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1. lNTROI)UC’1’ION

Rcmmcly scased data are affccmd by sys[cm (sensor and platform), and scene related
effects. 1 ~or quantitative investigations the spectral, radiomcwic  and geometric characteris-
tics of the system  and scene have m bc lmown.

“1’hc  relevant effects and their possible influence 011 an image have to be specifi-
cal 1 y dctcrmincd for every remote sensing system and adequate dcscriptiou  paramclcrs  need
to be updated and reported on a regular basis (Tcillct, 1992) as it is carried out e.g. for the
AVIRIS sys[cm (Vane C( al., 1988, Chrieu C( al., 1990, CIu’icn C[ al,, 1991, and Chricn,
1992). 1( is evident, that the strength of the influcncc  of similar effects is very dcpcadcnt  on
the acccssibili[y  of auxiliary information about such scasor  sys[cms.  Dcgrada[ion in a spa-
ccborac  system can normally be just rcporlcd and can I1O1 be corrected.  In contrasl, an air-
borac sensor can bc evaluated, maintained and improved pcnodically.  Such maintcuaacc
efforts arc particularly important bccausc  airborne syslcms  arc exposed to cxtrcmc aad
chaagiog  cavironmcnts.  These include tens of takeoffs and landings each year as WCII as
cxtrcmc changes in tcmpcraturc and humidity on the tarmac and in flight.

For the AVIRIS  system there arc environmcn[al  stresses such as changes in tcmpcr-
a(urc, air pressure, humidily,  vibration of the platform or scene related rca~ons  Iikc am~os-
phcric  conditions, and Topography. The information eontaitd iu the auxiliary files included
with the AVIRIS data can be used to assess these effects and compensate for thcm. in addi-
tioa, the spcctrd, radiometric  and geometric calibration dala coatained in the auxiliary tile
is required for quantitative analysis of the data.

‘lhc paper describes tools [o accxxs the auxiliary information that chamctcri~es  the
AVIRIS  systcm.  These tools allow the examination of parameters tha{ may impact the qual-
ity of the nv.xsured AVIRIS image. An example of the usc of this auxiliary data was canicd
oat with regard to a parametric gcocoding  approach as rcporlcd by Meyer (1993). 1 hnpha-
si~,c is placed on the reported auxiliary information that dcscribcs the geometric character of
the AVIRIS data in 1991, RCSUIIS arc presented using data from the AVIRIS fligh[ #910705,
run 6 and 7 of the NASA MAC Ihrropc’91  campaign in a test site in Ccntml  Swilzcrlaad.

2. 1’1111  IPSRS TOO1.S

The tools arc part of the quality assessment module of the information Processing
Systcm for Remote Scnsiag  Data (11’SRS) as initially reported by Meyer (1992) and Meyer
and lIIcn (1992). The ll>S1<S approach proposes two par[s, information cxtrac[ion  and iafor-
ma[ion management, to complete proczssiag  of remotely scuscd  dala. ‘1’he first par~ consis(s
of the modules data quality assessment and prcprocx!ssing  and the Iattcr of the modules clas-
sification and presentation.

‘Jhb]c 1 shows the current available look. ‘1’hcsc arc implemented with II )1, (lntcr-

activc  1 lata l.anguagc,  a proprietary Ianguagc of Research S ystcm lnc.(1 993)). All programs
mn in forcgrouud and have an user-friendly intcr~acc.’l’hcrc is the possibility to select the
tools  oat of an overview using pop-up menus (tool s.pro)  or let (hc tfisks  run as a siaglc  func-
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tion. All results arc prcscnmd with plots (b/w and some of thcm in color) which can be
printed to a postscript la$er, To perform the quality amessmcnt  of the current data in regard
[o the above Jncntioncd  application, there was not all available information required. Addi-
tional  paramc[crs  can bc derived from the auxilimy data SC( such as prc calibration, post cal-
ibration  (1992, 1993), dark currcn(,  offsc[,  noise equivalcn[ radiation (1990, 1991), noise
spike rcplacc list, spike threshold (1992, 1993),  dropped line list,  and geometric calibration
1992, 1993).

3. . R1;SUI.lS lKIR 1111;  CURRIIN1 l)AIA SET

Some plots OUL of the examination of the data set arc prCSCIltCd in Figure 1-4.
l’igurc 1: Spectral response function full  width at half maximum (l~WllM)  of the

corresponding Gaussian function. These response functions arc required to compare other
spcctrd  dala wi(h AVIRIS mcas.urcmcnts.

