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ABSTRACT

The main aim of the study was to develop a technique for
cbtaining large-scale, synoptic views of ecological variables
such as plankton blooms which could be used as a convenient
operational tool for modelling the Baltic ecosystem.

Using all data from both the Stockholm archipelago and the off-
shore test site in the Northern Baltic proper and from LANDSAT-2
tapes and ground truth measurements, a strong correlation was
found between the product of bands 5 and 6 (5x6) and chlorophyll a.

The bluegreen bloom of Nodularia spumigena, typical for Baltic
conditions was traced on two overpasses both by LANDSAT-2 and
by use of helicopter tracks.

Indications of current gyres, upwelling sites and discharge
plumes were obtained from the “topography” of the blooms. Using
the Swedish automatic instrument IRIS {Image Reading Instrument
System), Computer Compatible Tape (CCT) and programmes developed
at the Swedish National Defence Research Institute, gquantitative
estimations of chlorophyll a and Secchi disc readings were made
and transferred to multicoloured maps using an ink-jet plotter.

The combinations of technigues used should constitute a cheap;
time-saving method of rough, large~scale guantifications of
Baltic events. A continued processing of collected data will
result in a rude guantification of a total bluegreen bloom

in the BRaltic, its biomass and contents of carbon, nitrogen and
phosphorus.



1. INTRODUCTION

The overall cbjectives of the LANDSAT 2 investigation
No 28 470 "Dynamics and energy flow through;the Baltic
gcosystem” was to study the production, transport and
sedimentation of organic matter.in coastal and offshore
areas of the Baltic Sea.

The most specific objective was to de%elop a technigque using
the synoptic information extracted from LANDSAT 2 registra-
tions to obtain basic information on ecclogical parameters
such as intensity and large scale distribution patterns of
phytoplankton blooms, particulate matter and effiuents from
urban and industrial areas.

Such a technique, if successful, would add a new dimension to
information on the ecology of the Baltic Sea and constitute
an important tool for the management of this semi-enclosed

sea.

This report will primarily describe an empirical approach of
how to extract chlorophyll and water quality information f£rom
two successful registyrations in 1975 and how to process distri-
bution maps of these parameters in the northern Baltic.

2. TECHNIQUES

2.1 Test sites and registrations.
The investigation was carried out as a joint study where several
Swedish and other Baltic institutes participated.

The geographical location of the sea truth stations are plotted
in Fig. la with reference to the respective institute. A coﬁ—
plete list of participants are presented in Appendix A together
with sea truth measurements. Fig. 1 b shows the geographical
location of LANDSAT 2 registrations recived during the investiga-
tion period of the Baltic sea.

Table 1 sums registrations, both those of value and those not
useful due to cloudiness, artifacts and lack of truth data,

financial or personnel shortage.
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TABLE 1 Registration statistics over useful and not use-

ful scenes due to different causes.

Characteristics Number Percent

Cloudiness and/or condensation 21 35
streaks from aircrafts

Artifacts in the registrations 7 12
Registrations over land .7 12
Missing sea truth due to 6 1o
geographic location

other difficulties 7 12
Successful registrations used 12 ‘20
Total number df registrations 60

obtained

2.2 Sea truth measurements and analysis,

The sea truth measurements presented in Figure 1bwere taken

at 10 fixed stations and during cruises in the Stockholm archi-
pelago and off shore south of Landsort (see Fig. 2}.

bDuring the off shore cruises in the Landsort area chloro~
phyll a was continuously measurea at 1 m depth . by pumping water
into the ship laboratory using the in vivo fluorescence technigue
described by sStrickland and Parsons (1972). Figure 3 shows a
compressed recorder output from the trangect August 6. The chloro-
phyll a values have been calculated from the expression found in
Figure 4.

L4

During the continuvous sampling, water was pumped around the
Turner IIT instrument and collected in a 100 1 jar correspond-~
ing to 2 naut. miles and subsampled for chlorophyll a, nutrients,
salinity and phytoplankton counts. For analysis procedure see
Strickland and Parsons 1972. Secchi disc measurememts were made
using a 30 cm disc and water telescope.

This report is concentrated around two registrations, July 20
and August 6 (Figs. 2aand 2b) where sea truth measurements were
performed synchronous to the satellite in the off shore area,
while the measurements in the Stockholm archipelago were taken
3-5 days earlier in July and 2 -6 days earlier in August. In-
vestigations have shown that during this time of the year, the
water in the different basins have almost the same character
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Figure 3. Compreased recorder output along
the transect dugust 6,1975 ( fig. 2b) showiug
the in vivo messurement of chlorophyll a.
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measurenenis August &, 1975,

for weeks due to low inflow from lake Maelar and calm weather
(Rarlgren and Lijungstrdm 1975) which persuaded us to use these
values in oxrder to expand the range of the sea truth measure-
ments.

2.3 Satellite data interpretation and processing.

As a first step in handling the LANDSAT 2 registrations the

70 mm negative products were checked to find out if the scene
was useful or not. This judgement was built on degree of cloudi-~
ness and guality of the negatives and the presence of synchronous

sea truth measurements.

Selected scenes containing relevant information, e.g. zlgal
blooms, were further interpreted gualitativly using a light
table and a stereoscope.

Direct measurements on the 70 mm products were.carried out on

an automatic instrument, IRIS (Image Reading Instrument System,
ref. Appendix B) where density differences in the algal accumula-
tions were recognized.

This technique has not yet been fully tested but the results
obtained are promising for a rapid areal guantification of
specific characters of the surface water, and will be.tested



i

oroph
com

__11‘_.3 + 00319 band 5x6 - 4.54 band 6 —.007 Yvend 4x6,

¥ ehia

J.'zﬂ 34

Pigare 5.

1 %5 - 20 25 N

Chiorophyll o ugl™
measured

Gral showing- computed vs. measured chlcrovhyll a

usisg
eollact

LANS3AT

1973{10,

tepwise linear xegrzasion. Sea tmib was

ed off .shoxe md in Stockholm archipelago.

-2 digital smabers in registration August 5,
21960517200 were wsel,

gecchi

Sacchi (m) 104
{computed)

= - 18,86-1055,T5xband /54133, 4% band A/4 4 132,8 x banid/s.

10
Secchi Depth(m}
{measured)

Figure 6, Craf showing ihe relation compute ' wvs. neasured furbidity

(secchi disk) using strovise lineax regresaion, Jea irath
was eollected off shore and in 3fockholm archinelagao.
TANDIAT-2 digital rumber in regi.tration Jugusi 6, 1973
(12, 2196-0917200) were used,



farther. -

Duantitative estimations of chlorophyll a and Secchi dise
measurements have been made using the Ccmputérrcompatible
Tapes {(COT} processed on an IBM 360/75 at the Stockholm
Computer Center, using programs developed at the Image Process~
ing Bection of the Swedish Netional Pefence Researxch Inatiitunte
{hppendix C}.

The Ffollowing procedures were used in correlating the satellite

data to sea truth measurements:

| The ses truth stations were located on sea charts, off shore
by the Decca Navigation System.

Subscene extraction f£rom the LANDSAT registration owver the
areas of gea truth Measuremsnts. '

Symbol coded liner printer sheets covering the subscene

areas of regiétraticn were used in locaticon of the sampling
stations. Window extractions, usually 24 pixels in the archi-
pelago and 240 pixels off shore, were submitted to statisti-
cal treatment.

Mean values of the digital numbers in Band 4, 5 and 6 for
each sampling station were calculated, using the program
libravry.

2.4. Statistical handling of zez truth and LANDSAT data.

Stepwise regression analysis were used to find cut which band or
algebraic éombination of bande showed the strongest relation to
sea truth measurements as dependent variables and digital numbers
of band 4, 5 and 6 as independent variables. The calculations were
carried out on ap IBM 360/75 using a Biomedical compubter program
{BMDO2R) .

Expraessions o be vged in generation of chlorophyll a and tur-
»idity distxibution maps by a PLP 11/4C with an inkjet plotter
display were also pbtained {(for exampel see Figs. § and 6} ..

3. RESULIS

3.1 Butrophication monitoring

LANDSAT 2 registration from August 6, 1375 (ID.2156~0217200)
over the north-western part of the Baltic, have been used in
an attempt to gemerate maps f£or chlorophyll a and turbidity
{Secchi disc veadings) £rom the inner part of the Stockholi
archipelago towazds the open Baltic, Stepwise regressidn ana-



lysis was used to’ find out which band ox algeb&aic combina~
tion of bands showed thé strongest relation ko sea truth
measuxements. The digital numbers of band 4, 5 and 6 were
used as independent vaéiables and the field measurements
constituted depeﬁdent variables. By using this technigue in
three steps an equation was established. There was however a
very small increase in significances compared with using just
one gtep, FPigure 7 is a representative example.

STER HUMBER 1
VARIABLE ENTERED hané Sx6.

PULTIPLE & G.12360
£ Je ERKOR IF EBST, 3¥.519%2

ARALYSIS OF VAPTANGE .
e SUKR OF FQUARES MEAN SOUAKE £ OAATYS
REGREXSICN b 1545 32.000 1543) 2. 000 98230
RESIRUAL 14 2EB65. 570 L5462, 82%

YLD KUMBRR 2
VARYABLE ENTERED band 6.

ERTIFLE R De 2000
$TD. ERRCR 3F EST, A2p 0183
AMALYSIS OF VARIENGCE
BE Sud OF SOUARES Ki-f STIARE F 2AY1
GEGRESSION & 102546, 187 G173 002 Theddd
RESIDUAL is 13828, 391 1063, 5532

e me b e redae e ———— ———————

T e el g man -

STEP MUMBER 3
VARIABLE ERTERED | bewd 6z4.

FULTIPLE R 9,9130
. 5TDe ERROA DF £CY. Zoe 9044

ALALYETE OF VARIANCE :
oF 5BM DF SoUARES KEAN SQUARE F 5471

. RfGﬁiSSiQN 3 1G6230.375 55430, 789 65,380 -
RESIDUAL 2 10067.230 83Be %6

Flgere 7, YHeprewsntative edomple showing suwil intweses in sirength of
relationzhip using & 3 step lineer regresaion smelvsis,

Table 2 shows thefighest correlation coefficient (r) and the bands
used in the statistics. As can be seen no clear differences.
appear in the selected bands or band combinations probably be-~
czuse of the strong correlation between Becchi disc values and
chlorophyll a which indlcates that the phytoplankion popula-

tion to a great extent affected the turbidity both in the
archipelago and off shore during these investigations.
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TABLE 2 Correlation coefficient (r } and band combination which
yielded the highest correlation by stepwise regression
caleculations.

Chlérophyll a Secchi disc
x Band r, Band
July
Ar¢hipelago 87 445 .89 5
Off shore .20 546 , - -~
Arch. + 0ff shere .95 455 .81 445
August
Arxchipelago L 72 4 .87 4+6
Qff shore .87 B+6 .56 4x5
Breh. + off shore .87 5x6 .80 5/6
July 4+ August
Archipelago .65 B+5 76 546
Off shore .96 5xb 46 4/6

Arch. + off shore .B8 Ex6 .87 6

The regression analysis for all values, digital numbers and
sea itruth measurements collected during July 20 (ID.2179-08232)
and August 6, show that chlorophyll a is best correlated to
band combination 5%6 and turbidity to pand 6.

The strong sigpnificant correlation between the two sets of dats
could probably be enhanced by several parameters in the watex

e.g. yellow substances and other disscolved psubstances (not
measured here).

Our attempt in generating distribution maps met with Ai£fi-
culties due to differences in the detectors signals or in the
calibration. Work has been done zt the Institute foxr Image
Processing to overcome the striping by smoching technigues
huilt on the floating mean approach where the output of each
pixel was -waighed by the surrounding digital numbexs., Filgures
8. and 2 show the uncorrecied and coxrected products from the
algsl aggregation in Plg. 2h. '

Ancther approach was tested in Plgure 10 where the comblnatlon;
of bands 5x6 found in Tahle 2 {(August &, archipelago-+ off shore),
were used together with reduction of the scale by taking the
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NORTHERN BALTIC (SEE FIGURE 2B), GENERATED AT
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FIGURE 10.
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LANDSAT-2 COMPUTER PRODUET, SHOWING THE CHLOROPHYLL a DISTRIBUTIUN FROM THE INNER PART OF
STOCKHOLM ARCHIPELAGO TOWARDS OFF-3SHORE AREAS. THE DIGITAL INFORMATION FROM THE SATELLITE
HAVE BEEN PROCESSED OM A IBM 75/350 AND CONVERTED TO PDP 11/40 FORMAT FOR GENERATION BY
INK-JET PLDTTER. THE WHITE AREAS ARE CLOUDS, GREEN ARE MAIN LAND AND ISLANDS, AND RED-PINK-
MAGENTA-BLUE-LIGHT BLUE REPRESENT DIFFERENT CHLOROPHYLL a LEVELS.

(RED> 30 pg/l, PINK 29-10 pg/l, MABENTA 19-10 ug/l, BLUE 9-4 Mg/1 and LIGHT BLUEZ 4 up/l)

i
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the mean value of 3 line.pixels and 4 column pixels as the
output. The different colours generated on PDP 11/40 con-
nected to an inkjet plotter, represent diffefent relative
Qensity classes of chlorophyll a concentrations.

Iin Fig. 10 green represents land or skerries, white is clouds
and red-pink-magenta-blue-lightblue show decreasing values of
chilorephyll a.

When a more satisfactory method of over coming the striping by
separate calibrations of the sensors is available LAKDSAT data
could probably easy be used in productivity monitoring .along
the coast.

3.2 Urban and industrial effluents.

Because of above mentioned difficulties only 70 mm products
have peen interpreted concerning the sffluent studies. By
this crude technigue two main systems can'be seen.

I. Efflvents having an archipelago as a recipient characterized
ag follows (Stockholms archipelago, Fig. 2):

No plume or small emmisions can be detected in the LANDSAT
imagery and there are relatively high chlorophyll a contents
in the water within the area.

The recipient functions as a sink for nutrients and organic
matter by sedimentation.

IT, Effluents having nc archipelago: (e.g. Wisla-Poland, Venta-
USSR) . Plumes can be detected outside the river modth
{(Figs. 15 énd 16} . Nutrients and organic matter are distri-
buted out into the Baltic. As no truth measurements have
been reported from these areas no further interpretations
have been done, but as a subjective impression areas having
no archipelage could possibly act as nuclec for algal blooms.

3.3 Algal bloomns.

The phenomenon called algal blooms is here understood as accumu-
lation of planktonic algae in the surface water. During the
summer season the Baltic phytoplankton population shifts from

a dominance by diatome&s and dinoflagellates to bluegreen
species (Nodularia spumigena, Aphanizomencn flosaguae) and

monads. See Fig. 11,
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Figure 11. A mosaic of the Baltic Sea, where fsatures in the surface
water below the clouds are aggregations of blues-green algea. Registrations
from August 4-8, 1975 were used in this composite. -
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The aggregation of algae in the surface water is most
pronounced for Nodularia spumigerna. It occurs when the

algae lose control of their gas vacouls and begin to

float. Fhis is a rapid process, within 24 hours for certain
species (Reynolds 1971), but Pigure 12 is more relevant for
Balt+ic conditions.

Depth (m)

Figure 12Vertical distribution diagratns of Anabasma cireinalis in Crose Mere, Shropshire, -
- during 1968, Re-drawn from Reynolds (1971, fig. 7).

This pertubation of the bucancy-regulating mechanism is
cansed by several environmental factors such as nutrient
deficiency, and turbulance decrease.

In the Baltic the blooms are often observed after a period
of calm weather, temperatures above 17°C in the surface
water and high insolation. The aggregation often occurs at
the borde;s between Langﬁuir cells and in the area between
off shore and coastal waters.

Figure 13 shows a picture sequence buily on LANDSAT 2 regi-
strationg and helicopter observations reference during the
blue—green bloom in 1975 indicating the irregular appearance
of the bloom in the ncrthern Baltic.

This means that total biomass estimations from satellite data
must be carefully interpreted, although the gualitative in-
formation obtainad has given Baltic ecolegists another scale
to consider in sampling design and measurements from research
vessels.
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Lefts Regictzation July 20,1975°
documenting the 'first phase of
the ‘blue-green algal aggwegation
ip the snrfa.gze watex.

Right: Blue-green migas evenly
Afstridbuted in the surface wakex
{0-2m} starbing sbout 4-5 naui.
niles from the mainland,

. Left: Ho algae wera detected -in

the NW~SE voute but occuved in
the W-E fligth path.

Rights: Beavy aggregztion in the
northern part with changing
densities and directions. The
other route show moderate )
dengity in the surface water,

" Lefts Bloe—green algaé present. in

the surlzoe water dut %o a lesser

extent.

Right: LANDSAT-2 regiptration
Augnat 6,1975 showing the finala
gtege of the bloonm,

ORIGINAL PAGE I§ |
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Figure 13, A set of siftusitions showing the wvariations in the ‘blue-gre,eﬁ
algal bloom sppeazence in the NW Baltic dwring 1975. Dotted lines indicate

helicopter flight path,
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3.4 Current patterns

In Figure 14 the LANDSAT 2 registration (Augﬁst g, 1975
ID.2199-09351) shows the main mixing region of saltier North
Sea water (cz 30 O/QD) and Baltic water (ca 7 - 10 O/oo).

Information from the satellite indicates a possible inflow
situation of water from the North Sea through the Bresund
where the Baltic water is tagged by the blue~green algae in
the surface. In this very complex current pattern the arrow
indicates upwelling due to a coast-parallell winds (Ead m/sec.)

Figure 14 LANDSAT 2 registration (TD.21¢9~09351) August 9,
- 1975, showing a part of the main mixing area of
the North Sea and Baltic waters. The streaks in

the surface water are blue-green algae.
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Figure 15 is a recording registered on August 6, 1975
(ID.2196-09183}, over the southern part of the Baltic sea out-
side Poland. The structure in the surface water indicates
heavy.amounts of algae (see arrow) about 6 naut. miles fiom

the coast and effluents from rivers point at a SW going
#*
coastal current,

Figure 15. LANOSAT-2 registration August 6,1875 (ID.2186-08183)
oFF—shore”Paland. The configuration in the surface water is

aggregation of blue-green algas. The arrow indicates the eff
luant of the river Wisla. )
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- W ertem,

Figure 16. LANDSAT-2 registraticns from August 4, 19875
(ID,2194-09062.and 2194-09055) of the Baltic Sea off-shore
USER, showing aggregations of blue-grsen algae in the surface
water . The outflow of river Veﬁta can also be noticed.

ORIGINAL PAGE IS
OF POOR QUALITY



Al

Figure 15 {August 4, 1975 ID.2194-89062 E 21%4-09055)

again shows a scouth going coastal current alpng the USSR
coast and sharp streaks indicate the borders between the
watermasses. The accumulations of algae beneath the cirrus
clouds indicate a rather calm situation in the central pa&t
of the Baltic but the upper part indicates noxrth going
currents. Counter-clockwise gyres can be seen along the
northern coast of the island of Saarema. '

The last example of surface currents information obtained
from LANDSAT 2 data is taken from the southern cocast of Sweden
Fig. 17. In this imagery from August 6 (ID.2136-0918l) a-
nother counter-clockwise gyre is shown. Moreover there are
indications of upwelling situations along the coast of Sweden
and off the island of §land due to N-~NE winds. Sea truth
measurements performed in the area to the lower left showing

1 and

heavy streaks gave chlorophyll a values of 305 ug 1
pheopigment of 399 ug 1™%, altogether 700 ug 1fl

compared to ca 0.5-1 ug ibl in a water column 0 -6 m, which

chloxophyll a,

indicated a heavy aggregation near the surface.

