackl ab dark measurenents, a chopper for
use with the lock-in anplifier, and purchased additi onal
accessories for Al goflon panel making. Biggar ordered a filter
wheel notor/translator for the facility, V. Sinclair began | ooking
for an optical breadboard with 1-inch hole grid to nount on the

bl ackl ab table to sinplify nounting to the table, and E. Nel son
and Sinclair began designing new baffle plates for the blackl ab
wal | .

Thome and R Parada travelled to Lake Tahoe, July 6-9 to | ook for
possi bl e | ocations for SeaWFS field work. Biggar nmet with the
Opti cal Sciences Center nechani cal engineering personnel so they
could begin the aircraft nmount for the Lake Tahoe experi nment.
Thone conpl eted the ASTER test site survey and returned it to A
Morrison of JPL and al so conpleted revising the data dictionary



for the atnospheric correction of ASTER and sent it to B. Eng of
JPL. Thome sent an enmail message to F. Palluconi of JPL regarding
the DEM requirenents for the atnospheric correction of ASTER in
the solar reflective range. Thone al so began naking plans for a
trip to Wiite Sands to performa calibration of Landsat-5 and a
possi bl e cross-calibration attenpt with SPOT-3. The G nel sol ar
radi oneter arrived from GSFC and Thome and C. Deschapel | es began
| earning its operation. Thone continued work on the atnospheric
correction of ASTER and began eval uating i magery data for use as
test data to be sent with the prototype |ook-up table to JPL. He
sel ected a Landsat scene from Mari copa Agricultural Center as the
test data set which will acconpany the prototype | ook-up table.
Wrk on the prototype | ook-up table included specifying the
parameters which will be used to generate it and prelimnary work
on the format of the table.

M Brownl ee ordered the interference filters for the BRDF neter
and antici pates delivery by Cctober 14. She specified the carrying
cases for the BRDF neter equipnment and is in the process of

obtai ning the cases. She is testing the gasket seal of the |iquid
chiller to see if it is possible to transport the chiller with
liquid. Brownlee is designing a new nount for the canera to
include a tip-tilt table and rotation stage. The tip-tilt table
will be used to level the systemand the rotation stage will offer
azi nuthal rotation

K. Scott and Spyak prepared for the group’'s August trip to Wite
Sands for SPOT-3 calibration. Biggar, C Gotbeck, E. Nelson,
Scott, Sinclair, Slater, and Spyak travelled to Wite Sands August
16-19 to test data retrieval nmethods in addition to performng
SPOT- 3 calibration work. The group was al so acconpani ed by T.
Mtchell fromthe USDA and several French visitors representing
CNES. Because of range cl osures and weat her, no useful data were
coll ected, but the group was able to test the new video canera and
yoke design. E. Nel son investigated SMPTE code generators,
character generators, and frane grabbers for the video system

Nel son began breadboardi ng the sanple and hol d, Biggar ordered a
Sun frame grabber, and Nel son conpl eted designs for the new MR
yoke whi ch should be ready for the Cctober WBMR trip. Biggar net
with the trailer vendor representative to ensure we get what we
need fromWIl|ls Cargo. Nelson received the information necessary
to get the hitch for the trailer on the truck installed. Biggar

al so found a problemw th the Fluke Helios scanner board and
ordered a repl acenent.

Three new students joined the, PhD candi dates Christine Qustafson
and John Lamarr, and Master's candidate Curt Laumann. Al three
spent considerable tine famliarizing thensel ves with the conputer
systemand the group's calibration facilities. Qustafson and
Lamarr constructed apertures for the 40-inch SIS and assi st ed
Biggar in his transfer radi oneter measurenents of the sphere.
Lamarr instructed Qustafson on the operation of the Qptronic
nonochr omat or and Lansard showed Qustafson and Lamar how to press
refl ectance sanples. Laumann famliarized hinself with the



operations of the recently conpleted aureol e canmera and will
devel op i nprovenents to nake it nore user friendly. Thonme was

i nfornmed that he had been pronoted to Assistant Professor and that
he woul d teach a course entitle "Fundanental s of Re note Sensing."

Anti ci pated Actions:

Biggar and Slater will attend the MODI S Sci ence team neeti ng
Cctober 12- 14 and the MODI'S Calibration Wrking Goup neeti ng
Cctober 11. Slater will submt an expanded version of the Rone
SPI E paper to the Journal of Atnospheric and Cceani ¢ Technol ogy
and begin work on a position paper describing the role of
vicarious calibration for present and future ECS optical sensors.
Slater and Thome will attend the Joint ASTER Sci ence Team Meeti ng
i n Kagoshi ma, Japan, Novenber 14-17. Slater will also attend the
ASTER Cal Pl an Review the week prior to the Joint Science Team
Meet i ng.

Biggar will conplete processing of data collected during the

SI RREX 3 experinment and will begin work on the design of the
transfer radionmeter for the NR and SWR Spyak intends to

conti nue devel oping the calibration |aboratory, inproving the
field-work capabilities, and evaluating SWR and TIR radi onet er
designs. Thone will develop a first attenpt at the prototype | ook-
up table for the ASTER at nospheric correction and deliver it to
JPL. Brownl ee plans to neasure the spectral response of the
filters and have the filters nounted in the fisheye | ens and
determne a flat-fielding calibration nethodol ogy using our 40-
inch SIS. A so, as nentioned above, the group is planning a trip
to Wiite Sands October 8-9 to collect data for a Landsat-5
calibration and al so for a possible cross-calibration between
Landsat and SPOT.