1 ~igurc 2: Altitude mcasurcmcn(s  of the 1991 navigation data, based on barometric
n~casurcmcnts,  compared with the values of the ADOLJR systcm for run 6. ‘lhc Al 10UR is
a high precision dual anlcnna dual frequency ground ba$cd conical radar tracking systcm
opcramd by the Swiss Army (Meyer, 1993). The systematic error for the ADOLJR  systcm
for elevation and a~.imuth is f 0.2n]rad  and for distance t7m.These rcquircmcn[s  could bc
contirmcd  for the current data SC( (Meyer, 1993). Accepting the ADOUR mcasurcmcnts  m
be a good rcprcscntation  of the reality, the plo( proves, that the deviation of the altitude for
the navigation data is within the cxpectcd range, which is for an unaided 1.TN90-116 Incr-
[ial Navigation S ystcm (INS) 0.9 nmi/h  (1’crrin,  1993).

1 ~igurc  3 and ljigurc  4: Comparison of navigation roll and the insuwncn[  roll for
run 6 and run 7: When the pilot begins recording AVIRIS data the sensor gyros arc initial-
i~.cd  as Ilori?.ontal. Occasionally, duc (o acronautica]  reasons, the 1X-2 aircraf[ is I1OI fully
lcvcllcd a[ this time. This offset affCCLS  lhc quality of roll correction for the entire flight
line. 1 ‘igurc 3 shows, that the aircraf[  was almost  lcvcllcd  and that during the whole flight
the possible range of *I .SO was never cxcecdcd. l;or run 7, a Iargc offset was present al the
initialization time and WUsed a saturation of the roll gyro aflcr line numbcr,451  (l:igurc 4).
1 hr this flight, the sa(ura{ion of the roll gyro rcndcrcd investigation of the aircraft roll at
high precision impossible. Forwmatcly,  salutation of the roll gyro occurs only rarely.

4. OIJT1.00K

Beginning in the 1992 flight season, the IU1-2 INS is using a C;I’S based sys(cm.
‘lcs[  rcsul(s  of a similar configuration show cxccllcnt results with an accuracy of
7.05321.34111 (1’crrin, 1993). These changes will make it possible [o dctlnc the flight line
and reconstruct the observation gwmctry of AVIRIS  as a basic rcquircmcnt  for a parmncl-
ric gcocoding  approach,
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lhble  1: Available 1S1’1<S tools  for quali(y  asscssmcu(  for AVIRIS  data,
—

Data characteristics lSPRS (001  n a m e IIcscrinlion  & remark

Spcchal

.

(lmral  band posi(ion

Spectral response function
FW1lM

Rmliometric

Radiomctric  calibration

Vignetting

On-board calibration

Gcornetric

Vclocit  y

1.ocatiou (INS)

Al[itudc  (INS)

lnstrumcn(’s  roll
compensation

instrument’s pitch

instrument’s mirror
rota(ion

Quality assessment of
the auxiliary data

Roll

l’itch

CcnlBandPos.pro

Bandwilh.pro

RadCor.pro

C1’VigncUing.pro

Onboardcat.pro

NavRcadl  pro

NavRcad2.pro

NavRcad3.pro

JlngRcad2.pro

I;ngRcad3.pro

llngRcad4.pro

Eland ccntcr wavelength [rim].

ll~c full width at half maximum of the
spcclrat  r’csponsc function (assumed to be
Gaussian) [urn].

Mul(iplicrs  determined in the laboratory for
converting DN values to units of radiance.

I/actors  to correct for diffcrcnccs  in instru-
ments cross-track sensitivity.

Numbers which arc the on-hoard calibr~-
tion higtl  in(cnsity  position response in DN,

N-S, 11-W velocity, (rue air speed, vertical
velocity, and ground speed rcporlcd  by the
aircraf(  inerlial  navigation system (INS)
[111/s].

1.ongitude,  latiiudc,  a}titudc  of the aircraft,
reported by the aircraft INS systcm
[degree].

Navigation” roll, pitch, and tnrc heading,
reported by the aircraf[ INS [dcgrccs].

Instrument roll with 11 symmetrically dis-
tributed  readings pcr scanliuc  rcporlcd  by
the AVIKIS instrument’s rate gyro; value
need to bc Within  range of ~ 1.5°.

Instrument pi(cb value with 11 symnlcUi-
catly  distribuwl  readings per scanline
reported by the AVII-?IS  instrument’s rate
gyro [degree].

I.incarity count for the mirror rotation with
11 symmctrical]y  distribute readings pcr
scan line.

Comparison bctwccu the Navigation roll
NavAna14A. pro wilh a sclcc(cd reading of the instrument

roll,

Comparison bctwccn  the navigation pi{cb
NavAna1411 pro with a sclcctcd  reading of the instrument

roll.

{comparison bclwccn the navigation al(i-
tudc and the corrcslxmding  information of

Allitudc NavAna13A.pro the high precision dual antenna dual fre-
quency  ground based conical radar tracking
systcm ADO11[{ (Meyer, 1993).

Comparison bclwccn the navigation
Ground speed NavAna1313 pro ground speed and the corresponding infor-

mation of the Al X)UR.

l’ruc heading, yaw, central Calculation of (IIC yaw and central n~a~s

mass dircc(ion NavAna15A.pro dircc(ion using the N-S, I;-W velocity. ml
the true bcadinx of the navi~ali(m dal:i