Figure 17. LANDSAT 2 registration August 6, 1975 (ID.2196~
0918l). The streaks in the surface water are
blue-green algae showing a complex current pattern
on the surface '
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There are to date few estimations of the role of nitrogen
fixation of Nodularia (Brattberg 1974, Hilbel and Hilbel in
print) and still fewer calculations of the tbtal amounts of
biomass and fixed nitrogen in the blooms (Nygvist 1974,
Ostrém 1976).

The trigger of the blooms are still obscure. They occur during
the warmest part of the year and it is tempting to point to
temperature as a major factor. Phosphate as an egssential
element for the alga could also indicate upwelling areas as
nuclei for the blooms which during their surface floating
phase could then be wind-driven (Jansson 1977). The assumed
upwelling areas in Figs. 14 and 17 would then act as “"nutrient
windows" letting through bottom generated nutrients to the
euphotic surface zone,

Another source of oxganic materials are the sewage plumes Erom
rivers or urban areas, Quantification of the effluents, which
have been registrated along the coasts of USSR, Poland and DDR
have not been made because of difficulties in obtaining ground
truth data. The whole of the Stockholm archipelago is dominated
by the urban processes which ultimately show up as effects on
the environment in increased chlorophyll and turbidity.

In order to measure the sedimentation rate of the sinking,
dying algae during the declining phase of the bloom, sediment
traps had been anchored in the northern part of the iﬁvestiga—
tion area. Unfortunately none of these could be recovered,
probably trapped by trawls or fishing nets in these interna-
tional waters. Although therefore nothing can be said gbout
the sedimentation of the registered bloom, previous experience
has shown that a heavy fall-out from Nodularia exists and also
reaches the bottom (Nygvist in print). Due to the sensitivity
of the deep basins to increased loads of organic matter this
is of course of great interest where the decaying Nodularia

material is deposited. This calls for an intensive survey of
the bloomg throughout their entire phase; more extensive than

the 18 days upon which this investigation is based (Fig. 13).
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4.2 The importance of large scale, synopﬁic gquantifications.
Though water 1s a fluld medium this by no means secures a
homogeneous distribution of its suspended solids neither
living nor dead. Patchiness of plankton populations is a

well known phencmenon in the oceans. For modelling of the
pelagic systems and in order to give a true representation of
such crucial problems as zooplaﬁkton grazing on phytoplankton
the critical size of the plankton patches has to be determined
This has up till now been done almost exclusively by measure-
ments from ships, at best as continuous tracking with towed
Fluorimeters such as we in some cases employed (Fig. 3).
Relying on a small number of fixed stations only - which is
often the case due to lack of money ~ results in a high degree
of uncertainty. The bloom might be concentrated in other parts
of the sea.

. To date, no information exists on large scale patterns of the
Baltic plankton which makes a total guantification most un-
certain.

4.3. Remote sensing as an operational technique.

The increasing need for large scale, synoptic surveys in the
Baltic can only be met with through remote sensing technique.
Though only a few successful sceneries could be obtained in
the present investigation these results have already greatly
enriched the Baltic environmental sciences and induced new
sanpling schemes. The bluegreen hlooms appear as an even more
important Baltic feature which will have to be monitored in
the future. The remarkably good correlation between concentr-
ations of chloroPHyll a and LANDSAT-2 bands has presentad us
with a powerful tool with which to survey the archipelagos of
the Baltic with regard to eutrophication processes. Using

the Nodularia blooms as "tracer substances", current patterns
can be studied and critical sizes of gyres and patches evalu-
ated. The strait hetween Sweden and Denmark, the Oresund, also
also recorded in the LANDSAT- imagery reveals itself as a typi-
cal mixing area(Fig. 14).
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4.4, Problems connected with the utilization of LANDSAT data.
One of the main drawbacks has been the late delivery of the

data which in this case severely retarded fhe whole investi-
gation. It is not known where in the process of information
transfer this delay occurred but the first sceneries were o
hend in July 1975 and in January 1976 the summer registratlons
Erom August 1875 were received; Also the final date of launching
of LANDSAT-2 was for several wesks obscure which made a possible
survey of the spring bloom of that vear impossible.

Another complication has been the quality of the material. Due
to either differences in the detector signals or in calibration
the translation of the bands to digital maps was characterized
by striping. This had to be compensated for by special smooth-
ing techniques. '

A great disappointment was alsoe the lack of registration by
LANDSAT-2 on the contracted sampling occasion, July 2 1975.
It was intended to make this passage a primary test period
incorporating ground truth data at sea with simultaneous
registration of part of the area by a multi-spectral scanner
as a part of a cooperative research study by Swedish and
French space corporations. For some unknown reason the track
of LANDSAT~2 at this period was deflected westward over the
Swedish mainland and no registration of our test site was
obtained.

The last complication has been the difficulty of obtaining
expected financial support throughout the experiment which
enforted the running of this project except for the support
during data processing and sea truth sampling, with only one
part~time gcientist(B.N.) and which has iesulted in the late
presentation of the gquarterly report and much of the data
still unprocessed. A rough calculation of the total hiomass
of Nodularia blooms is yet to come for example but it is
hoped that the method of processing the raw data will be even

faster and easier.
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4.5, Becommendations.

Although not especially adapted to aquatic use LANDSAT-2 has
been of great use in assessing large scale pattterns of import
ant marine variables. Our recommendations are concerned less
with. the LANDSAT functioning system than in advice to future
utilizers. The striping of the tapes was certainly a drawback
but should be easy to correct. OQur main technical experience,
however, concerns the handling of the cobtained remote sensing
products, The digital processing of the data, using the tech-
niques, the reading instrument IRIS and programmes developed

at the Image Processing Sectién of the Swedish National Defence
Research Institute (see appendix) can be strongly recommended
as a simple and fast technique. As stated in sect. 4.4. these
instruments can produce far more sophisticated results and
although the ground truth data does not allow more far-veaching
condlusions, the results as they now stand constitute a con-
siderable contribution to Baltic science.

In our opinion no single expression can be calculated for and
ecological parameter such as chlorophyll which could be applied
anytime and anywhere in the Baltic. The relation between sat-
ellite sea truth data has to be determined with reference

to the existing phytoplankton population and other natural
variations in living components during the biological year.

5. PUBLICATIONS

The results obtained so far have been published to a very small
extent in anticipation of.the criticism of this final draft
report. ERTS-1 products, however have been used in several
publiéations, for example Nygvist 1974, Jansson 1977. In num—~
erous talks and discussion we have used material both from
LANDSAT-1 and LANDSAT-2 to exemplify the need for large scale
synoptic quantifica%ions of bioclogically active material.
Examples of such talks are:

First sub~regional Eastern-Mediterranean Modelling Workshop,
Alexandria, 1975.

Third Soviet~Swedish Symposium ofn the control of the Baltic

. 8ea Pollution, Stockholm, 1975.
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Committee Meeting of the Baltic Marine Biologists, Gdansk,
Poland, 1976.
Joint Soviet-Swedish Expert Meeting, Riga, USSR, 1976.

6. CONCLUSIONS

The specific objectives: 1. "To develop a technique for using
a synoptic view to obtain basic ecological parameters ..."

2. "To develop an operational tocl for monitoring the Baltic
Sea ..." have in our opinion been successfully reached. Remote
sensing technigue as demonstrated by LANDSAT registrations

can be strongly recommended for obtaining large scale patterns
of phytoplankton blooms, chlorophyll concentrations, discharge
plumes and surface current patterns in the Baltic area.

The present results have pointed to the phytoplankton patches
as being of much greater scale than previously thought and
have suggested new areas for both organic discharge and up-
welling. The future sampling programmes will ﬁertainly con~
centraté on these findings.
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APPENDIX A

SEA TRUTH SAMPLING

Following institute participated in the experiment.

Area 1'- 4, Uresund
Department of Marine Botany
Mr Lars Edler
University of Lund
Sweden

Area 5, Arcona basin
Institute fiir Meereskunde
br 5. Schultz
Warnemiinde
DDR

Area 6, 7, Hand Bay and E. Gotland
Fishery Board of Sweden
Mr O. Lindahl
Lysekil
‘Sweden

Area 8B, North-western Baltic
Askd Laboratory
Mr Bo Nyqvist
University of Stockholm
Sweden

Area 9, Stockhoelm Archipelago
' Stockholm Water and sewerage Works
Eng. M. Cronholm
Stockholm
Sweden

Institute of Plant Ecology
Mr G. Engstrdm

University of Uppsala
Sweden )
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Area 10, Aland Sea
Hus8 Laboratory
Mr . Lindholm
University of Abo
Finland

Phytoplankton sampling in algal aggragations along the
Swedish coast. )
Swedish Metcorological and Hydrclogical Institute
Mr B. Broman '
Norrkdping
Sweden

Swedish Coast Guard
Stockholm
Sweden

.The following pages contain sea truth data used in this TEeportT.
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54 TRUPH JPATIONS TN THE STOCKHOL

AICHTIPELIGO SAMPLED BY THE STOCKHOLM

WAPER AND SEWERAGE WORKS {FIGERS)
B

G. IHGSTR0M, INSTITUTE OF PLANT

EC0L0GY, UNIVERATY OF BPPSali(lETTPERS).
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S2A TRUTH MBASURIMOETS SAMPLED
BY
STOCEHOW, YATIR AND SEJERAGE WORKS
P,0. 6407
113 82 STOCXEOIM
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SEA TRUTH DATA, STOCKHOLM ARCHIPELACO

4 Al

paTe: 1975-07-14

ST™: 1
Tenparature 17.6 13.6 6.1
5 /00 .88 2.0 4.9%
O, mg/L 8.9 (97) 7.9 (79) 4.4 (3
POP ug/l 3
Tot-p " 41
NH,N
NO,-N
NO~N
Tot-N *
Chi.a "
Tot ¢hl ®
celifom no/l 8200 28000 15000
Secchi disk (m) 2.6

DaTE: 1975-07-14

ST 2'

O m 2 m l0m
Temperatuce 15.2 14.2 6.4
. 8 %fo0 2.05 3.39 5.01

0, my/1 8.4 (87) 9.0 (9.2) 4.7 {4
0P ug/l
Tot.~p ©
NN
NOZ,_N . 1
NC,N
Tot.-N *
chi,. a *
Tot Chl.” .
Coliform no/l 25000 8200 82000
Sexchi disk {(m) 2.3



SEA TRUTH DATA, STOCKHOIM ARCHIEE s s

DATE:; 1975-07-14
SIN: 3

0 m 2 m B m
Temperature 15.4 15.5 8.8
5 %/c0 3.17 3.44 4.45
0, my/1 10.5 {110) 10.2  (108) 4.7
PO,-P ug/1 1 9
Tot-p M 40 43
NH:;HN # 65 + 4490
o 22 5
NOS‘N " 210 585
ToE-N " 840 1220
Chl. a ® 32.2 29.4
Tot Chl *
Coliform no/L 4100 3200 2000
erschi disk {m) 1.8

DATE: 1975-07-14
STN: 8

O m 2 m B m
mperature 16.2 15.9 7.9
s /oo 3.41 3.44 4.90
0., mg/1 11.3  (121) 11.0  (117) 4.5
PO~P g/l 8 20
Tot.,~P " 36 46
-myé_N W 45 240
No,-N " 15 24
NOSN 85 515
Tot.-N * 820 1080
1, a " 43.4 47.2
Tot Chl." '
Coliform no/l 1400 3400 T 700
Secchi disk (m) 1.4

{43)

(40
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DATH: 1975-07-15

SN 13
0 m 6 m 10 m

Yauperature 17.5 17.0 9.0
s /oo 3.84 3.89 5.03
éz ug/ 1 11.0  (121) 16.8 (118) 7.1 (66}
10, ug/1 12
TO‘:'-—P “ 28
Mir - M 20
o
KON ¢ 5
Tot-N " 560
cni. a ® 19.5
tot chl *
Coliform no/l
Secchi disk (m) 1.6

DATE: 1975~07-15

STH: 14

.0m A m 10 m

“r aperature 17.4 C12.1 11.6
b o0 3,84 3.95 4,80
0, /1 11.2  (123) 11.0 (120) 7.6 (74)
PO,P g/l 2 1 3
Prz-p ® 32 29 15
Mo -N 10 10 : 70
SR R 2 1 2
WN " 5 5 10
R L 580 560 320
cut.a ® '
g Chi.®

oriform no/l
Seochi disk () 1.6
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SEA TRUTH DATA, STUCKHOLM ARCHIPLELAGU

pATE: 1975-~07-15
gre: 17
o 6 M
Tamperature 16.6 14.1
s %e0 4.6 4.87
0, mg/1 9.9  (108) 9.1 (94)
PO, ug/1 1 i
tot-p " 23 21
i
No, N T
LGNS
Tevimly ¥
Chl. a * B.4
‘for Chl ¥
Colifoun no/l
Secchi disk (m) 2.6
DATE: 1975-07-15
STN: 18
0 m 6 m
Tenperature 17.1 15.4
“/e0 4.74 5.19
0, mg/1 10.3  (113) 9.3 (99)
"y P ug/l 1 1
t.p " 25 21
M--N " 10
OmN "
-"C‘?-N ! 5 o
prae-tt . 330 AGE
Ca. a 9.3 ORﬂﬁggngUAlmfﬁ
ez Chl.”
(rr-iform no/l
Socchi disk (m) 3.3

Jom

11.2

5.68

8.2 (8¢

12

8 m

2.5

5.72
8.8
1

14

(8Y)
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SEA TRITH DATA, STUCIIONIM ARCHIDELA X

DATE: 1975-07-15

STN: 19
Om . € m

Tenperature r7.5
s “/oo 4.78
0, mg/1 10.9  (121)
PO4—P ug/1 2
Tot-p M 21
M -N ¢
NO,}:—N "
NO3-N "
Tot-N "
Chl. a "
Tot Chl *
roliform no/1
Secchi disk (m) 3.0

DATE: 1975-07-15

Sm: 20
0m "6 m

Tanperatire 17.5
s "/oo 5.10
G, g /1 10.4 (115)
¥0,~P ug/1 1
Toz,-2 " 23
BN
NOL-N 0O
NC t—N "
Tc: 'z.-*N "
Cre..a "
Too Chl."
Loliform no/l
Secchi disk (W) 4.0

e

12

12 m

iH
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SEA TRUOTR DATA, STOCKHOLM ARCHTIPELAGO

DATE: 1975-07-15
SIN: 22
perature 17.2 13.9 11.3
§ /oo 5.26 5.88 6.0
:(2) If:fl 10.5  (116) 9.6 (99) 9.1
4 ug/1 1 3 4
Tot-p " 23 . 15 15
o : :
2 - - -
No,N ® 5 5 .
Tot-N 390 270 530
thl. a * 6.6
Tot Chl * -
Coliform no/l -
Secchi disk (m) 3.7
oafR: 1%75-07-~15
SN 23
0 m 6 m . _1_2m
Temperature 16.1 15.6 12.4
s /00 5.82 5.91 5.88
Of,‘mg/l 10.2 (110} 10.0 (107) 9.6
PO,~P ug/1 2 1 3
Tot.-P 14 i2 12
£3H4-N "
N(}E-N "
NogN "
Tot.-N M
Chl. a
Tor Chl."
Coliform no/l
secchi disk () 5.9

(8

{(96)



37

SEA TRUTEH DATA, " STOCKHEOLM ARCh IR eI
DATE: 1975-07-16

STN: 24
0 m 6 m
Tenperature 15.7
s °/oo 5.9
0, mg/1 9.9 (Lo6}
PG4P ug/1 5
Tot.,~P ® 13
NE4-N "
] it

N’Jz N
Nog'*l\l
ToL.~N "
el a *
Tot Chl."
Coliform no/l
Secchi disk [m) 7.0

DATE ;

STN:

Tempexrature
s O/co

0, ma/1
PO,~P wy/ L
Tot-p "
NH N
1\.‘02-1\1 "
NOB-N H
Tot-N "
Chl, a *
Tot Chi ™
Coliform no/l

Secchi disk (m)

12 n

O L
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SEACTRUTH DATA, STOCKHOIM siCUilndgse e
DANE: 1975-07-16 -
ST 25
0m - 6 m
Peaperature 15,2
s Yjoo 5.93
0, mg/l .9 (105
PC,~P ug/l 3
for.-P " 12
NN 15
I\-C‘.‘.—N "
EO;—N H 5
Tot.~N ¢ 210
Chi. a "
Ter Chl.”
Coeliform no/l
Secchi disk (m) 7.7

payge: 1975-07-16

SmN: 27
Om 12 m
Temperature 15,2 14.9
s °fo0 6.04 6.06
¢, mg/L 9.9  (105) 9.7 (103)
PC'4-P ug/1 2 2
Toz.-P " 14 13
Nit N u
I\'OZ—N
NOS‘.‘N i 13
Toe =~ H ‘)RIGINAL PAGE IS
ot OF POOR QUALITH
Cin. a "
Ton Chi.?
Coliform no/l
Secchi disk {m) 8.0

12 m

14 m
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DATR: 1975-07-16

29

¢ m m
Sperdtitre 16
s ®reo 6.0
0. /1
l'OJJ,thl? wy/ L 2
TOC-P " 13
ML~
1-1)?--N b
N\.).,"‘N 1]

-t
GIO‘;_N "
Chi. a " 2.2
Tot Chl ¢
Coliform no/i
Swecchi disk e) 7.0
DATE: 1975~07~16
30

0 m 10 m
Tanperature 15.8 15.7
s /o0 6.04 6.08
0, mg/l 9.9 (107} 9.8
M,P ug/l 1 1
ot.~p " 14 14
NH 4"-1\1 " 10
1\502-—[\1 " -
HOB-N " 5
Tow.-N " 260
Chle a ™ 2.3
Tor Cht.”
Coliform no/t
Secchi disk e 7

(105)

12 m

12 m
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SEZ TRUTH DATA, STOCKUOLM ARCIIIPELA

DRTE: 1975-07-15

SUIN: 31
O m 6 m iZm
Tenperature 16.3 16.2 13.0
5 oo 5.86 5.95 6.13
O mg/1 10.1  (11o) 9,7 (105) -
to~P ug/l 1 Co1 ' 3
ToLP ° 14 15 12
NN
NO,N M
M):;—N "
For-yN
Chl, 5 " 2.4
tot Tl
Culiform no/L
Secchi disk (m) 6.7
ORIGINAL PAGE 1B
OF FOOR QUALITY
DEIET  1975-07-16
i 32
0 m : 10 m 12 m
Tomparature 16.3 14.9
s %/co 5.79 5.99
0, mg/l 9.9 {108} 9.6 (101)
POP ui/l 2 2 '
Tot-p " 12 13
Tl 4—1‘2 b
Z\'O,fl\l "
‘NOQ;*N "
Tot- ¥
Chl, a " 2.8
You Chl ¥

Loliform no/l
Secchi disk (n) 5,3
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SEA TRUTH DATA, STOCKIOLM ARCH LU vl

DATE: 1975-07-17

Colifoma no/l
Secchi disk (o)

Srm: 35
0m 6 m 10 m

Tunperature 17.¢6
5 %foo . 4.76
O, ng/1 9.9 (110}
PO 4-P ug/1 2
Tot-p ¥ 1%
N 4*‘“
NO,- M
L "
I‘u\.3 i
Tot-N "
Chl. a "
Yot Chl ™
Coliform no/l
Secchi dask {m) 3.0

