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FOREWORD 

This special issue of Plzotogramntetric Engi- early 1983 resulted in reduced activity in LIDQA 
neering and Renzote Sensing is devoted to papers analyses until the launch of Landsat-5 on March 1, 
examining the quality and utility of data accluirecl 1984. It  is the results of this final phase of the 
by sensors on the Landsat-4 and -5 satellites, pri- LIDQA program that are primarily reported in this 
marily the Thematic Mapper (TM). The TM is an special issue. 
Earth-imaging sensor first flown on Landsat-4, Nearly all of the papers in this issue were pre- 
which was launched 16 July 1982. It has incorpo- sented at the LIDQA Final Sy~nposiu~n in Sep- 
rated advancements in spectral, radiometric and tember 1985 cosponsored by the American Society 
geometric capabilities relative to the Mr~ltispectral of Photogrammetry and Remote Sensing (ASPRS) 
Scanner (MSS) flown on previous Landsats and and held as part of the Fall ACSM/ASPRS Conven- 
Landsats 4 & 5 (Engel and Weinstein, 1983). The tion in Indianapolis, IN. The majority of these pa- 
high level of complexity of the sensing system, as pers concentrate on the radiometry and geometry 
well as the ground processing system required to of Landsat-5 data and comparisons to Landsat-4 
meet the stringent perhrlnance requirements, pre- data. The performance of the new operational The- 
cipitated the Landsat Image Data Quality Assess- matic Mapper Image Processing System (TIPS) 
ment (LIDQA) Program for verification and char- (Beyer, 1985), which replaced the interim Scrounge 
acterization of perfor~nance. Some 40 investigation system (Fischel, 1984) in mid-1983 is at least par- 
teams of scientists and engineers from universities, tially verified. The TIPS system allows for incor- 
government and private industry have participated poration of ground control points in the processing 
in this 3-year effort. The radio~netric and geometric for precision geometric rectification of TM images, 
performances of the Landsat-4 and -5 sensors have not possible with the Scrounge system. Other pa- 
been analyzed and documented 1)y this group. In pers exa~nine the infor~nation content of TM data 
addition, related work in information extraction and evaluate methodologies for extracting this in- 
techniques and applications of TM and MSS data, formation for land cover analysis. 
though not strictly data quality analyses, Rave heen Kesults of Landsat-5 sensors have continued to 
performed under the LIDQA program. show the excellent radiometric and geometric 

Early results fro111 this program are concentrated quality of the TM. Because of the overall high ra- 
in the proceedings of the February 1983 Landsat-4 diometric quality of the TM data, many of the ra- 
Science Characterization Early Results Syinposiun~ diometric studies reported here (Kieffer ct (I / . ,  Metz- 
(Barkel-, 1985), other LIUQA workshop docr~ments 1er and Malila, Desachy et a/., Murphy et a[. ,  Fusco 
(Barker, 1984) and a special Landsat-4 issue of IEEE et (I / . ,  Singh, Poros, Malaret et (I[., and Wrigley et 
Transactions on Geoscience and Remote Sensing al.) have concentrated on several systematic low- 
(Salomonson, 1984). A paucity of Thf clata clue to level radiometric. effects of 1112 to -C three digital 
some premature hardware failures on Landsat-4 in numbers that are present in Landsat-5 TSI data, as 
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they were in Landsat-4 TM data. The paper by 
Duggin et al. attempts to quantlfy the overall level 
of noise in an image, including sensor, atmosphere 
and viewing geometry effects. The absolute radio- 
metric accuracy of TM data was specified to be 
within 10 percent, but has yet to be verified; com- 
parative studies between the Landsat-4 and -5 TM 
sensors have shown some anomalies at the 5-15 per- 
cent level (e.g., Metzler and Malila, Murphy et al.) 
and the calibration of the thermal band data from 
Lansat-5 does not agree with results from aircraft 
underflights and ground measurements by about 30 
percent in gain (Schott and Volchok). Studies of the 
absolute radiometry of the TM are ongoing and a 
proposal is made (Kieffer and Wildey) for resolving 
some of the absolute radiometry questions using the 
moon as a source. One paper (Tilton et al.) ad- 
dresses a low-level MSS radiometry problem, co- 
herent noise, first observed on Landsat-4, and dem- 
onstrates that it has been significantly reduced on 
the Landsat-5 MSS. 

The internal geometry of Landsat-5 TM data con- 
tinues to be excellent as observed with Landsat-4 
TM, though there are some indications as to sub- 
pixel between-focal-plane registration errors on 
Landsat-5 TM data as were observed on early 
Landsat-4 data (Wrigley et al.). Spatial resolution 
measures (Schowengerdt et al., Malaret et al.) are 
consistent with expected sensor performance and a 
moderate degradation due to sampling, atmosphere 
and ground processing. Image rectification studies 
have shown TIPS-era systematic geo~netric perfor- 
mance to be as good as, if not better, than in the 
Scrounge-era and have pointed to some preference 
for the UTM projection in terms of the accuracy of 
the projection in the absence of ground control 
(Welch et al., Bryant et al.). 

The greater information content of TM data rel- 
ative to MSS data (Malila), particularly that portion 
related to spatial resolution has been difficult to ex- 
ploit using "standard" digital classification metho- 
dologies. Modified techniques, including pre-clas- 
sification filtering and alterntive discriminant func- 
tions (Cushnie and Atkinson, Toll, Latty et al.) show 
promise and visual photointerpretation is still ap- 
plicable (Benson and Degloria). 

The high quality of the TM data provides the basis 
for anticipating a successful set of scientific analyses 
with investigators selected from those responding to 
the Thematic Mapper Research in the Earth Sci- 
ences Announcement of Opportunity (OSSA-3-84). 
These investigators will begin their work near the 
end of the summer of 1985. The excellent effort of 
characterizing the performance of the Landsat-4 and 
-5 sensors and resultant data quality by the LIDQA 
Investigators will facilitate the effective use of TM 
data by this group and other investigators. In ad- 
dition, it forms a foundation for the continued de- 

velopment of spaceborn land observing systems that 
will enhance studies of the processes occurring on 
the Earth and the more effective utilization of its 
resources. 

Brian L. Markham 
Jolzn L. Barker 
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