DATE: 1975~07-17

S5IN= 35

0 m & m 12 m

Tonperature 17.4
s %/co 4.80
(., Mg/l 8.7 (107)
PO,P ug/l 3
Yo~ " 21
NH 4-N "
NO,J"'N [13
NOB—N
Tot-N "
Chi. a * 2.5
ot Chl "
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SEA TRUTH DATA, STOCKHOLM ZKCHILELACO
DATE: 1975-07-17

Smi: 37
0 m 6 m 17 m
Tenperature 17.5 16.6 11.8
s %/c0 4.83 5.14 5.44
-, mg/1 9.7 (107} 8.3 (9%0) 7.7 (76)
PO,~P ug/l 2 1 1
Tot.-p " 22 20 17
NN C
NO,~N "
NOB—N "
Tot.-N ¥
Chi.a * 8.9
Tot Chl."
Coliform no/l
Secchi. disk (m) t 2.9
DATE: 1975-07-~15
SIN: 38
Om 6 om 12 m
| Temperature ° 17.7
s /o0 4.81
O, mg/L 9.6 (107)
(PO,~P  ug/l 1
Tot.~-p " 16
NH,-N "
NC':;'-N "
DN
Ton.-N ¢
Chl. a " 3.7
To: Chl.™
Coliform no/l
Secchi disk {m) 2.9
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skn TRULI bz}'tl'A, SICCKHONM MU b S0

DATE: 1975%07-17%

UIN: 39
6 m im B
Tamperature 17.5 16.1 12.6
s “eo 4.85 5.03 5.55
Q, mg/1 9.7 (ie7) 9.1 (98) 7.4 (74)
PGB uw/d 1 1 1
Tot-p " 20 i35 27
MENC 10 10 15
NO,=N  ®
NO-N 5 5 5
Tot-N " 370 330 260
Chl. a *. 6.9
ot &hl o
Coliform no/L 2.5

Secohi disk (m)

DATE: 1975-D7-<17

SiN: 40
0 m 6 m 12 m

Tunpere;ture 7.7
s %/oco 4.81
02 g/l 9 .7 (108)
PG~ wy/1 2
Tot.-p 21

it 4--N n
NOQ;_N k)
NOSN,
for.~-N "
Chl, g "
Tot Chl."
Coliform no/l
Secchi disk @) 2.7
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SEA TRUIH DATA, SUCCHHOMM ABCULPETACO

DATE: 1975-07-~17

Coliform no/l
Secchi disk (m)

3.8

ST 41
Om 6 m 12 m
Tenperature 17.2
s /oo 4.89
0, mg/1 9.6 (106)
Poq—P ug/L 2
Totp 18
NN M
O
7 . i
ND3 N
Tot~N b
" Chl.a "
Tot Chl *
Zoliform no/l
Secchi disk (m) 3.0
DKIIE: 1975""07"“17
STH: 42
6 m 6 m 12 n
Taperature 16.1
9.5 ({103}
02 g/l .
PO~P ug/l 1
Tot.-p " 18
_ " 10
I\IH4 N
- "
N02 N
HO,-N  ® 5
ror,-N " 210
Chlo a [3] 4-2
Tot Chl.™



SEA TRUEH D,'A’I.‘A, SHOCK N A ARCEH LY du g0

DATE: 1975-07-17
SIN: 43

0 m
Tanpurature 16.1
s %/oo 5,34
On 183/1 9.4 (101)
PO,-P ug/1 1
Tot=p " 1y
N 4—1\] "
NO.)’-N "
N03-N "
Tot-N
Chl, a "
Tot Chl ®
Coliform no/l
Sccchi disk (m) 3.8

DATE: 1975-07-17
STM: 44

0 m
Teuperatare l6.6
s ®/c0 5.39
0, mg/1 9.5 {104)
PO,P ug/l i.
Tot-P # 19
NHA'-N "
MO
NO3~N "
Lor-N
Chl.a "
Yot Chl ™

Cuiiform no/l

Suechi uask &)

l2-m



SEA TRUTH DATA, STOCKHOLM ARCHIPEY AGO
DATE: 1975-~08-04

STN: 3
0m ‘2 m 6 i
Teuperature 18.0 16.7 11.8
s “/00 2.12 2.95 3.95
Oy my/1 16.6 (117) 10.2 {110} 6.5 {63]
‘PO P ug/l 3 5
Tot.~p " 39 55
NH,~N " 35 25
NOZ—N " 10 1z
NOB-N u 165 415
Tot,~-N 700 800
Chi.a " 22.0 28.3
10t Chl."
Coriform no/l 600 400 2200
Secchi disk {(m) 1.8
DATE: 1975-08-04
STN: 4—
0 m 2 m 6 m
Tawperature 20.6 19.5 ir.2
s %0 3.42 3.68 4.56
0, mg/1 13.5 (157} 12.8 (146)
PO,~P ug/l 3
Tot-F o 41
NN 260
NO,N ¢ 4
NOyN ¢ 1
Tot=W * 500
Chl. a " 28.3 31.9
Tot Chl ¥ ’
Coliform no/l 100 200 1100
Secchi disk (m) 1.1
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SEA TRUE DATA, STOCPHOWM ARCHIPLLS X,
DATE: 1975-08~04

SN 5
0m 4 m . 8_1_11_______

Tunperature 21.0 18.2 11.4
5 °/c0 3.84 3.93 4.60
O, my/1 12,9  (152) 13.0 (151) 2.9 (28)
PG(P ug/1
Tot.-p "
NH‘{-N ¥
NO,~N ¥
NO3—N "
Tot.-N ¢
Chi. a "
Tol Chl.®
Colifoarm no/l 50 50 50
Secchi disk (m) 1.3

DATE: 1975-08~04

STN: 6

0.m 2 m 10 m

Temperature’ - 20.8 19.8 8.4
s /oo 3.95 3.95 5.30
02 mg/1 11.9  (140) 12.3 (142) 1.2 (1i1)
POd.—P ug/1 3 ’
Tot-p 38
1\1}14—1\1 " 185
NO?_-—N h 6
NO-N" 1
Tot-N " 600
Chl. a " 18.6 16.7
1mt Chl 11} N

Coliform no/l
Secchi disk () 2.1
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SEA TROTH DATA, STOCKHOEM ARCIIFELALL

DaTE: 1975-08-04

SN: 7
0 m .2 m ______ﬂ_w_____8_ oo
Pemerature Zr.1 19.7 - 11,7
s /oo 4.09 4.07 4.52
0., mg/1 11.9  (140) 12.2  {140) 6.5 (64)
PO~P ug/t 5 1
Tot.-P " 28 28
SESRNCI 165 >0
No,~N ¢ 3 13
NOSN o ° 1 300
worN P 550 450
Shi.a % - 17.0 12.7
Tos Chit, "
Coliform no/l 50
seocchi disk () 3.0
DATE: 1975-08-04
Sm: 9
0 m 2nm . 10m
Tewmperature . 20.4 17.4 8.1
G
5 /oo 3.80 3.84 4.80
0, g/ 12.9  (150) 12.2  (135) 5.0 (45)
PO~P ug/l
Top~p  *
- 1]
Nit,~N
- te
NO,~N
NO,N
Tot-N " ORIGINAL PAGE 13
Chl. a * OF POOR QUALIER
Tot Chl "
Colifomm no/l’ 50 200 600

Sccchi disk (m) 1.5
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SEA TRUTH DATA, STGUKHOLM ACHILVME AR
DATE: 1875~08-04

&N 10
0 m 6 m 10 m

Temperature 20.2
5 ©/fo0 9.98
0, mg/1 12.3  (143)
P04—P ug/1 4
Tot.~P *® 32
Nﬂq-N » a5
NO‘Z_N " 4
NOB'-N w i
Iot.-N " 400
Chi. a "
Tot Chl.¥
Colifomm no/1 c 50
Secchi disk (m) 1.4

DATE: 1975-08-04

S: 11

0 m - 2 m & mo

Tenperature - 20.9 18.7 15.1
s %/o0 4.06 4.07 4.36
02 mg/l 12.5 (147) 12.1 (137} 8.6 (90)
PO~P ug/l 4
Tot-P n 31
NH ,—N " 185
NO2-N " 4
NOB"N " 1
Tot-N * €50
Chi.a " 21.3 21.2
Tot Chl " _ )
Coliform no/l1 50 50 50
Secchi disk (m) 1.5
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SEA TRUTH DATA, STOCKIAM AMCHIPL A0
DATE: 1975-08-04

SIN: 16

0m 2 m 6m
Temperature 20.7 i19.0 15.5
s %/ 4.24 2.24 4.40
02 g/l 11.0 (129) 10.8 (123) 8.4 (89)
PO~P ug/l 4
Tot.~-p ¥ 28
NH-N " 50
NOZ*N " 4
N03—N " 3
Tot.~N " 460
Chl,-a ¥ 12.4 12.8
Tot Chl."
Coliform no/l 50 50 50

2.0

Secchu disk

OF p

%9R QUALITY
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SBA TRUTH MEASUREMIZNDS SANPLE
BY

Mr, G, BHGSTROM

INSTITUTE of PLANT 7ZCOLOGY

UNIVERSITY 6f UPPSALA



SEA TRUTH JATA, STOCKHOLM ARCH PELAGO. ; BA TRUTH DATA, STOCKHOLM ARCHIPELAGO.

DATE: 1975~07-16 _ . LATE: 1975~07-31
Stn, Chl.a Secchi Abs. 480 Stn. chl.a Secchi Abs. 480
F 19 2.3 .143 a 8 2.6 070
B 23 2.0 174 B 22 1.3 .140
c 28 1.9 .221 c _ _ _
D 27 1.8 .233 D 33 1.3 .262
" 29 1.6 .297 E 28 1.6 . .248
¥ 28 1.4 .310 F 13 1.8 137
@ 27 1.5 .343 G 11 2.0 .123
H _ _ .278 " 7 2.6 .082
I 11 2.7 .119 T 4 3.0 .037
J 1l 2.7 135 J 4 3.0 .033
K 7 3.4 L 067 K 2 . .012
L 2 I 1 5.6 CL010
M M 2 6.1 016

A%
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SEA TRUTH MEASUREMENTS SAMPLED

BY

ASKY LABORATORY"
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SEA TRUTH, THE BALYIC SEA, 5. LANDSORT.
DATE. 1975-07-20

Stn, Sofoo Pot,Chl Chl,a  Secchi . Pﬁytoglankton
. (ng/1) (.m} ﬁilg,/l monads diatomeés
R Tot. greens & - dinoflag.
1 2.4 1.7
2 1.4 1.1
3 1.5 1.1
4 3.0 2.1
5 . 2.0
6 . 1.2
7 1.9 1.4
8 1.6 1.0
9
10 . . .8 6.3 287 155 95 3
11 6.4 1.3 .8 7.3 449 301 126 32
Stn. I 6.3 3.3 .8 7.3 177 100 77 11
" IT 6.4 2.5 1.6 821 696 73 52 °
®ITI 6.7 2.7 2.0 6.5 1160 1065 48 47

B iv 6.7 7.5 6.4 6.3 3953 3777 102 74
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SEA TRUTH, THE BALTIC SEA, S. LANDSORT.
DATE: 1975-08-05

Stn. S ofoo tot. chl. chl a Secchi, Phytoplankton
(uwg/1) . (m) C (w? 10 /)
tot, bilue~ monadz diatomeds
Pt greens dinofliag,
1 6.47. 1.3 .6 8.8 . 117 14 30 i3
2 6.47 .8 .4 143 38 100 5
3 6,37 .8 .4 112 i1 98 3
T4 6.47 .7 .3 9.2 61 14 46 1
5 . 6.44 . 1.3 .6 89 13 7L 5
& 6.47 9.2 120 22 97 1
7 6.47 2.1 .9 6.5 143 36 98 8
8 6.33 .9 .5 145 26 121 - 15
9 " 6.18 .8 .5 8.6 151 16 131
1o 6.04 1.3 .6 178 23 154
11 6.01 1.3 .6 6.8 191 Bé 100 5
12 5.86 1.4 .8 359 92 252 15
-z 5.89 1.4 B 6.0 307 44 250 13
14 5.92 L.5 .9 298 54 232 iz
15 6.15 .8 .06 3.0 133 23 103 6
16 6.47 206 77 124 5
17 6,19 1.0 .0 8.4 180 24 155 7
i8 6.47 8.2 164 15 146 3
19 6.47 1.0 5 - 142 4 136 2
20 6.47 1.1 o7 150 14 132 4
Gﬂfﬁ
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SEA TRUTH, THE BALTIC SEA, S. LANDSORT,
DATE: 1975-08-06

Stn, S ofeo tot.Chl. Chl.s Secchi Phytoplankton
{ug/l) (m) oWt s
tot. Dblue- monads diatomeds
N greens dinoflag.
1 6.56 .4 .4 9.3 95 16 76 3
2 6.58 .9 .7 8.8 276 5 263 8
3 6.58 .4 .4 9.0 78" 7 70 1
a4 6.68 .6 .5 9.0 154 19 129 6
5 6.74 1.2 .6 163 39 120 4
6 6.58 .7 .5 9.7 173 11 158 3
7 6.88 .5 .4 10.5 107 14 87 5
8 6.85 .6 .3 160 1 145 13
9 .88 .4 .3 9.1 111 10 95 5
10 6.75 .6 .5 9.6 164 1 154 9
11 6.75 .7 .5 ] 124 16 104 a
12 6.40 .7 .7 8.8 151 18 129 3
13 6.38 1.4 i 8.8 145 8 132 5
14 6.44 1.6 1.2 6.0 300 48 227 25
15 6.47 1.2 .9 6.0 229 50 . 147 31
16 6.40 1.6 1.1 389 46 281 62
17 6.38 1.9 1.2 301 54 131 26
18 6.40 2.3 1.3 466 51 365 50
19 6.44 2.3 1.1 384 44 317 23
20 6.47 1.7 1.0 438 27 319 92
oRiGDIAL: ¥ pAS m

of 20O 'R
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IRIS - A TWN AXIS COMPARATOR AND MICRODENSITOMETER USING THO
DIFFERENT SCANNING “ODES

Y, Aslund, N. von Gersdorff, R, Norherg and
J.A. Nordin

Physics TV, Royal Institute of Technology,
100 44  STOCKHOLM 70

ABSTRACT. IRIS (Image Reading Instrument System), built by SAAB-
SCANTA in caoperation with Physics TV, KTH, Stockholm, has been
conceived with the intent of aliowing interaction between three
parties: an operator, a measuring machine and a computer.

Seen from the computer the photographic plate in IRIS is a read-
only memory, similar to other mass storages. As such it has the
additional advantage {e.g. commared with magnetic tape) of allo-
wing simultaneous, random access in two dimensions. At the same
time it is also available for visual observations, hy means of
optical and electronic displays.

To provide for this twefold role of the plate IRIS is equipped
with two different scamming systems. A small, vectangular region
around the measuring point is covered by means of fast scamning,
with a repetition frequency fitted to the speed of muman apper-
ception. In addition scanning can be performed by moving the
tables, as is common in most measuring machines.

The fast scamning allows for visual displays on CRT screens of
the intensity profiles along two perpendicular directions through
the central measuring point. Moreover it supplies the measuring
machine with the information necessary to perform automatic
settings on objects on the plate, e.g. on stars. Further, it
makes it possible for the computer to calculate the gradiemt of
the density distribution, e.g. in order to track equidensity
curves. It also offers the capability of fast raster scanning.

To make certain a high photometric accuracy IRIS has a calibration
system which relates all measurements to a scale defined by two
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N. ASLUND ET" AL.

separate reference levels, This calibration is synchronized with
the fast scanning and it compensates for changes in illumination,
slit width, PM~tube and amplifier gain.

Accounts are given on the application of IRIS to different measu~-
ring tasks.

INTRODUCTION

An early example of the use of two different scanning systems in
a measuring machine is given by the so called Spiral Reader. This
machine was originally built by prof. L. Alvarez at Berkeley to
measure bubble chamber plates. Here a {ast rotating system pro-
vides for an efficient use of the measuring time by allowing a
desgired concentration on the objects of interest., The movement
from one such object to another is accomplished by moving the
measuring tables.

The same basic philcsophy has been adopted in TRIS. However, IRIS
is a general purpose machine, that can be used to measure any

kind of patterns recorded on photographic plates. Hence the fast
scaming has been designed to supply very basic information about
the density distribution around the measuring point, e.g. the

size and direction of the density gradient. Like the Spiral Reader
this new machine has been designed to work with a computer.
Further, the idea of making use of interactive procedures has been
extended and has led to a design, that allows efficient commni-
cation between three parties: the operator, the measuring spachine
and the computer.

These objectives sometimes necessitate an unorthodox design, since
they may lead to conflicting demands. As an example we may take
the problem of illuminating the plate., To display the plate to the
operator, a large part of it has to be illuminated. On the other
hand the photometric-readings communicated to the computer should
not be distorted due to straylight. This raises a demand for a
very small 1lluninated ared. The method chosen in IRIS is to use
light of different spectral composition for the different purposes.

Anather exawmple comes from the demand that the operator and the
machine be cliose to each other, physically, which is in conflict
with the demand that mechanical or thermal disturbances should

be aveided.

In addltlon there have also been some more general principles
employed in the design work:

1) To acquire the high accuracy (both in positioning and photo-
metry) rather by automatic calibrations than by large-~scale
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use of high precision components.

2) To make use of the on-line computer as a tool in the process
of refining the desien. .

The design of the machine reflects the cooperative effort of a
research group and an industry. Thus z basic idea has been to
Create a multi-purpose platform that can be suited to different
measuring tasks by modular expansions. This platform comprises
both hardware and software.

The present exposition serves to exemplify how these different
objectives and principles materialize in the machine and in the
use of ity

Fig.l. The operator controls the measurements from a console that
includes both optical and electronic displays. The plate is
mounted into the machine from behind. The outer cover is
mechanically isolated from the inner parts of the machine.

THE TWO SCANNING SYSTEMS

The measuring tables, which constitute the slow scanning system,
are vertical to avoid bending of the plate due to gravitation.
Actual positions of the tables are measured by separate linear
digital encoders.

ORIGINAL PAGE K
OF POOR QUALITY
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images pass either of the two fast scanning devices, which
effectuate ¥- and Y-scanning respectively.

Refocussing can be performed during the course of the measurements,
by moving the detector assemhlies. An unintentional, sidewise
displacement of the slit when doing this will introduce no paral-
laxes, since it will not change the position of the plate image

in.- relation to the image of the index mark. Further the imaging

is telecentric so that the magnification will not be affected by
this refocusing.

Fig.3. Reference channels for positioning (in the front) and for
intensity {fiber optics) allow continous comparisons with
fixed references. The plate is indicated in the figure but
not the measuring tables.
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An example of the expansion capability of the design is provided
by the index mark. It can be replaced by a grid of black sguares,
which define length scales for the fast scanning motions in the
X- and Y directions. This makes possible very fast raster scan-
ning with a fixed step length. The first grid preduced for this
purpose has a step length of 25 micrometers.

The second reference channel is for intensity. Once every cycle
of the fast scamning the illumination of the plate is turned off
by means of a chopper which is synchronized with the movement of
the vibrating prisms. This defines a reference level for darkmness.
Further, while the illumination of the plate is off, a light pulse
that bypasses the plate is supplied to the detectors. The magni-
tude of the resulting electronic pulse relative to the darkness
level is compared with a fixed reference voltage. The electronic
amplification Is regulated to kesp this magnitude constant. Int
this way drifts, not only in the lamp but also in the PM tube and
in the amplifier are compensated for. Consequently the PM tube
may be driven with a higher current than normally, since slow
changes of this tube are of no consequences. This benefits the
dynamic range of the photometric measurements (presently the dyna-
mic range is just below 4 decades).

Since the slit is also included in the chain of elements that is
encompassed by this regulation, the slit width may be changed
without changing the intensity scale. The optimal slit width can
thus be set very conveniently by operator interaction, since a
change of the siit will anly change the form and not the size of
the profile on the CRT screen:

PROCEDURES TO TEST AND TO REFINE THE MACHINE

Interactive procedures have been established to verify and refine
the merits of the machine as a densitometer and as a comparator.
To test the photometric qualities the operator decides what ob-
jects shall be investigated, e.g. the fields of a gray scale, and
directs the machine manually to these objects. The position coor-
dinates are stored, together with the photometric data from the

X and Y detectors. These latter values are chtained by integrating
the transmitted light over rectangular measuring windows. The one
side of such a rectangle is determined by how long a part of each
cycle of the fast scaming the detected signal is integrated. [The
actual setting is indicated on the CRT screen by a strengthening
of the profile along that portion). The other side is determined
by the width of a preslit.

The computer will take over and repeat the measurements an arbi~
trary nmumber of times. This gives a good opportunity for studying
the effects of different changes of machine parameters on these
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measurements.

This 1s also done when testing the machine as a comparator. A
precision grid plate is measured, and the machine makes automatic
settings on the crossing points of this grid. This is possible
since the machine has the ability of setting on the median in the
Y- and Y- dirvection of any intensity distribution on the plate,
Asiund (1965}, The {rectangular) areas of integration employed at
these settings can be choosen at will. In the present application
the median setting is used both to make the machine follow the
mesh lines and to meke it perform repeated settings on the cros-
sing points.

During these measurements, which allow a separation of the random
and the systematic errors, the computer also collects data from
different sensors placed at arbitrary points of the machine, mea-
suring voltages or temperatures. A data analysis is performed te
reveal any correlation between the systematic errors observed at
the measurements on the grid and the changes of these parameters.
In this way it has been possible to trace the main error sources
in the machine and to take appropriate counter measures. Presently
the enviromment of the machine is not temperature controlled but
at night test, with temperature changes within £ 0.5°C, the machine
has remained stable for several hours within * 0.5 micrometers,

APPLICATIONS OF THE MACHINE

ne major application project concerns the measuring and evalua-
tion of optical spectra. An interactive procedure is employed,
where the operator decides whether to employ the median setting
procedure or to scan the line. The latter can be done step by step
or by continuous sweeping. From the identified reference lines the
computer calculates a coarse calibration curve, which can be im~
proved by including more reference lines. Further, from this cali-
bration curve the wavelength (or wave number) ¢f a line under in-
vestigation can be displayed immediately, on a data screen. A main
feature of the procedure is that every determination can be supp-
lied with a standard deviation, to accompany it during the sub-
sequent calculations. -

Afother application concerns the measuring of spectral reflectances
of trees on aerial photographs of forests. The individual trees
are approximated by polygons, defined manuatly by the operator.

The computer refinds the same tree on other plates, representing
recoidings in other spectral regions, e.g, to detemmine the rela~
tive frequencies of different density values within these polygons.
The results are presented as histograms on a data screen, and the
aim of the study is to find out what mekes it possible for a human
interpreter to identify different types of trees on anaerial pho- -

tograph, The method empioyed is Tepresentative for a basic idea

of this machine, to make possible conve i
I rsations between operator
computer and machine. P <!
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INTRODUCTION *

.

Technologleal advances durlng recent years have 1ead to a need
for research and development of methods in the new field' of com-
puter aided ana1y51s of plctorlal 1nformat10n. An’ obvious example

of such a need for unconventlonal 1mage proce551ng/photo 1nterpre~

[ ' [}

tation technlques is the optlmal reconstructlon of imagery recor—
ded by lnterplanetery space—probes and tlansmltted in telephoto—
like fashion to earth. Another example is the attempt to extract
earth resources and envlronmental management information from si-
mllar data collected w1th scanning photometers over a large area
and dlgltlzed in such a manner that each ground areal element 1s
recorded in several discrete wavelength bands of the electromag—
netic spectrum. This report constitutes a brlef user's gu1de of

a system of computer programs being developed ‘at the Image Preceé—
sing Section (355) of the Swedish Natiomal Defence Research Insti-
tute (¥0A) for the handling, processing and analysis of such multi-
sPectral pictorial data and implemented on the IBM 360/75 at the
Stockholm Computer Center. The fact' that the methods are st111
being developed implies of course that each program descrlptlon

is only an account of -the current .status of the system rather

than a finsl documentation product.

A guiding philosophy —~ so far - has been to work solely in an ext—
reme form of Batch processing, viz. using-one specially prepared
deck of punched cards, a so called source deck, for each éeparate
precessing task. Naturally the bulk ‘of the’system subroutines are
stored on an internal cowputer memory to simplify the source deck
handling and to minimize the program initiation and running times.
Occasionally one has to use a subroutine in punched card version
- especially for infrequently racurring tasks, recently completed
subroutines or adhoe subroutines being developed to deal with scme
specific application task problem not already covered by the sys-—

fem.



One specific feature — unavoidable for the huge volume, multi~
spectral pictorial data comsidered here —~.is the use of an inter-
nal label for every ;mage beipg‘processgd. It is a must for pro-
gram administ}ation, for simplif{ed dgt; ﬁandling andnﬁor data~
type-dependent documentation purposés. Current1§ satellite (LAND-
SAT (4 channéls), NOAA/VHRR (2.channels)) and aireraft (Swedish
MS8S-75 campaign (10 channels)) data are available at FOA 355 for

processing.

The presentation of the program system has been formed as a desc~
ription, of the specific source deck used for each separate task
and with the tasks grouped according to their purpose e.g. data
editing, image generation and so on. In general every separate

task source deck description follows a standard layout:

e short description of what the program does
e computer listing of the appropriate BLOCK DATA

e discussion of those variables in BLOCK DATA which may/must

be altered
e specification of which subroutines are used

e line printer doecumentation log sheet for the actual run exemp-
lified by the BLOCK DATA.

tlote that the second and last points refer to actual computer lis-
tings being inserted in the rumming text and that all discussions
of these points are limited to the specific task which they exemp=-

lify.



DESCRIPTION OF SOURCE DECK

A typical source deck (figure 2) consists of punched cards with

the following general structure.

Job control cards (at several positions in the deck)
SUBROUTINE CALLS

’ BLOCK DATA
Dataset card(s)

Comment card(s) (to be printed on line printer)

The overall program strueture is the same in all tasks. A subrou-
tine PILOT calls three different subroutines; TODAYS, LEGEND and
CALLS (figure 1). TODAYS prints on line printer the date and LE-
GEND the text of the user comment cards at the end of the deck of

cards. CALLS is used to define one specific subroutine for every

| task.
:
TODAYS
PILOT
[ LEGEND
CALLS
|
task
Figure 1. The overall program Structure.
-
P In most of the tasks a subroutine called TGHEAD prints the input

dataset identification head as part of the task documentation on

line printer.
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Figure 2. The deck of the cards for a typical task.
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Figure 4. To specify a window.
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DESCRIPTION OF TASKS

DATA EDITING
CCTMERGE

Merges and reedits the data from a set of four NASA C(omputer)
C(ompatible) T(ape)s (figure 5) ounto a single tape called MERGED
(figure 6). An interim earth rotation rectification is performed.

Also a 256 bytes label will be produced on the sihglé tape,

BLOCKX DATA
C FOR USE WITH FOA355 TELEGNOSTICS SUBROUTINE LIBRARY
T COHMON/INCCT/INCCT4)
REAL*8 OONAME :
COMMUN/LAQSAM/KARDC3) . L1STI34,LAQSFC(3,6),0DNAMEL 1O

[
DATA INCLT/O0e24344%/
DATA DONAME/'CCT14 T40CCT2% 'y 'CLLT 3% TP LCT44 Yy
Z'HRGFILEI','HRGFILEZ’.'MRGFILEB'.'HRGFILE4';'HRGF1L§S'/
END )
DATA INCCT/0,2,3,4/ INCCT(1)=0 CCT 1/4 is not available for

merging.
INCCT(2)=2 CCT 2/4 exists etc.

Subroutines in this- task:

MERGE (MODIFY, TATICK, INTBYT,BYTINT)
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FOUR 9TRACK, 8008P| CCT:s
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Figure 5. Original NASA LANDSAT CCT format.
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CORRECTION FOR
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-Figure 6. FOA 355 merged and earth votation corrected LANDSAT CCT
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TASK DOCUMENTATION LOG FOR FOA355 MULTILAYER DIGITAL IMAGE DATA HANDLING AND PROCESSING ARCHIVE {76~0T-14)

CCT-MERGING, INTERIM EARTH ROTATION RECTIFICATION AND LINE-INTERLEAVING OF THE
FOUR LANDSAT MSS-BANDS ON A 9-TRACK 1600 BPJ] MAGNETIC TAPE LABELLED: MERGED 1039-09381

SCENE/FRAME 10 CCT SEQ. DATA RECORD BINARY FRAME 1D . BINARY IAT 1D MSS DATA MODE/  MSS ADJUSTED ACTUAL MERGED
SOLO-1IHMMSBN NUMBER LENGTH SAT.COUE DDD HH MM T5 STRLP [D ' CORRECTION CODE LINE LENGTH RECORDLENGTH
1039~0938L00 2 4 1296 I 39 9365 1 0 o 0 s1182111 0 00100111 3240 13640

EXPUSUKE  SCENE CENTER  SATELLITE NADIR SOLAR POSITION SAT|REV, DEFIN. MSS DATA ACQUISITION

DATE; UT  LAT  LUNG LAT  LONG ELEVe  AZIM. DIR{NUMB, PRED. DIRECT|ALASKA

_DEGI DRBIT OR  |GOLDSTONE
- RECORD|NASAGSFC

31AUGIZ € N&T=2L1/E011-00 N N47~20/E0!1-05 SUN EL45 AZL43 1930539~ =1~ D= NASA ERTS E-1039-0938L- R N-
1039-0938100 34 3296 1.39 938 1 0 0 o - stiezln 0 00100111 3240 13640

31AUGT2 C N47-21/E01L-00 N N47-20/E0L1-05 3 SUN EL4S AZ143 193-0539- ~l= D-  NASA ERTS E~1039-09381- R N~
1039-0934d100 4 4 3296 4739 938 1 0 ¢ . 0 st1aziil 0 o0loot1l 3240 13640

31AUGTZ ¢ N47-21/E011-00 N N47-20/EQL1-05 .. ° SUN ELAS5 AZL143 193-0539~ =l= D- NASA ERTS E-1039-09381- R N-

o 1

TICK MARK POSITIUNS ALONG THE NASA PRODUCED ;IMAGERY EDGES {SIGNED INTEGER FRACTIONS)

TOP EUGE 2705 EOLL-GOI =98t4% EQ12-00] ~l4126  NO43-0Q) Q Umunamso g weHRiEen Qg mmwnname
LEFT LD3E =445 NQO48-00= 964 NO4T-30= 11371 NO&#7-00= G #suRnenas 0 mwemwawmnn 0 HeNRHHAH
RIGHT EDGE ~L1970 =EQ12-30 ~T609 =NO47-30 2901 NO4T-00= 13402 NO46-30= 0 #nnnanas g  numnttien
BOTTOM EUGE 9302 EOLO0-00) 3040 -E0LD-30} -2606 NO46-30} -3908 |JEDL1-00 -1p882 |(EO1l-30 L0 nenwnnan

SIX GRUUND POINTS AT EACH END OF EVERY SCANLINE ARE NOT RECORDED IN ALL FOUR WAVELENGTH BANDS. AFTER THE COAIOLIS-EFFECT ADJUSTMENT
THE ACTUAL GROUND AREA [MAGED IN ALL FUUR WAVELENGTH: BANDS IS HERE CONTAINED WITHINS . : ! -

t 1, 163) { 1+33900  TOTAL {LEFTYRIGHT) NUNBER OF EQUIVALENT GROUND POINT LOCATIONS IN THE RECTIFYING MARGIN =156
! fmm e 7} ~
| E N
T -/
P -- -t
r-- -/ ! .
(2340, 7} 12340,3234) APPROXIMATE NUMBER OF LINES WITHGUT MARGIN ADJUSTMENT = 15

THE PADOING PIXELS REGQUEIRED FOR THE GEGMETRIC RECTIFICAYION ALL MAVE THE HEXADEGEMAL VALUE FFy [(1.Ee DECIMAL 255)
IN MHGFILEZ THE FIAST LINE 1S L ANU THE LAST 546 .

IN MRGFILE3 THE FIRST LINE IS S47 AND THE LAST 1172

IN MRGFILE4 THE FIRST LINE IS Li73 AND THE LAST 1758 b

IN MROFILES THE FIRST LINE IS 1759 AND THE LAST 2340

s

MERGED SUSSCENE: LINE] LINES LOCUSL tocl OF M3SBANDS
N472ELLO 1 2340 1 3396 ALL FOUR

FOR ALL SUSSLENE TAPPINGS FROM THE MERGED TAPE ONE MUST SPECIFY THE ABSOLUTE COORDINATES {BEGINNING AT 1) OF THE LOCATION OF THE
FIRST GROUND POINT ON THE FIRST LINE TO 8E TRANSFEARED, THE RANGES FOR LINES AND PIXEL LOCATIONS ALONG THOSE LINES, AS WELL AS
THE WAVELENGTH NUMBERS COMPLETING THE IDENTIFICATION OF THE SELECTED SUBSCENE

SUMMER~-5CHOUL ALPBACH 1976

PRALTICAL APPLICATION DF REMOTE SENSING
WORKOHUP &At DIGITAL PROCESSING TECHNIQUES
ORRAUG/FUAZSS 1476

DATE T&-37-14
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REPLICS

To solve the problem with only two NASA CCTs, each one containing
two or the four original NASA CCTs. Replicating one of the two

original NASA CCTs contained on each one of the 'two-set' tapes.

BLOCK DATA

C FOR USE WITH FOA355 TELEGNDSTICS SUBRQUTINE LIBRARY
REAL*8 DLNAME, DSNAME

COMMON/TGLTR/DSHAME, LINEL »LTMES, LOCUSL,LOCT 4 MSSB{10)
COMMON/LAQSAMZKARDEZ),LIST(3)Y4LAQSFC( 3,6),0DNAME (10}

OATA DDNAME/*ORIGIMAL 1, tREPLICA 1/
END

Nothing to change in BLOCK DATA.

Subroutines in this task:

Only CALLS.



HE84-REPLTCA PAGF 8

SCENE TOENTIFTCATTON LOG FOR FOA355 MULTILAYER DIGITAL IMAGE DATA HANDLING AND PROCESS ING ARCHIVE

SCENE/FRAME ED {CT SEQ. DATA RECORD IAT 1D BINARY DATA MODE/ HMSS ANJUSTED
SO ~HHMME BN NUMBER LENGTH CORRECTION CODE LINE LENGTH
143984938100 2 4 3296 SI18z111 39 3240

2342 RECORCS HAVE BEEN REPLICATED

REPLICATING CCT24 FROM A LANDSAT-COPY-TAPE

DATE 76-06-09

91
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SIXPACK

Converts 7-track NASA LANDSAT tape to 9~track tape.

BLOCK DATA o .
C FOR USE WITH FOA355 TELEGNUSTICS SUBROUTINE LIBRARY
C
REAL*B DDNAME
COMMON/LAQSAM/KARD{3} ;LIST(3) yLAQSFC{3 462 DDNAME(10)
CATA DDNAME/!SOURCE ¢S INK '/
END

Nothing to change in BLOCK DATA.

Subroutines in this task:-
SIXPACK(WEGZWO)
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SCENE/FRAME IDENTIEjEAT[DN LOG FOR FOA355 LANDSAT MSS 8BULK CCT ARCHIVE

CONVERTING 7-TRACK LANDSAT £CT TO 9~TRACK

SCENE/FRAME 1D CLT SEQ. DATA RECORD
SDDD-HHMMSAN NUMBER LENGTH
1039-0931500 1 4 3296 51505701

EXPOSURE
DATE; UT

SCENE CENTER
LAT LONG

SATELLTITE NADIR
LAT LONG

31AUGT2 C N68-05/E025-54 N N68~03/E026~00

2342 RECORDS HAVE BFFN TRANSFERRED

VK14 {7=-TRACK)
VILJO KOUS BANEN

=> CCT14 (9-TRACK} CONVERSION;

DATE 76~05-19

IAY ID BINARY DATA HODE/ MSS ADJUSTED

CORRECT ION CODE
39

LINE LENGTH
3240

SOLAR POSITION SATIREV.
ELEV.  AZIN, DIR|NUMD.
DEG|

SUN EL30 AZ167 204~0539~ =1-

1039-093L5 NORTHERN FINLAND

DEFTIN.
PRED.,
ORBIT

D=

MSS DATA ACQUISITICN
DIRECTIALASKA
OR  {GOLOSTONE
RECORD INASAGSFL
NASA ERTS E-1039-09315- R N-

81



WINDOW EXTRACTION

MERGTAP
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Transfers the 256 bytes label, reedited, and the selected chan-

nels of a LANDSAT window from an edited 1600 BPI tape to disk or

tape.

BLOCK DATA

c FOR USE WITH FOA355 TELEGNOSTICS SUBRQUTINE LIBRARY

c
AREAL*E DONAME,DSNAHE

COMMON/LAGSAN/KARD E3) 4LISTI3),LAQSFCE345), DONAHELLG)
COMMON/TGLIB/DSNAME, LINEL,LINES,LOCUSL,LOCT, MSSB(IOI
COMMON/PLOTTG/LINERS  LISTEF,LOSTEP »DASH

DATA DSNAME/'STARNBRG'/

DATA LINELl,LIMES,LCOCUSL,LOCI HSSBf 239, 512+188% 512+4¢5:7/ .

DATA LISTEP,LASTEP/ L)

DATA ODDNAME/'MRGFILEL?,

2+ YOATASETO/
END

DATA DSNAME/ 'STARNBRG'/
DATA LINEL,...

DATA LISTEP,LOSTEP/1,1/

Subroutines in this task:
MRCTAP (BYTINT, INTBYT)

chgﬁﬁAl,PAIﬂBISE
OF POOR QUALITY

i/
TMRGFILE2*, "MRGFILE3 "y "MRGF{_E4*y *MRGFILES®

Y

Name of the window transferred. Is
given by the user. -

See the description of the scurce
deck.

LISTEP=1 and LOSTEP=1 means that
every line and every pixel along
that 1line '(within the selected win-

dow) i1s transferred,
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TASK DGCUMENTATION LOG FOR FpA35S MULTILAQER DIGITAL IMAGE DATA HANDLING AND PROCESSING ARCHIVE {76-07-15})

LANDSAT:
TRANSFERRAL OF 1039-09341 MSSYCI SUDSCENE FROM HERGED 1000 BPI MAGNETIC TAPE

EXTRACTION OF SELECTED MSSBANDS

SCEME/FRAMF 1D EXPOSURE SCE?E CENTER CCTS MERGED HS5S ATA MODE / AQEUAL MERGED
SDUE-HHMMSBN DATE§ UT LA LUNG CORRECTIDN CODE RECORDLENGTH
1034-2938100 31AUGT2 T N4T-21/E011-00 023 4% Gol100111 13640
INPUT DATASET SUBSCENE: LINEL LINES LACUSs1 LocI QF MSSBANDS
NGT2E1LQ 1 2340 1 33946 4 5 57
SELECTED SUBSCENE: 239 512 1689 512 SAMPLED EVERY' 1 LINE AND EVERY
OQUIPUT SUBIMAGE : STARNBRG 249 - 1683 512 4507

STARNBERGER SEE AND SURROUND INGS

SUMREA~-SCHODL ALPBACH 1976

PRACTICAL APPLICATION OF REMOTE SENSING
WORAKSHOP 4a: DIGITAL PROCESSING TECHNIQUES
DRHAUG/FOABS; 1971s

DATE 16-071-15

L LOCATION,

ot

THUS YIELODING THE
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CCTAP

Transfers selected channels of a LANDSAT window from a tape with
data in original NASA CCT format. An interim earth rotation recti-

fication and a 256 bytes label will be produced.

BLOCK DATA

C FOR USE WITH FOA355 TELEGNOSTICS SUBROUTINE LIBRARY

"
REAL*8 DDNAME ,DSNAKE
COMMON/LAQSAM/KARD{3) 4LIST13) ,LAQSFCI3,+6),DDNAMEL{L10D)
COMMON/ TGLIB/DSNAME,LINEL LINES,LOCCTI,LOCI M558 100

c
DATR LINE1,LINESyLOCCTE.LOCI¢M55B/ 306y 256 5559 2589%¢54647/
DATA DDMNAME/'DATASETI®,*DATASETOY/
END

DATA LINEl,... Seé the description of the source

deck.

Subroutines in this task:

CCTAP (INTBYT ,BYTINT ,MODIFY, IATICK)

' -]
ORIGINAL PAGE .
OF POOR. QUALITR
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et
MR

TASK UDCUMENTATION LOG@FDR FOA355 MULTILAYER DIGITAL IMAGE DATA HANDLING AND PROCESSING ARCHIVE { 76-07-13}

[ “Pu
LANDSAT: o
SCENE/FRAME ID CCT SEQ.~7 DATA RECORD BINARY FRAME ID BINARY IAT ID HSS DATA MODE/  MSS ADJUSTED CORJIOLISRECT
SODD~HHMMSEN NUMBER % LENGTH  SAT.CODE D00 HH MR TS STRIP [D DRRECTION CODE LINE LENGTH LINE LENGTH
1035-0938100 24 %, 3296 1 39 938 1 0 0 0 siis2iil 3. 00LGOLI1L 3240 3396
EXPOSURE SCENE CENTER  SATELLITE NARIR SOLAR POSITION SAT|REV. DEFINa M3SS DATA ACQUISITION
DATE; UT “LAT LONG LAT" ' "LONG ELEVe AZIM. DIR|NUMBs  PRED DIRECTIALASKA
DEGI ORBIT OR  |GOLDSTONE
RECORD|MASAGSFC
3LAUST2 € N4T-2L/E011-00 N N47-20/E011-05 SJN EL45 AZl43 193-0539- -1- D-  NASA ERTS E-1039-02381- R N-
TIEKNARK POSITIONS ALONG THE NASA PRODUCED IMAGERY EDGES (SIGNED INTEGER FRALTIQNS)
TOF EDGE 3705 £011-00) -9814 E012-00] ~l4i26 NO43-03| HuwRwe s g nwmnuaTe 0 rmumtninw
LEFT EDGE -9%446 N048 00= 964 uo4?-30= 11371 NO47-02= o ALLL 0 wewuwnug g mumumens
RIGHT EDGE ~1197¢ =E012-30  -7609 =NO4I=30 2901 NO4T-D)= 13432 ND46-3D= L LLLLLL 0 mrenemww
BOTTOM EOGE %962 E010-001 3040 E010-301 -2606 ND46=30] -3908 |EJ11-00 -10882 |EO11-30 0 wewnMniie
ELECTED : N F MSSB
> RAFIIN tIy6E  MTHRR MOpyal Y8kd 0L MESREV3

SUMMER~SCHOOL ALPBACH 1976

PRACTICAL APPLICATION OF REMOTE SENSING
WORKSHOP 4A: DIGITAL PROCESSING TECHNIQUES
ORHAUG/FOA355 1976

DATE 76-07-13"

ZZ
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CNESTAP

A window is transferred from a CNES75-tape to disk or tape. Also

a 256 bytes label will be produced.

BLUCK DATA

C FOR USE WITH FGAJSS TELEGNOSTICS SUBROQUTINE LIBRARY
REAL®B DONAME,DSMANME
COMHON/ LAQS AM/KARD(3) LT"TI%) LAQSFCH 3,61 ,.DDMAMEL 1M
COMMON/TGLIB/DSNAME,LINEL LINES, LOCUSL,LOCT,HSSRI 1D}

C
DATA DSHNAME/'LARSTAVK!'/
DATA LINEL,LINES,LOCUSI,LICI (MSSB/875,600, 38Ls1324495,10/
DATA GDNAME/'CNESTAPE', *CNESCENE', IDATASETOY/
END
DATA DSNAME/'LARSTVRN'/ Name of the window transferred to

disk or tape. Optional & alfanumeri-
cal characters given by the user.
DATA LINEL,... See the descirption of the source

deck.

Subroutines in this task:

BYTINT, INTBYT
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$CENE IDENTIFICATION LOG FOR FOA3S5 MULTTILAYER DIGITAL IMAGE DATA HAMDLING AND PROCESSING ARCHIVE
SCENE IDENTIFICATION REGe LATE UT HH MM S5 M5
SUT3C30A LARSTAVIKEN 04/07/75 12 7 34 158

TRANSFERRAL OF & SURSCENE TO DISK DATASET

by

.
—shae s

. w

L
DATE. 76-06=17

e
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'WINDOW EXAMINATION

NUANCES

NUANCES ‘counts the graylevels of a window and displays the corres-
ponding histogram({s).

DATA

WITH FGA3S55 TELEGNOSTICHS SUBROUTINE LIBRARY

REAL*8 DDNAME,DSNANE
COMMDN/ TGLIB/DSNAME, L INELoLINES »LOGCUSLeLOLT » M558 1 LGY

COMMON/ LAQSAM/KARDI3) LLISTI3),LAQSFC(3,6), DONAMEL{TD)
COMMON/ LEVELS/LEVEL{250])

DATA LINEL,LINESLOCUSL oLOCT yM5358/12164Z091461 4534/
DATA CDNAME/YDATASETIY/
END

DATA LINEL,... See the description of the source

deck.

Subroutines in this task:

TGHIST (GRALEV{TGHEAD, INTBYT) )
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TASK DOCUMENTATION LOG FOR FDA3S5 MULTILAYER DIGITAL IMAGE DATA HANDLING AND PROCESSING ARCHIVE (76-09-06)

LANDSAT:

SCENE /FRAME 1D EXPOSURE SCENE CENTER ORIGINAL CORIOLISRECTIFIED
SO0U—HHMMS BN OATE; UT LAT L ONG CCTisis LINE LENGTH
1330-095%2300 18JUNT3 C N58~41/8012-23 1 234 12968

INPUT DATASET SUBSCENE: LiNE} LINES Lagus LoCl oF MSSBAND;

N384E122 2u 128 134 124 4 5 &

LEVELCOUNTED SUBSCENE: 1216 20 l4él 53 4 0 0 0
ACCUMUL ., PIXEL GRAY 50

COUNT  COUNT LEVEL

i

00 PER MILL
| |

I
i
7 H 16 1%
71 fale 17 | =
155 =13 18
168 13 19 i
2uh ar 20 |
c43 a4 21 |
359 66 2z |
LY ] 23 |
54b 1u/ 2% |-
L) 82 25 |
feid 99 26 )
439 i1z 21}
Jul 62 29 |
You 49 ey |
Gy 30 39 |
1012 12 311
tv22 19 32 |
103 9 33 |
1u4i 10 3% |
L7 6 35
1047 ] au
Lyuy 2 37
1955 [ ET]
lusy o 3v )
10496 1 40 |
1350 0 41 |
lusy 2 42 |=
1059 1 43
1353 i} 44 |
1vs0 1 45 |
| l | i | | S I al
RELATIVE PI1XEL COUNT | 50 1

DATE 76=~u09-06

— ¥ gn ¢ R ox K 2§

00 PER CENT

9z

NEDIH0

FIv0d 800d J0

AL

5} 3OHvd IV
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HISTOGR

The program selectively counts pixel graylevels within a chosen
window and displays a histogram. In one of the chanmels an inter—
val is specified by the user. For pixels in this chamnel with
graylevels within the interval a histogram is computed. For the
corresponding ﬁixels in other channels histograms may also be
displayed. Another option is to give a matrix consisting of zeroes
and ones. The matrix gives a mask of ones marking the pixels to

be included in the frequemcy count.

BLOCK DATA
FOR USE WITH FCA35% TELEGNOSTICS SUBROUTINE LIBRARY

In e

INTEGER*Z MASK,3SELECT

INTEGER *2 TWRSHLE, THRSHZ,MSCNR

REAL*8 DDNAME,DSNAME
COMMOM/THRSH /THRSHL, THR SH2 M SCNR

COMMOMN/ VER/ SELECT ¢ MASKI(2500)

COMMONM/ TGLI B /OSNAME, LINEL ,LINES,LOCUS1,LOCT,M55B(1D)
COMNON/ LARQSAM/KARD{3 )} 4LTST{3),LAQSFC(3,6),DONAMELLD)
COMMOM/ LEVELS/LEVEL{256}

SELECT=0 [FOR USTNG THRESHOLDS!
SELECT=1 (FOR USING "MASK')
IN BAND MSCNR 15 PIXELS CUUNTING BETWEEN ONLY GRAYLEVELS FHRSHI AND THRSHZ

fulieNae e el

DAYA SELECT/O/

OATA MASKZL y0e?2%] 4044%1 y0y0%14044%1 40 94%19391¢1)0sLel/
DATA LINEI,LINES,LOCUST,LOCT JMSSB/T544149263993214+5.7/
DATA THRSHL p THRSH2yM3CNR/ 13, 18,5/ )

IN MS5B(1)s... ARE THE SAME PIXELS COUNTING AS THZY IN RAND MSCNR

laNnXal

DATA ODRAMI/'OATASET1'/
END

COMMON/VEK/SELECT ,MASK (x) ¥ must not be smaller then LOCI¥LINES.

DATA SELECT/0/ SELECT=0 For thresholds. -
SELECT=1 For magk (punched matrix of
zeroes and ones).

DATA MASK/1,0,2%1,...,1,1/ If SELECT=1, punch 1 if the Piiel

shall be counted otherwise 0.

Amatrix 10110
11110
11110
11110
11110
11011
will requive MASK of the form indicated.
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DATA LINEI,... See the description of the source . .
deck.

DATA THRSHI, THRSH2 MSCNR/ 13, 18 5/ THRSHI 13 The 1ower threshold
THRSHZ i3 The higher threshold
MSCNR=5 Number of the threshold

" chanmel.
Subroutines in this task:
HISTO2(HISTO1(TGHEAD, INTBYT))
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TASK DOCUMENTATION LDG FDR FJA355 MULTTLAYER DIGITAL IMAGE DATA HANDLING AND PRICESS ING ARCHIVE {76-03-15)

LANDSAT:
SCENE/FRAME ID  EXPOSURE SCENE CENTER DRIGINAL CORIOLISRECTIFIED
SDDD~HHMMS BN DATE: UT  LAT ONG CCTIS): LINE LENGTH
1043-0957400 D4SEPTZ € NS8-33/E0L1-14 0234 3358
INPUT DATASET SUBSCENE: LINE] LINES LOCus LOCY or 5
KROPPEF J 507 256 2432 256 4 7
LEVELCOUNTED SJBSCENE: 754 14 2639 12 0 0
ACCUMUL, PIXEL GRAY | 52 109 gén MILL
COUNT  ZOUNT LEVELI_________ Vo [ Y D [ [N SN ISR [
8 8 13 | TTEzMx2EEs
33 25 14 fommmem e mme e aae T AW e m—— - - ———————— o e o wmmmmewemm= 227 PER MILL
60 27 15 |-stcsmmmmmcecmeec—m— e ——— i e g e e e et — 245 PER MILL
85 25 16 | o mem m e m m e e i e e o S M e = e e o g mm e o 227 PER MILL
106 21 17 |mememmemcrmsmemaevnee—— Y e —————— e ————— em e ————— - 190 PER MILL
1].0 4 18 ‘ B r o rrr e T Y L ; :
| | [ | [ I, e I I | S U, |
RELATIVE PIXEL LOUNT | 50 100 PER CENT

62
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FoA 356

Causes a window to be-symbolcoded., Every graylevel gets a selec-

ted symbol., The result is--displayed on line printer-

B K DATA
c FOR € WITH FOA355 TELEGNGSTICS SUBROUTINE LIBRARY
C
LOGICAL=]1 CODE
REAL*E DDNAME,DSNAME
COMMGN/ CODE/ CODE( 256) .
COMMON/LAQSAM/KARDA3) 2LISTI3 )y LAQSFC{3,61,D0ONAMELLO)

COMMON/ TGLIB/DSNAMEy L INEL+LINES,LOCUSTLOCI MSSBI( 10}

DATA LINEl,LINES, LOCUS1,LOCT $MSSB/1216,2041461,53.4/

DATA CODE/L5% vy L&3 10,1020, 10¥30 1040, 12251 J2050 10 7r, 1ktgy,
LE1GY J1x P A0 1R 50, 1kt L HID P JHtEI, I RIFEP 129G, 1kI[s,
LROVIV Q1md 0y Lacd KV PO I MY I Qe 1P, I Gyt R r5e
ET Rty 2 10%?Y 1/

OATA DDNAME/'DATASETI/ .

END

ol PV

DATA LINE1,... See the descripfion of the source
. deck.
DATA CODE/15%' ',1%'1%',... . Means that the 15 first graylevels
ce cenytul, v 21057 Y/ are 'printed' with blarks, the
' next with 'l' etc. CODE must have’
256 values. (1x'u' is the same as

Tu').

Subroutines in this task:

TGCODE (ENCODE (TGHEAD , INTBYT) )



TO07-FOA356 PAGE 8
TASK DOCUMENTATICN LOG EOR FOA355 MULTILAVER DIGITAL IMAGE DATA HANDLING AND PROCESSING ARCAIVE (76-05-06)

L ANDSAT:

SCENE/HRANE IC . EXPUSURE SCENE. C NTER DRIGINAL CORIOLISRECTIFIED
CSURLEEANSeA” - BAREVGT CrETT “Long BIgiNpL  CORIOLISRERLIN
1330-0952300  18JUNT3 C N38-41/E012-23 1 2 3 4 12968
ANPUT DATASET SUBSCENE: LINE LINE LOCY L0CI OF MSSBANDS

! R554ETLPYBSCENE 126 V58 (48} 128 & 3708 7

53 4 0 0 O

GRAYLecVELCUDEC SUBSCENE . 1218 : 20 - 1461

TATT9T6TTTTVAAGOS9SYATTDASHS 0JDEFEAYYEHLOHEDAADAAHHDD o o
BAEBABTTBEATTT3TBAARSUAD3 BB TAVDGGDADKQGEE EECDEGE EHDD rx) =]
LLHGBASITbE66ICBBYBEEBE Y Y IBI66GIABIUIBEEEFECBEINIF Eﬁ
BLATBBEBOLTTSOTBCES 07 TT8047 87884360 7TCHIHCBBDFCCLBBITF B Ea
ABTABDEBATT77TASABHAATTT AL 7ABES535556BCKILGCCCCLODGGEE %3
RTICODLGDSTITIILILFFFITHACYSIEH4 44 3TACFIFCCILOFFEGFDGE. . Fﬂi;
GSADFFFEAGETIOIAGALYSNIY 03 TH 4434446 JFHFEEEEDDEFDIS0EE

A ADGHGDEHAT TBALBAAKSIOKB 446444444 0T EGHEDUGHDAEHGGHGLD %% o
EFLJFIFFFO5bu9BSBBIIEFES244% 44444 46BLECBEBCCCEIECCCLL w
FFFHJHHFCBT7868 VBBEFF 7535353333533 346B0BHNFCEBBLUCDODC %%
GLLGGCBBBBTAAMABABBATS2532333533536TACHIHCSCBEBDDODC

GGDCCCCDDLAYSATITSIAL Y T444 34444433 3349CCFIJIDLCLCEFFGK EB
CAACDDADALGOAATSD39DST4334434434344069DA9AKKDADDEE EEHF
DAEEAAAAADABBADLAADEAT 44 444444444 460 DDECEDDE BKHGEDDEE
CCCCCU9IILIBBSEBSIILCI5494442L244 460 FECABBCECCEFFFII

CBBCCCRJTRBEBTTu888TC 3033323334333 448CLCBCLBBCHFCODL
DCCBCCRAATTAToALAALABCDBO555333333235ADDHOCCCBLLCBDGE
CAACDAASYTTTTOAALYYAADDFD 7444 333333+49CCDCCCCCOCDDCCF
EDHEFEASTTTITY99ATITIERELFE07 433344430 ACADODEDDDOFKFHH
AAGEDLEABTOTTT08BI88dDHEDDAAS 4444444460 ALADAAAADDHHGED

Y': .
GRAYLEVEL 15 25 35 45 55 65 15 85 95 105 115 125

NN WRREN JURPRN (RN v P | | | | NS PRSRIOEY USSR PRVUCIRNS Uiy PN PRV SN U JENINOS IR PUPRNIR FI Jaous) DS

KEY: 123456 763A6CNEFGHIJKLANOPQRSTUV

uRAY\_EVELl 1?5 i 1?5 1 lfﬁ i 1?5 i 1?5 | 1?5 | 2?5 i 2}5 i Zf5 i 2?5 | 2?5 i 25?
Kev:q— T T T T T e T T T e e e e e e

SYNBOLCODING KE :
0 VE
|

DATE 76—09-06

T¢
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COVCORR

Computes mean, standard deviatiom, covariance and correlation.
The~corre%ation'coefficients‘may also be illastrated graphically.
One can choose an interval in one channel within which one wants

to have -the statistics quantities.

BLOCK DATA
€ FUR USE 4ITH FOA355 TELEGMDSTICS SUBROUTINE LISRARY
INTEGER =2 TMAUE,NUAVTE
INTEGER®2 THRSHLyTARSHZ s MSCNAT P ATan
REAL*J OUIAME ,OSNARE Fyq i), VISR s
COMMIMY/ KIAPS FKIMPS ° -ﬂlﬁf_f}qrr e
CTWNCR/ LADSAM/KARDI3} yLIST(3) ,LAASFCC V5, DONAME (10)
COMBIN/ NJANT 2/ 14s GE s NUSNCE( 2564 1)
COMNOMN/ PLOTTG/L INERS » LISTEP, LOSTE® , DASH
COMMON/ TGLIB/DSHAME , LINEL LI NES, LOCUS L LOCT yMS531 10}
COMMOIN/ THRSH/ THRSHLy (HRSH2 s MSCNR
C COMMON/WORKIN/AREA(KOMP S=KOMPS + 32KOMPS )
CCMMUN/WIRKIN/AREA (45 '
CONMGN/DISPLA/DISPLA
CATA KGMPS/3/
DATA THKSHI, THASH2 ,M3CNR/15, 20,5/
DATA DSMAMES TURRAM L)
DATA LINEL+LINES yLQCISYyLOCT MSSB/ 56009 1961 s Los s Se 7/ UR BAN
DLTA IMASE/1/
DAI’-’-\ f‘M-"NEE/lerB"ﬂS;fJ' T|d| 2*912"?0*1/
DATA LISTEPLOSTEP/6, 1%/
UATA DISPLAZIDD
UATA DDNAME/'DATASETI!'/
Ny

DATA KOMPS/3/ Number of channels.

DATA THRSHI,THRSH2? ,MSCNR/15,20,5/ THRSH1=15 The lower threshold.

. THRSH2=20 The higher threshold.
MSCNR=5 Number of threshold chan-
nel.

Accordinly, the only pixels which
will be processed in the selected
channels are those pixels which
lie within the interval 15 - 20
in channel 5.

DATA DSNAME/'URBAN '/ Name of the window. To be given
by the user.

DATA DISPLA/'DO '/ ) DISPLA="BO ' causes a graphic
display of the correlation coef-
ficents., Use DISPLA='DONT' to
avoid grephic display.
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DATA LINEL,... See the description of the source
deck.

Subroutines in this task:

COVCOR (TGHEAD,FLCBYT,LINPRT (MAXIMH))

. ()jgynﬁﬁﬂ; PTUGE:ISV
O’I}!i. ‘POOR QUALITY
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869-COVLIRR  PAGE 13

TASK GICUMENTATIGN LOG FOR FOA3»5 MULTILAYER DIGITAL

IM4GE DATA WANDLING AND PROCESSING ARCHIVE (76-07-271

LANDSAT:
SCINE/FRAME D EXFISURE  SCOINT CENTER ORIGINAL CORIOLI SRECTIFIED
SDLD-HAMASEN DATES JT LeT LJNG CCTLS): LINE LENGTH
1u39-0934100 21MUGTE © N4T=21FfEuUl)=DD D234 3336
ENPUT DATASET SUBSCINE: LINEL LINES LJCUs1 L2CT JF MSSBANDS
STERNPRG 239 512 1683 512 4 5 0 7
SELECTED SUBSCENE! U2ab 5¢6 b 1961 1% 4 5 D7

ONEY PIXZILS WITHIN THE INTERVLL (| 15~ 27, MSSEAND 5§
. FETIMATED MEIN AMD STANDAFD DEVIATIIN VECTORS:

4 2,37414945+71 Tellilydgz=r1

b LoT7s22%7°+21 loBuid{s9%+™)

T 2412822060+ (1 le 892 l0E+()

ESTIMATED COVARIANLE {LIALGMAL AND UPELR

4 5 7
4 B.004 . 445=01 boldtadeT=L]l 264184 3E=-11
S 4oola1b63I—(1 26299 TIF+(™ 3oboudIuEw=r1
T 265043737 —"1 2ol70h5, ==u] Laldub2s0+00

HAVE BE=ZN USED

RIGHT) AND CORFTLATION (LOWER LEFT) MATRIZES:

THE HJMAFR OF RcPRESFNTATIVES EXTRACTEL FROM THIS MULTISPECTRALLY IMAGED DRJECT FOR EVALUATION OF STATISTICS

7

BOEEJERELR
NEEHEDARAR
LEDEEEBESS ,
NERLEERRESR

[ SREBEHREL

[ E20ERaEss
1111110 kmmmm e -
111111141l === meemmm
111113k 1Y bmmmmm e
1111111131 = m e
111114111~
111111110l ==

EYRES IRV IR R TR T T T R O - O -

Ao NEMOMETEZ RS
T NLMIMETERS
BuG MANIMETERS
110 NANOMETERS

S0 -
(L -
7y -
d agn -

- O Jt

DATE 76-07-27

QUANTITIES IS

124

7€
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HEXPIXEL

Prints pixel intensity in hexadecimal form of one cr several chan-
nels. Optional versions of subroutine MSSDAT allow lumping in groups
of all selected channels for each pixel (example 1) or all pixels

for each selected chanmel (example 2) respectively.

Example 1.

BLOCK DATA
C FOR USE WITH F0OA35% TELEGNOSTICS SUBROUTINE LIBRARY
[

REAL*8 DONAME,DSNAME
COMMON/TGLIB/DSNAME, LINEL+LINES,LOCUS1,LOCT, HSSBIID)
COMMON/LAQSAM/KARDI3) yLISTI3}LAQSFCL3+6)«DONAMELLDD

c
DATA LINELl,LINES,LOCUSLSLOCI ¢yMSSB/ 1241952144880 %45¢6077
DATA DDNAME/'DATASETIY/
END
Example 2.
BLOCK DATA
C FOR USE WITH FOA355 TELEGNDSTICS SUBROUTINE LIBRARY
C
REAL*d DOMAME ,DSNAME
COMMON/ TGLIB/DSNAME, LINEL,LINES,LOCUSL+LOCT +MSSBILD)
COMMON/ LAQSAM/KARDIR I LIST(3 ) sLAQSFC{3,5 ), DDNAME{LD)
C
OATA LINELyL INESsLOCUSLyLOCI+MSSB/ 306y 16313565y Lbs%4s54D97/
DATA DDNAME/*DATASETI¢/
END
DATA LINEL,,.. See the description of the source

deck.

Subroutines in this task:
MSSDAT ( TGHEAD, HEXBYT ) ,LAMBDA

ORIGINAL PaGe
o R QUALITY: -



Example 1.

276-HEXPIXEE PAGE" 14
TASK DOCUMENTATION LDG FOR FOA355 MULTILAYER DIGITAL IMAGE DATA MANDLING AND PROCESSING ARCHIVE [ 76-07-12)

-

LANDSAT: rn "

SCENE/FRAME ID - EXPOSURE SCENE CENTER 0
LAT LONG

. RIGINAL CORIOLISRECTIFIED
SDDD~HHMMSBN DATE; uT CCTLs): LINE LENGTH
1330~0952300 18JUNT3 € N58-41/:£012-23 1234 3240
INPUT DATASET SUBSCENE: LINEL LINES LOCUS! Lock OF HSSBANDS
ORSJON 1201 128 138 ize 4 5 6 7
MSSOATA SUBSCEME 1241 L3 1448 8 ¢ 5 6 7

1408)COF 15DC1E10 {S0CLELL i50C1C10 150C1CL0 140CLCOF 1%0BLA0F LSOCLF13
140D1L0F 14001C10 lOUELCOF 16001041 14001CGF 140B190F 140B180F 130D1COF
L40Bl%0F 140C1C1) 140BLELQ 140BICL10 140BlA0E 120A190E 140B1l90E 3140CLELD
140C1810 14001012 15002012 150CIDL0 L40CIBOF 140D1IBOF 1%0CLIBDF 15001011
15081011 150C1011 15GG6LlFLL 15081F11 15081011 150C1F1l 15081011 14D81F10

9¢



Example 2,

401-HEXPIXEL PAGE 14

TASK DOCUMENTATION LGS FOR FOA355 MULTILAYER OIGITAL IMAGE DATA HANDLING AND PROCESSING ARCHIVE (76-07-14)

LANDSAT:
SCENE/FRAME ID  EKPOSURE SCENE CENTER ORIGINAL CORIOLISRECTIFIED
SDOD~HHMMSBN  DATE; UT LAT  LONG CCT(S) z LINE LENGTH
1039-0938100  3LAUG72 C N47-21/E011-00 0 20 0 3396
INPUT DATASET SUBSCENE: LINEL LINES  LOCUSL LocI OF MSSBANDS
N472ELLD 306 256 1365 256 4 5 6 1
MSSDATA SUBSCENE 306 16 1365 16 4 5 6 7
Cmmm e cmeme 554 mmmmomeomoon > Gmmmmmmm e M555 =mmmmmqmmon=) |{mmmmmmoam= - M335 =

14141616161614161T1614141610l618
12131414171713141714171714141418
131414171417131714141719181717148
14141314141413141714141d191714L7
131314141413214141413131416181814
131413131413141414141l4161414181A
161414161414141414161615618181617
17131314141312131313141313141814
L413141414131413131313141718181L7
131314131413141410414131413131714
14)31414131414141414141413141613
14141413141413141414131414141814A
13131316171313131316161616131317
13121313131313141414132414131314
18131313141314L41717171413141414%
1312131314171 717171414L714041413

SUMMER-SCHOOL ALPBACH 197¢

ODQEDFOEDEJFUECEOFCEDDODDEOEDELD
OBOBJECEDEQEOBOCOECEOEQFOEQIDELZ
OBGLCODODUDEODOLOCIODUBDILOOEIDODIE
0COCOCODD DOEOCOEODOCOIDFDFODODAD
OC JBDCOCIBICOCIOODABIAIDDDIDDELS
0CeCOBOBUBOBOCOBOCOCOCOCOCOEOFOF
QEODOBJJIDIED BODCGDODOIDELQOFIEDF
OE 0BUCUCOBOBCA0BOA0OBOCOEDCOCLLIDE
0COBODOZOCGEOLOZOBOCOBIBHELIOEDD
DBOBOCOCOBOBOCCCOBOCOBOBICACIDAD
0BGBLUBOBOCODODAZOCOCDIOBOBODDEDR
QCOBOCOCODCCOBEBOBOCODICICOL 1314
OCOCOBOEJEDBOBOCOCOCIEREOEDNCOCLD
OCuvAOBOBICOECGBOCOEQCOLOCOEQZOBOC
QEJIBOCGHI CICODODOEDEDEDDOCOCOCIC
0B0BOCOZDCIDOEDIODOCOCODODOD0BOE

PRACTICAL APPLICATION OF REMOTE SENSING

AdORKSHOP 4A:
ORHAUG/FOA3S5 1976

DATE 76-07~14

DIGITAL PROCESSING TECHNIQUES

0
rrynd ¥00d 4
AL oV TYAIDIEO

19191A191A1C191423231C171C1F282A
15181C1BLBLCLT722222)0282A2624222C
131CLCLELICLICLIPLCICLE 2C3A3T2B1LF2L
IALELDIE231D1AL1ALELC2837372A2428
131B101D181714131315181F24232030
1B191516161818181L516191B1B22363E
121917191A19171T1ALFLELC232C2A2C
1C171C1C1CLBL9iBIBLLLIBLO1T222A26
17171C1CIFLICICICICIALTLIYIE232521
15171CLELLLBLOLCIALALALTLTIC 2224
1FLALBLBLAZZLFIDLIBLIBIBLBLIULDIFLS
181919181D191618L8191LD1D1I102024
L71AL21ELF1AL619LALE2525LELAL9LE
19191B191C1B1B1E22221E20221C181C
LELIAL91CLALCICLIE2323 LF1ELCLALELE
LAL71DLD1E22202228201E201E1ELALC

><

———

U557 ~——mmmm—— =

0EGFOFODOEQFOELD1S51410DE1014181B
DDOF11101011JE15151318181615151E
OELL1213110F0F10101220272318141E
111210121210091010101A26251D1516
QFDE10L10DOCOELIDEOBOCL4EBLID1BLB
10OECGCOCODODDEDDCCODUELL1DL62426
10000EQDDEOFIDID1I1141313142A191C
LGOE111112110F111011110F0D141AL18
ODOE121212121111110F0CIEL12161T714
ODOE10L2100E1210100F0EDDOCLL15LG
100D0OEOFOEL3L11ICFOFIDOFOFL21008
100EQECQE120EIDIEDEQF111212111315
CDOFOELZ140EDCID0F121516120E0ELL
OFOE1110121012121516121215111012
10100F10101111111614121310111212
QF0C1212131514161712121211100€11

LE
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PROJECZD

Plots 2-dimensional projection(s) of the distribution of the pi-

xels in n—dimensional space on CALCOMP. (LANDSAT, n=4)

BLOCK DATA
€ FOR USE WITH FOA355 TELEGHOSTICS SUBROUTINE LIBRARY
c
REAL*8 DONAME 4DSNAME
COMMON/ZLAQSAU/KARDI3) oLIST{3) yLAQSFC{3,6),DDNAME[10}
COMMON/TGLTB/DSNAME, L INE1,LINES,LOCUSL,LOCT «MSS81{ 10}
C
OATA LINEI,LINES,LOCUSL,LOCT +MS5B/1149423+1421924¢%+15,7/
DATA DDNAME/'DATASETI*/
END
DATA LINEL,... See the description of the source

deck.

Subroutines in this task:
MFPROJ (TGHEAD)



8&6-PROJEC2N PAGE 1L

TASY DOCUMENTAT IOM LOG FQR FOA355 MULTILAVER QIGITAL TMAGE PATA HANDLING AND PROCESSING ARCHIVE {76~09~16)

LANDSAT:

SCENE/FRAME 1D EXPOSURE SCENE CENTER URIleAL GDRIULISRECTIFIED
SDOD~HHMMS BN BATES U7 LAT LONG CCTISt: LINE LENGTH
1330-0952300 1BJUNTS € NSB8=4)1/EOLIZ-23 1 234 3354

TRPUT DATASET SUBSCENE: LINEL LINES t0Cus) LOC! OF MSSBANDS

KROPPEFJ 1072 2564 1348 256 4 5 & 7

2=0 PROJECYED SUBSCENE: 1149 23 1421 24 4 5 0 1

1L AKE

KROPPEFJALL, DALSLAMNDs CLEAR~CUT TNVENTORY (ORHAUGyWASTENSONG

OATE T6-09-14&

oo
]
< ey,
g%
® P
I »)
a2
)
£8
2 g

419
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H

IMAGE GCENERATION AND MANTPULATTON
FOA 355

Generates a window on the line printer with the use of nine prin-

ter graylevels.

ﬁ FOA3S5 TELEGNGSTICS SUBROUTINE LIBRARY
REAL*H DOUNAME,OSNAME
COMMOIN/LAQSAM/KARD{3) ,LISTI3) ) LAQSFLU3+6)10DNANE (1D}
CAOMMON VGLIB/DSNAME, L INEL,LINES,LOCUS],LOC14HS5B1 10}
INTEGER*Z TMAGE,NUANCE

COMMOM/ NUANCE/ IMAGE, NUANCE( 256, 3)
COMMON/PLOYTG/LINERS, LISTEP,LOSTEP, DASH

OATA NUANCE/19%9, %0, 2%T1 6159 2%49392%24226%1/

DATA LINEL#LINESsLOCUSL LOCI sMSSB/LZ216+4200149619534%/
DATA LINERByLISTEP,LOSTEP/'EACH's1.1/

DATA ODNAME/YDATASETIY/
END

DATA NUANCE/19%9,2%8,2%7,6,...,226%1/ The pixels having one of the
19 lowest digital values (O,

G ADAT o i 1,...,18) get the printer gray-

STLVATHY o0 o 2y level 9 (corresponding to black),
the next two get printer gfayle—
vel 8 ete, The last 226 values
get printer graylevel 1 (white).
NUANCE must have 256 values.

DATA LINEL,... See the description of the source

deck.

DATA LINERS,LISTEP,LOSTEP/'EACH',1,1/ If LINERS has not been assigned
the value 'EACH' an 'interpola-
tion' reduction of the number
of output lines is performed to
compensate for the rectangular
form of the line printer charac-
ters. - .
If LISTEP=1 and LOSTEP=1, every
line and every pixel per line

are printed.



Subroutines in this task:

TGPRNT (LNPRNT ( FGHEAD, INTBYT , MAXTIMH , NUANCT) )

ORIGINAL PAGE Is
OF POOR QUALITY

41



T06=-FDA355 PAGE 8

FASK UDOCUMENTATICN LOG FIR FOA355 MULTILAYER DiGITAL IMAGE DATA HANDLING AND PROCESSING ARCHIVE (76-09-05)

LANDSAT:
SCENE/FRAME ID  EXPOSURE SCENE CENTER ORIGINAL CORIOLISREGTIFIED
SODD=HHMMSBN~  DATE; UT LAT LONG CCT(SI¢ L INE "LENGTH
1330-0952300 L8JUNT3 € N5d=41/E012-23 1234 12968
INPUT DATASET SUBSCENE: L14EL LINES Logus) 1LaC1 OF M§SBANDS
N534EL22 2ol 128 38 178 4 5
LINEPRINTER SUBSCENE: 1216 20 1461 53 4 0 0 0 EVERY 1 LINES, EVERY 1 LOCI

DUZ TO THE SELECTED LINERATE “SACH® THERE WILL E 20 LINES AND 53 LOCI IN THE LINEPRINTER IMAGE
DATA NUANCES L9% 9y 2% 8y, 2% Ty 1% 6y I* 54 2% 4y 1% 3,

2 2% 2,226% 1/
66663 0HBRBRRDTINSADHOEDLBA—O8 L--—5 88~ ~le8i88 |1
REBUOOEREONEIRDEGGOLLE L BOBBEOL] 191 -——1ll- == 11
ABANBREENNEDL AEINEGOSAAIDED LA CHDOESA A——m——AA- -

AMBBLALAGOEERUEL LADERRESSDE S0 T EDEORDA AAAL-AAAAA -
SEPBLAAAABERERES LCAAGBEDOARI AA SEEBERAA ALAAALL A
BESALL]l leSEEDDEE l-~-EERACDOARNRRNEOA—~ —L AL L-- —1

WEI 1 ~—~~000BEDIOES 104060BANRERED - —~~-1]1~-1BD])~~
8€1 1- SREREBIER SRRARRRRRNGL- -1] G- 11
== = ~=-3083BARAL ~——VNADBANERBESAA-AALAALA- —AAAAA

—— —AASSELACERC-~GANREBENEBRARENALA -AAABALALLLA
1 AAAALEDSO36AGL AHAANORARRRAREIRNFHA AAAAAALLLLA
LAAPAL10EBEGIEEHGAGERRBREBNABARRREDA A— LAAAA———
189111v) 85RE0062 LB 1PCENARBABASARNRNSE L 0BS 1911~~~ -
1E~-8353816888] 1€61-CCANERERARRANNEAE11~1H] ) =1l=-
AAMAAABUSARDASOEECRAALORSESANRREEERE A~ —ALA AA—AA-———
ASALAABDIZ ABDSOEEARDA LAGEREBADREEENENA AAALAMAAAL —ALLA
1AAAAAALB BECROEEEEEHAALA0SORNRERMURGI L] 1 ALAMAAAAL A
JES11860 S REREICR0D32 L1 - LONAARRIRRRERTAALAAAAALALLAA-
¢ 7i-~-~000CENBEIENRNI- ~~-- |CARDERADBAE D1 111111~ -
"88 -~I-CENNURSEEEENNE] ] 19CENAREBRREE 10801686611 -1

DATE 76-09-06

-

A


mailto:lAOmaa@.3BUUISEAAAAAAAAAA

43

CALCOMP

Generates a window on the microfilm plotter with use of the 16

plot graylevals 10 - 25.

BLICTK DATA

C FOR USE WITH F3A4355 TELEGNOSTICS SUBRDJUTINE LIBRARY
RZAL*E DDNAME, DSNAME
COMMIN/LAISAM/KARD(3} ,LIST{3),LAASFC{3,6},0DNAMEL{1D)
COMMIN/TSLIB/DSNAME, L INEL,LINSS,LICUSLLOZT»4853(1))
COMMON/PLOTTG/LINERB+ LISTEP,LOSTEP, DASH
INTEGER*2 IMAGE,NUAVZE
COMMON/ NUANCE/ IMAGE, NUANCE(256+4)

DAYA LINFL,LINES, LOCUS]1,LOCT fMSSB/239,951241689,512453/
DATA NUANCE/L1%25926122+20419917415,2%1%,2%12,235%1)/
DATS LTSTEP,LISTEP,DASH/4,3,10./

DAT2 OONAME/YDATASZTI/

EVD
DATA LINEl,... ‘See the description of the source
deck.
DATA NUANCE/11%25,...,233%10/ The 11 lowest values a pixel can

have get the plot graylevel 25,
the next get plot graylevel 24
ete. NUANCE must have 256 levels.
DATA LISTEP,LOSTEP,DASH/4,3,10./ Each input pixel will be repre-
sented by a 4#3(LISTEP*LOSTEP)
matrix of output pixels of uni-
form intensity.
DASH=10. The length in input pi-
xels of a line segment and of the
gap in the dashed line used as a
féame surrounding the plotted win-

down

Subroutines in this task:

TGPLOT (MFPLOT (TGHEAD) ,FRAME) -

cﬂ? P(ﬁjﬂvcl ‘



338-CALLOMP PAGE 16

TASK DICUMENTATION LOG FOR FOA3535 MULTILAYER DIGITAL IMAGE DATA HANDLING AND PROCESSING ARCHIVE {76-07-23)

LANDSAT:
SCEMNE/FRAME ID EXPOSURE SCENE‘CENTEB ORIGINAL CIRIOLISRECTIFIED
SODD~AHMHMS BN DATE; JT L&t LONG CCTIS):= LINS LENGTH
1039~7938100 31AUGT2 C N4T7=21/E011-0) J 2 3 4 3396
INPUT DATASET SUBSCENE: LINE1L LINES LOCUS: L3cI OF M5353ANDS
STARNRRS 239 512 l689 512 4 5 6 7
MICRIFILMED SUBSCENS: 239 5L2 1683 512 3 5 0 )
DATE NUANCE/ L1%2%, 1%24, 1%22, 1%20, L*19, 1#17, L¥15,

2 2%L4y  2H12,2353%10/

SUMMER=SCHODL ALPBACH 1976

PRACTICAL APPLICATION OF REVOTE SENSING
WIRKSHOP 423 DIGITAL PRUCESSING TECHNIQURS
JRHAUG/FIL355 1974

DATE To=07=-23

oy
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TNKJETS

Generateé‘a color image on’paper or transparency using one or
more of three pOSSLble ink colors. Presently the image ls gene*
rated on tape at the Stockholm Gomputer Center and suBsequently
imaged at FOA 355. Colors can be assigned as an obJect 1dent1f1—
cation color code (example 3) or as intensity modulated false A
colors for up to three separate wavelength band 1mages (example
4) The three base colors used are vellow, magenta and cyanhz“'
ugually in thg; order for increasing wavelength of the multispec-
tral band iméged since the cﬁlor mixing is of the so called sub-

tractlve type. Result1ng color mixtures — in theory - using no

1nk () and full (15) ink 1ntensaty are as indicated in table 1.

Table 1. Color generation table for the inkjet plotter.

'subtractive' ~ '"theorical’
ink ¥ M image color

0 0 0 white

15 0 0 yvellow

15 0 magenta

intensity 0 0 15 eyan

15 15 0 red

15 0 15 green

0] 15 15 blue

15 15 15 black

BLICK DaTe

E FOR UST WITH F2A355 TELE3NQOSTICS SUBROUTINE LIBRARY

REAL*8 DSMAME, DDNAME
CIMMIN/TSLIB/DSNAME, L INEL ¢+ LINES,LOCUSL,LOCE,HS53( 12}
COMMIN/LAQSAM/KARDI3) 4 LIST{3),LAQSFC{3,5) »DDNANE( 12}
COMMON/ PLOTTG/LINERS, LISTEPsLOSTE? s DASH

INTEGER*2 [MAGZyNULNCE

COMMONS HUANCES ITMAGFE, NUANCE( 2564 3)
COMMON/MSSTNK/NSSY M3 ST, MSSM

DATS DENAMZ /Y INKJETIMY/

DATH MSSY,MSSC  MSSM/6+3,9/

pava LIMNEL,LINES,L3CJIS1,LOCI,MSSB/f 1315,183,2574132+3,5,9/

DATA NJANCZ/ 5#%15,14:13+12,0191399189715459%93524233%1,
S¥159 149139121 191039:8s71695+1492%34422,231%],
2%13914913412+7%1143%1D,3%3,2%3,2%7,4%5,3%5,3%4,3, 2,
222%1/

DATS LTISTSPLOSTEP,JASH/ 636y 12a/

Dﬁgi DONGME/* DA TASETTI ", TDATASETI Yy " JATASETI Yy "INKIMAGE" Y

N

FTOY N

ORIGINAL PAGE IS
OF POOR QUALITY
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DATA MSSY,MSSC,MSSM/633,9/ MSSY=6 Channel 6 is yellow.
' M38C=3 Channel 3 is cyan.

MSSM=9 Channel 9 is magenta,

DATA LINEL,... ) See the description of the source
) - deck.
DATA NUANCE/5%15,14,... See example 4.
cer33,2,220%1/

DATA LISTEP,LOSTEP,DASH/6,6,10./ Each input pixel will be repre-
sented by a 6*6(LISTEP*LOSTEFR)
matrix of output pixels of uni-
form intensity.

DASH=10. (has presently mo func-.

tion in this task).

Subroutines in this task:

INKJET(BYTINT, TGHEAD ,NUANCT, JETSET (INTEYT)) -



388-INKJETS PAGE 8

TASK DICUMENTATICN LDG =OR FJIA355 HULfILAYEl DIGITAL IMASE DATA HANDLEING AND PROCESSING &R

MSS=~752

SCENE IDENTIFIZATION
SU753304 LARSTAVIKEN

INPUT DATASET SUBSCENFE:
LAISTVKN

SUBSCENS SELEZTED FIR YELLOA
DATA NUAYCE/ 5%l5,
4 1* d,
3 23ue%, 1/

INPUT DATASET SUMSCENE:
LAISTUKN

SUBSCENE SELECTED FIF CYAN
DATA MUBNCEZ B¥lh,
2 1* dy
3 231% 1/

INPUT DATASST SUBSCINE:
LARS TVYRA

SUBSCENS SELELZYTD Flet Ma 3TNTH
DATA NULNLES 2%13,
2 i 2% dy
3 222+ {7,

EACH ORIGINAL Z2TXEL PLITYED 8% 1 UNIFIRM

DATE Toe=-DM7~l8

1¥14%,
1+ 7,

1*1%,
1* 7y

1%14,
2% 7,

24f2T/T5

LINEL

1315
1315
1¥13,
L¥ &y

LINEL

131>
131>
Lxl3e
1% ny

LI M=
1315
1315

1%x13,

4% fy

12

LINES

182
183
Leld,
Lk Gy

LINES
183
183 |

1%]12,
1* 5,

LIMN=S
1323
133

L*i2,
s 5,

REGe DATE UT HH MM SS M§

7 34 158

LOCUSL
257
257

1*11,

1% &,

1L*10y
1* 3,

LOCuUs]
257
257

1*11,

1% 4,

1*173,
2% 3,

LI3CJsL

257

257
T*11y —3%10,
A* 4y 1% 3,

6% b [NKJET PIXZL MAYIIKs

CHIVE (76-07-16)

Loci OF NSSBANDS X
132 29 3 % 5 6 7 3 31 .
132 43S 6
1* 3y
1% 24
S0
S8
g
LoCI OF H53BANDS . ~ g:
132 J O 3 4 5 6 7 3 917 0o
132 M35 3 ot v
1% 3, . o
fu 2, E;
L3t IF 45384475
132 27 3 e 5 6 7T 3 919
132 %5 9
3e 3,
1* 2,

FTHE TYKJET JI4ASE THEREFIIE HAS 1098 INK-LINZS 38D 792 INK-LOCI
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Example 3.
e 7nn AL —33;:;‘.5

. zg TN e
To do a color image of only.ope channel of a classified image
AR £ 3

(with type objects identified by numbers) e.g. a 4 x 4 window:

0 1 2 1
710 10 3
1 110 3
5 510 10

We want the digital values to correspond pairwise to a specific
color, 0 and 1 (blue), 2 and 3 (green), &4 and 5 (yellow), 6 and
7 (red), 8 and 9 (light red) and 10 (black).

According to table 1, blue is a combination of magenta and cyan.
Using full ink intensities digital level 0 and 1 must have no yel-

low, but equal amounts of magenta and cyan. (table 2).

Table 2.
Digital wvalue Ink color
Y M C
0 0 15 15
Blue 1 o 15 15
2 15 15 0
Green 3 15 15 0
4 15 0 0
6 15 0 15
Red 7 15 0 15
. 8 7 0 7
Light red . 9 7 0 v
Black 10 15 15 15 Every column must con-
White 11-255 0 0] 0 sist of 256 values

Fable 2 is then converted color by color to:

DATA NUANCE/2*0,6%15,2%7,15,245%0, MSSY
4x15,6%0,15,245%0, MSSM
2%15,4%0,2%15,2%7;15,245%0/ MSSC

MSSY is obtained by assigning 'graylevels' to column Y and so on.
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Example 4.

To do an intensity modulated false color imige with three sepa-

rate' channels.

Do as if simultaneously generating three black and white line
printer images (task FOA 355) and put them together in NUANCE.
In NUANCE the channels must be ordered as in the variableg MSsY,
MSSM, MSSC by whi;h one assigns desired channel numbers to the
appropriate ink color. (Note that the colors in the eﬁemplifying

BLOCK DATA and in the task documentation sheet are-erroneopsly

ordered.)

S
ORIGINAL PAGE
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RAMTEK

Transferral of a window from disk dataset. to tape for -subsequent
display on the Ramtek TV-monitor. The Ramtek system allows. gene— -
ration of so called pseudocolor cr false color images (color mi-

xing by Ehg additive principle). .

BLOCK. DATA
C *FOR USE WITH FOA355 TELEGNCSTICS SUBRGUTINE LIBRARV

RE2L*8 USKAME , DCNAME

COMMON/ TGLI B/DSNAME,LINE1yLINES,LOCUSL ,LOCT , MSSB(10).
"COMMON/LAQS AM/KARD{3) ,LIST(3) s LAQSFC (346 ),DDNAMEL 101
COMMOM/ PLOTTG/LINERR, L[STEP.LGSTEP.DASH -
‘INTEGEF*2 IMAGE,NUMNCE '
COMMON/NUANCE / IMAGF yNUANCE(25643)

COMMEN/ RAMTEK/LINWDS (160)

C
TATA LINEl,LINES,LOCUS].LOCT MS5B/1390,+630+1504300,5/
CATA LISTEP,LOSTEP,DASH/ 1515104/
CATA DDNAME/'DATASETI', 'CATASETO'/
END
DATA LINELl,... See the description of the source

deck.
DATA LISTEP,LOSTEP,DASE/1,1,10./ Each input pixel will be repre-
‘ sented by a 1*¥1 (LISTEFP*LOSTEF)
matrix of output pixels of umni-
form intenmsity, i.e. one input
pixel gives one output pixel.
(DASH=10. has presently no fune-

tion in this task.)

Subroutinee in this task:

TGRTEK (TGRBW(BYTINT,NUANCT,RAMSET))



507=RAMTFK PAGE 18
SCENE IDEMTIFICATICN LOG FCR FNA355 MSS5-75 MULTILAYER DIGITAL [MAGE DATA HANDLING AND PROCESSING ARCHIVE

SCENE TDENTIFICATION REGe DATF UT HH MM S5 M5
1 A K o K E.
INPUT OATASET SHBSCENE: LINEL LINES LOcus1 LOGt 0F MSSEANDS
SU7solor . 1390 600 152 300 o o 0 0 5 0o 0 8 2110
RAMTEK B/W SUBSCENEMDATASETO 1390 &CO 150 300 QO ¢ n o 5 0 @ 0 @ n

EACH DRIGINAL PIXEL PLOTTED AS A UNIFORM 1% I RAMTEK PIXEL MATRIX, THE RAMYEX TMAGE THEREFDRE HAS &F0 LINES AND

RAMTEK, CLASSIFIED rﬂasé' ULTUNA

DATF 75-Db-25

ALIIVOD ¥00d 40
o FOVS TYNIDIND

390 Lncy

18
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MOVE

Move a window from a disk dataset to ancther disk dataset. The

possibility to halve the values of the pixels exists.

BLOCK DATA
c FOR USE WITH FOA355 TELEGNQSTICS SUBROUTINE LIBRARY

LOGICAL*1 CODE

REAL*38 SELECT

REAL*8 DONAME »DSNAME

COMMON/CODEfCODE( 256)

COMMON/LAQSAM/KARDL3) +LIST(3),LAQSFCL3,6), DDNAKELLD)

COMMONSCOMPR /SELECT

COMMON/ TGLIB/DSNAMEs L INEL,LINES,COCUS1,LOCI,MSSBE10)

DATA LINEl.LINES,LOCUSL,LOCI,MSSB/1150, 20,1250,40.5 1/

DATA ODNAME/S 'DATASETI 'y *DATASETOY/

DATA SELECT/ 'COMPRESS?*/

DATA CODE /2%ZD042%101+2%70242%20342%104e2%705+2%20642%¥10702%208 4
22%700,2%20A, 24208 ,2%70C s 2*70D, 2%Z0E, 2% L0F 2% 710, 2%211,2%712,2%713,
32K L492%21592%21642% L1 T92%01892%21992% L1 As2*21B12%2Z1C 2% 110y2%21E
L2247 IF ¢2%[204 2% 2L 3 2* I 224 2%123,) 2% 1244 2%] 209 2% 26+ 2%L2T,2¥128,2¥129,
S2%L2A92%228 4 2% L20 42K 12D 4 2% I2E 2% I2F 4 2% 130, 2%73]1,2%732,2¥%133, 2%7 34,
G2*I3592%136, 2% L3 Ty 2% L 38y 2%130 2% Z3A y 2% 1384 2% 230 1 2% 23 Dy 2¥ I3E+2%23F,
T2¥14092%204) 1 2*L4292% L4349 2% 24%y 2% L4509 2¥ 1900 X I4T1 2% L 48 42% 1491 2*LGA
B2HL 4B e 2% 240 ¢ 2¥ LD 9 26 L 4E 9 24 Z4F 1 2F 50 4 2¥ 1514 2% 152+ 2%753+2¥ 1541 2% 1554
Q2%256 2% 257 2%Z58, 2K7 59 2¥15A, 2% 158 ¢ 2k15C4 2% 150 y 2*Z5E 4 2¥ L5F 4 25260,
12%26192%262 2% 203 92F 264y 2%20542%706¢2%L0T12*26812%269+2% L0Ay 2%268 4
22%16C 92% 26Dy 2¥LOE 9 2L 6F g 2¥ LT 0y ¥ LT 9 2RI T 29 2¥ LT3 42 LT 49 2% LT3 42%LTh +
B2% 2T Te2%2T8 4 2K LT 426 LTA$2®ITB2*LTC 4 2% 27D, 2% ZTE41 2¥LTF/

END
DATA LINEIL,... See the description of the source
deck.
DATA SELECT/'COMPRESS'/ If SELECT="COMPRESS', every vzlue

will be divided by two.

Subroutines .in this task:

TGSEL (SELECT (TGHEAD , BYTINT , INT3YT))



7 G8~-MOVE PAGE 14

TASK DOCUMENTATION LOG FOR FUOA355 MULTILAYER DIGITAL IMAGE DATA HANDLING AND PROCESSING ARCHIVE {76-09-061

LANDSAT:
SCENE/FRAME ID EXPOSURE SCENE CENTER ORIGENAL CORICLI SRECTIFIED
SDDD=HHMMSBN DATE; uT LAT LONG CCT{S): LINE LENGTH
1330-0952300 18JUNT3 C N58~41/EJlZ2=23 1234 3240
INPUT DATAJET SUBSCENE: LINE] LINES Lacy LOC I OF M$S5BAND
BRSJBN £0$3 123 122& 200 % g 6 ?
TRANSFERED SUBSCENE 1150 20 1250 40 ¢ 5 0 7

ALL VALJUES DF THE PIXELS HAVE BEEN DIVIDED oY 2

DATE 76-09-0¢

Fl

€q
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COMPOUND
Caleculats the difference or the sum between two chanmels. For

other expressions one must insert the appropriate program state-

ments in subroutine OPTION.

BLOCK DATA
FOR USE WITH FOA355 TELEGNOSTICS SUBROUTINE LIBRARY

[aNe]

LOGICAL*! DIVTAB,DIVGO

LOGICAL*1 BIWORK(512)

REAL*8 DDNAME ,DSNAME

COMMON/ TGLI B/ DSNAME, L INE1LINES,L2CUSLEsLOCI +MSSB(10)

COMMON/LAQSAM/KARD{3}yLIST{3) s LAQSFC(3+6) DONAME{ LD}
INTEGER®2 IMI,IM2,5IGN

COMMON /EXPR/ TM1,SIGN.IM2

COMMON /T AB/ DIVTABL414},0IVGO(98)

COMMON/WORK /B1WORK

DATA LINEl1,LINES,LOCUS1+LOCIoMSSB/1103,61+1291410045.7/

DATA IM1,SIGN,IM2/7s"-"45/

DATA ODNAME/?DATASETI?, "DATASETO'/

DATA DIVTAB/2¥Z00¢2%101,2%Z02,2% 20324204, 2%205,2%23642%227y2¥ 7108,
224709 42%20A32%20Bs 25200 s 2%Z0Ds 2*L0E + 2¥Z0F» 2*¥Z 10+ 2% 11+ 2¥Z124 2213,
324714 42¥21542%7216 2% 21T +12%Z1 82411992421 Ap 2% 110y 2%ZLL,2%21Dy 261 1E,
G2RI\Fg2¥720, 2%7 21 3 262 224 2¥T2 3y 2k 1249 2hT2542% 26 92% 12T +2%2284+2%729
G2472A92%72B 4 24 22C o2 L2201 2% 22Ce 2% I2F+2#230,2%23142%232,2%133, 2% 34,
62¥7 35,2536, 2% 73T 22k 3842273 0,2% T34 +2%738,2%73C,2%730,2%13E,2FI3F,
T2#74042*% 41 ¢2%24292% 1439 2%2541 252451 2%L 469 2% L4 T12%240+2%24942F 2528,
B2%k7 48 ,2%740 2% T4D 42K T 4E J 2#T4F 2% 150 ,2%751,2%152,2%753,2%754,2k155,
GZH*Z256 42K 571 2¥L5892%L 599 2%I5 A9 2% 158 4 2%Z5C 9 2% 15D 9 2#25E 2% I5F 2% 260 ¢
12¥261 y2F202 1 2% 7634 2% 164 2¥TE5, 2% 66 4 2% 26T 2*760,2%2569,2% 164, 24168,
22360 2% L06D ¢ 2HTOE 9 2% OF g 2¥ LT 09 2% IT19 2% LT 2924 L7394 2%ZT4+2%L7542%ZT0
3247 TT42%LT8 2% 2T9 g 2% 7 TR 2% TR 2% I TC o 27T Dy 2RI TE» 2%LTF 2%7804 2¢7 81,
G2%70242% L83, 2% 784 42¥ 185424 ]B692% 187 92%LB8892+789+92%73A,2%788s2528C
52%I80,2%735, 2% 18F; 2%1 90, 2%791,2%192, 24793, 247 94, 2%x795,2% 195,21 97,
62%798,2%Z99 2¥7GA s 2¥LIB 1 2¥L9C 2K 19Dy 2HIFE, 2H IFF 9 2%ZA0 2% 2814 2K1A2
T2%FA3,2%7A4, 2% ZAS, 2¥TAL 2¥ZA Ty 2% IA8 ) 2% TA T 25 TAA 4 2% ZAB 25 A, 2K ZAD
B2*%IAE y2%7AF s 2% 70 ¢ 2% LBL 1 2% ZD2¢2% 1B 3¢ 2* LB Gy 2X[BS s 2#LBO6 2% BT+ 2%1D 83,
Q2%289,2%2BA, 2% BB 4 2% LB ,2%2BD,2*LBE 2% IBF,2%2C0,2%2(1,2%2C2,2KIC3,
12%ZC4 4 2% L0541 2FICH4 2% LCT 2% L0842 L0y 2#ZCAp 2% ILBy 2#LC+2¥ILD9 2% ILE/

DATA DIVGD/
2Z¥LCF 9 2%Z00 2%Z01L 9 2% 202y 2%ID 34 2% D%y 2%ID Sy Z¥ID6 ¢ 2% LI T 92+ 1DB42F D9y
32%IDA,2%208, 2% 2DC, 2% 200, 2%ZDE , 2% LDF 2% 2EQ, 2% IEL 4 2% TE2, 2% 1E3, 2K LE4
G2%IES 2% ICOy 2¥IET 2% EB 2¥2E G 9 2% IEA ¢ X LEB ¢ 2% [EL 2% ZEDZ* IEES 2% LEFy
S2¥7F042%2F) y 2%2F242%2F3 4 2%2F 44 2% IF 54 2IF 6y 2¥LFT ¢ 2¥LFB 1 2%IF 94 2¢€LFA,
G2¥IFB 4 2% IFL 4 2%2FD 2% 1FE 2% ZFF/

END

DATA LINEL,... See the description of the source
deck.

DATA IM1,SIGN,IM2/7,'-',5/ M1l and IM2? number of channels.
SIGN="-" or "+',
/7.'-",5/ means therefore channel

7 minus channel 5.

=
IGINAL PAGE
Eg; P(ﬂjﬁ Cﬁjﬂlﬁﬂnf



Subroutines in this task:

COMPOZ { TGHEAD , BYTINT, OPTION) INTBYT) )

55



164=COHPOUND PAGE 13

TASK DOCUMENTATIGN LOG FOR FOA355 MULTILAYER DIGITAL IMAGE DPATA HANDLING AND PRDCESSING ARCHIVE (76-09-02)

OF MSSBANDS
4 5 & 7

LANDSAT:

SCENE/FRAME 1D  EXPOSURE SGENE CENTER ORIGINAL CORIOLISRECTIFIED
SODD-HHMMSEBN DATE; UT LaT LONG CCTiS)= L INE LENGTH
1330-0952300 1BJUNT3 C N58=41/E012-23 1234 3244Q

TNPUT DATASET SUBSCENE: LINE] LINES LoCusi Loct

ORSJUN 1073 128 1240 200

MSSDATA SUBSCENE 1103 61 1291 le¢

DATE 76=0S5~02

9¢
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TRAINING AND CLASSIFICATION
TYPEHEAD

Initiating a type—object library.

BLOCK DATA
[ FOR USF WITH FOA355 TFLEGNOSTICS SUBROUTINE LIBRARY
¢ -
REAL*8 DDNAME, DSNAME
COMMON/ TGLTB/DSNAME, L INEL jLINESLOCUSL,LOCTyMSSBI10)
COMMON/LAQSAM/KARD (3} ,LISTI3) ,LAQSFC( 3,6) DONAME(10)
COMMON/KOMPS / KIMPS
COMMIN/ MSTYPE/ MSTYPE ,HSCHIN,MSCMAX
C
DATA DSNAME/SUNSB4E1221/
DATA MSTYPE,MSCMINsMSCMAX/134,7/
DATA KOMPS /37
DBTA LIMEL,LINES,LOCUSL sLOCT yMSSB/10T7392564134342564%15+ 7/
DATA DONAME/'DATASETD'/
END
DATA DSHNAME/'N584E122'/ DSNAME is the name of the scene

to be classified {(constructed in

a prescribed manner from the geo-

graphic coordinates — here N58-

41/E012-23 - for the sceme center).
DATA MSTYPE,MSCMTN,MSCMAX/1,4,7/ MSTYPE=]l For LANDSAT.

MSTYPE=2 For MSS-75.

MSTYPE=3 For VHER.

MSCMIN Lowest channel number.

MSCMAX  Highest channel number.

DATA XKOMPS/3/ KOMPS Number of channels.
DATA LINEL,... See the description of the source
deck.

Subroutines in this task:

BYTINT
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9B4=TYPEHEAD PAGE
TAS}'K@OCUMENTAT;UN LO6 FOR FUA355 MULTILAYER OIGITAL IMAGE DATA HANDLING &ND PROCESSING ARCHIVE (76=09~141
INTTIATING TYPE-CLASS TRAINING-LIBRARY FILE:N584E122

XROPPEFJALLy DALSLAND, CLEAR-CUT INVENTDRY (URHAUG,WASTENSON)
DATE T6=~09~14

8s
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TYPELIB

Stores original digital dara from type—objects for further use in
maximum 1ikelihood classification. The type—object dees not have
to be rectangular, not even connected, but can be any number of
arbitrarily formed areas chosen by using mask(s) or prcduced by
using thresholds in one channel as determined with the aid of the

HISTOGR task.

BLOCK DATA
C FOR USE WITH FDA35S TELEGNGSTICS SUBRDUTINE LIARARY
LOGICAL %1 PIXEL

C TN PIXELIXA)s X MUST NOT BE LESS THAN LINES*LOCI*{NUMBER DF CHANNELS)
COMMON/ PIXEL/ PIXEL{250Q0])
INTEGER*Z OB.JNR,AREANR, COOE
COMMONS PARAN / OBJINNE , G JNR, AREANR, CODE
IMNTEGER®2 SELECT,MASK
COMMON JVEK/ SELECT,HASK{400)
TMTEGER*2 THRSHI1, THRSHZ(MSCNR
COMMOM /THR SH/ THRSHL ,THRSH2 yMSCNR
REAL *B DONANE, JSNAME, OB JNME
COMMON TELTB/OSNAME L IME L, LTNES,LOCUSL,LOC T HS55R( 1N}
COMMONZLAQSEM/YARD{ 3} yLISTI3F,LAQSFC(346)ODNAME( 10}

c
¢ SELECT=0 (FOR USTMG THRESHOLOS )
c SELECT=1 (£0R USTHNL MASK)
C OBJIR=NUMBER OF THE TYPE-OBJECT TO BF ENTERED
£ AREANR=[UMBER GF THE TYPE-UBJEGT SUBAREA TD BE ENTERFQ
C CODE=1 {NEW TYPE-CLASS AND MNEW AREA)
r CODE=2 (MNEW AREA!}
f  CODE=3 {DELETE AN AREA}
C CONE=<4 [UVELETR & TYPE~CLASS!
C
DATA SELECT /0/
DATRE MASK/S2L,0,1,0/
DATA DB.JNPBE, QBJINRy AREANR, CODE/ 'P INFE " e5¢242/
DATA LINE]SLTINES, LQCUSL (LIOCT 4MSSH/129T, 4e1453, bGed 54T/
DATA THASH] s THRSHZ{MSCNR 70,2554/
DATA DDMAME/'LTBRARY *JV/TEMPQRARY, FOATASETIY, IPRINTER '/
END
COMMON/VEK/SELECT , MASK (%) x must not be less than LINES*
*LOCI when SELECT=I.
COMMON/PIXEL/PIXEL (x) x must not be less than LINES*
¥LO0CI* (pumber of chamnels).
DATA SELECT/0/ SELECT=0 For thresholds in channel
MSCHNR.

SELECT=1 For mask (punched matrix

of zeroes and ones).

ORIGINAL PAGE I8
OF POOR QUALITY
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DATA MASK/5%1,0,1,0/ If SELECT=1, punch 1 if the pixel
shall be counted, otherwise Q.
Amatriz 17111
1010
corresponds to DATA MASK of the
form 5%1,0,1,0.
DATA OBJNME,OBJNR,AREANR,CODE/
[/ 'PINE ",5,2,2/ OBJNME  MName of the type-object to
be entered.
1OBJNR "Number of the type—oéject
to be entered.
AREANR  Number of the type—object
_subarea to be entered.
CODE=1 New type-object and new
. area.
CODE=2 New subarea.
CODE=3 Delete an area.
CODE=4 . Delete a type—object.
DATA,LINEl,.fl: ' See the description of the source
deck.
DATA THRSH1,THRSHZ ,MSCNR/0,255,4/ THRSH1=0 The lower threshold.
THRSH2=255 The higher threshold.
MSCNR=4 Number of the chanmnel.
With these threshold parameters
all pixels within the selected win-
dow are accepted as helonging to

the type object.

Subroutines in this task:

REORG (INTBYT, STATIN(INTBYT,TGHEAD))
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024-TYPELIB™ PAGF &

TASK DRCUMFMTATION LOG FDR FO32355 MULTILAYER DIGITAL IMAGE DATA HANDLING AND PROCESSING ARCHIVE (T6-09-14)

LAMDSAT:
SCENE/FRAME ID  EXPOSURE SCFME CENTER ORIGINAL CORIGLISRECTIFIED
SDPO-HHMMSRN  DATE; UT  LAT  LONG CCTiS)s LINE LENGTH
1330=-09562300 18JUNTS € NMS8=41/FQL2-23 12 3 4 3358
INPUT DATASET SUBSCFNF: LINEL LIMES  LDCUSI LAct OF M5SBANDS
KRQPPEE g 1073 256 1348 256 4 5 6 7
TYPE LIBRARY: NGH4F12?2 4 5 0 T 0BIS: S  KOMPS: 3
ABJFCT  PIXELS DBJFCT  OREAS LIMEL™ LINES  LICUSL LICI  THRES~  THRES- THRESHILD PIXELS  AREA
NAME £KOMPS  NUMRER HOLD 1 HOLD 2 BAND AKOMPS  NUMBER
CLFARCT3 129 ; 1 1301 5 1467 8 22 25 4 129 L
CLE&RCTZ 86 2 1 1292 4 1445 8 " 22 24 4 66 1
REGROWL1 69 3 1 1303 & 1480 5 22 26 7 69 1
REGRNNLG 60 4 1 1302 5 1475 5 18 23 7 60 1
PINF £ 1+ 5 . 2 1291 4 1483 4 0 255 4 48 1
1297 4 1453 4 o] 255 4 48 2

KROPPEFJALL, DALSLAND, CLEMR-CUT INVENTORY {ORHRUG,MASTFNSCON}

DATF 76~-0%-14

TvAd YOOd JO

AL

‘gl HOVA TYNID

19
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KEYHEAD

Initiating a type-object key-library.

BLOCK DATA
C FOR USE WITH FOA355 TELEGNOSTICS SUSRQUTINE LIBRARY
C

REAL*8 DDNAHME,DSNAME

COMMON/ TGLID/DSNAME, LINELsLINES,LOCUS1,LOCT »MSSBIL10)
COMMON/ LAQS aM/AKARDNI3) oL IST{31,LAQSFC{ 346 }sDDNAMEL 10}
COMMCH/KOMP S /METY PE, KOMPS

C
DATA DSNAME/'NSA4EL22Y/
DATA MSTYPZI,KOMPS /1,37
DATA M5B/ %357/
DATA DDMAME/YKEYLIB '/
END
DATA DSNAME/'NS8AE122'1/ DSNAME is the name of the scene
to be classified (cf. TYFEHEAD).
DATA MSTYPE,KOMPS/I,S/ MSTYPE=1 TFor LANDSAT.
MSTYPE=2? For MSS-75.
MSTYPE=3 For VHRR.
KOMPS Number of channels.
DATA MS8SB/4,5,7/ - MSSBE(1),... Selected channel numbers.

Subroutines in this task:

BYTINT



246~KEYUEAD PAGE 8
TASK DOCUMEHTATIUGN LUG FOR FGABGS MULTTLAYER DIGITAL TMAGE DATA HANDLING AND PROCESSING ARCHIVE ( 76~09~14})

INTTIATING TYPE-CLASS KEY~L IBRARY FILE:NDLA4E]Z22
KROPPEFJALLy DALSLAND, CLEAR-CUT ITNVENTORY (DRHAUG.WASTENION}

DATE 76~09-14

&9


FILE:N5B4EI22
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INTRAKEY

Evaluates initial type-object statistics quantities in a library

called REYLIB to be used for maximum likelihood classification.

BLOCK DATA
C FOR USE WITH FOA355 TELEGNOSTICS SUBROUTINE LIBRARY

INTEGER®4 DRJEC

REAL*8 DDNAME,EPS,0BJNME
REAL*8 DSLETE

COMMON/CLASS/ NROBJ,IBJECI24)
COMMIN/ DELETE/DELETE( 24}
COMMON/ESCALA/EPS,ITERS

COMMDN/KEYLTB/KEYS{LFNGTH])

LEMGTH MUST NOT BE LFSS THAN THE BLOCKSIZE OF THE CATALOSED KEYLIB DATASET
COMMON/ KEYLIB/KEYS(32581
COMMON/LAQSAMFKARD(3) 4 LIST(33,LAOSFCI346 ),DDNAME{ 10}
COMMON/TYPES/IBINMEL24)

C C”HﬂJﬂfwiRKTN/SPACElb*KGMPS#KﬂMPS+B*KDHPSI

COMMON/WIRKIN/SPACE(A80)

C ORJINME=THF ACTUAL IBJECT NAME(S) 0OF THF TYPE~-DBJECYLS) TO BZ PRACESSED

C MR2BJI=NIUMRER AF TYPE-NBRJECTI(S) TN BE STATISTICALLY PROCESSED

C OBJEC=THE ACTUAL QRJELT=-NUMBER(S) OF THF TYPE=DBJECTIS) IN THE TYPE=LIBRARY

CATA OBJMME/YCLZARCT3*,"CLEARCT2Y,'REGROWILY, 'REGRIALAT , *PINE '

2/

PATE NEORJZOHIZC/ 5412439445/
DAaTA FPE,ITZR8/1.0-08,.20/ ’
DATA DONMAME/YKEYLIR ', "DATASETI¢/

ao

DATY CELETC/'PINE v/
FND
COMMON /WORKIN/SPACE (x) " x must be at least (6*KOMPS*KOMPS+
+8*KOMPS)
DATA OBJNME/'CLEARG73'
, "PINE v/ OBJNME(1), ... Names of the type-

objects’ to be processed.
DATA NRDBJ,OBJEG/5,1,2;3,4,§/ NROBJ  Number of type—ocbjects to

be processed.

OBJEC  Actual object-number(s)
(increasing values) of the
type—objects in the type-
library.

OBIJNME(1), -.. must correspend to
OBJEC(1), ... and be in

numerical order.

?A GE &
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DATA EPS,ITER8/1.D~08,20/ EPS Criterion of interruption.
ITER8 Number of iterations in

eigenproblem calculatioms.
DATA DELETE/'PINE v/ If 'PINE ' exists as a type-

class in KEYLIB, it will be dele-

ted before any possible further

processing is started.

Subroutines in this task:

INTRAK (INTBYT,KEYTAP (LNDET,BYTINT,ESCALE,FLOBYT,INTRYT,SCALER))



686-INTRAKEY PAGE 12

TYPE QBJECT:  PINE LINE1 LINES  LOCUS1 Loct OF MSSBANDS
INPUT TYPEL IR: NSA4E1ZZ 02 2 & 5 0 7T 0 0 o
TYPE~OBJECT AREAIS): 1291 4 1483 4 0 0 0 4 5 0 7T 0 0 0
1297 o 4 1453 4
' ""'

INTRACLASS MFAM VECTOR: B

4 1.996875F+01 = 4{

5 1.234375F+01 o~

L TA ¥4
RS

£

INTﬂﬁCLd2¢ DISPERSION MATRIX (LIWERLDI AGINAL PART}: .
5 e

4 4,6777347~01 = -

5 2.607422F-01 9.130859F-01 o &%

T 2.4511728-01 1.1621095-01 T 4&53355+00

7 1.584375E+01

THE ETGENPROBLEN CALCULATINMS DISCINTINUZO 4FTER 20 ITERATIONS O WHMEN [F| < 1.00~38 [N THE SEARCH FOR A ROGT OF THE EIGENFUNCTION F

RIGHT EFGENVECTL®RS NE THE [NTRALZLASS DISPERS[UN MATRIX:
4 Z2.T49230F~01-2.955021F-01-9,149100F- 01
5 2.791733F-21-6.360414F~01 3,701254E-01
7T 9.2004326-01 3.571744S-31 1,610801F-01
ETIGEMVECTAOS MULTIOLICATINN CHROK = UMIT MATR IX (LOWEP DIAGUMAL PART}:
4 1.000000D+CH
5 —=1.2272090-10 1.0000090+0)
T -2.731C0LD-11=6.PT5125D0-13 1.2900000+27

ETGENVALUES £F THT INTPACLLASS n[3peaSTON MATRTX:
[.5528437400 9.5321715=01 3.1717350€=0]

NATURAL LDGARITHM IF THF DFTEIMINANT OF THE INTROCLASS DISPERSION MATRIXK:
~T.499561F-01

'\‘H\X'[MU"q LIKELTHTON TLASSEFISR [NITIAL TRAINING: SVALUATION OF TYPE-CLASS STATISTICS QJANTITIES F3d THE NEB4E122 KEY LIBRARY
THE NUMBER OF REPRESENTATIVES FXTRACTED FROM THE SCENE IBJECT TYPIFYING THIS CLASS IS 32

THE M5R4EL22 KEYLIB NOW COMTAINS 5 TYPE—CLASSES WITH 4 TOTAL NF 140 REPRESFENTATIVES

THE N584E122 KfYLIB MOW CINTALNS TYE FOLLOWING TYPE~CLASSES

13 CLF4

2: CLE ARC?R
33 RESPONWIL
4t REGROW1G
53 PINE

KROPPEFJALL, DALSLAND, CLEAR~CUT INVENTORY (ORHAUG s WASTENSON)
DATE 76-09-14

29
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INTERKEY

Evaluates final intercbject statistics quantities to be used for

maximum likelihcod classification.

BLICK DATA
C FOR USE WITH FDA355 TELEGNOSTICS SUBRIOUTINE LIBRARY
C
REAL*8 DSMAME,DDNAME, EPS
COMMON/TGLIB/DSNAME, LINEL,LINES,LOCUSL,LOCT,MS58110)
COMMON/LAQSAM/KARDI3) yLIST( 3} yLAQSFCE 346} ,DDNAMELL1 D)
COMMON/ ESCALA/FPS 4 ITERS
c
C COMMON/KEYL IB/KEYSILENGTH)
€ LEMGTH HUST NOT BE LESS THAN THE BLOCKSIZE OF THE CATALOGED KEYLI3 DATASET

COMMGN/KEYLIR/KEYS(3258)
C COMMON/HWORKIN/SPACE (6%KOMPS *KOMPS +8%KI4PS )
COMMOIN/WORKIN/SPACE(&80)
DATA DDMAME/'KEYLIB '/
DATA EPS541TERB/1.0-08,15/
FND

DATA EPS,ITER8/1.D-08,15/ EPS Criterion of interruption
ITERS Number of iteratioms in

eigenproblem calculations.

Subroutines in this task:

INTERK (INTBYT,AVECT,DTOTAL,ESCALS,MATMUL,OMITRA, SECMOM)

ORIGINAL PAGE IS
OF POOR QUALITY.



384=INTERKEY PAGE B
TASK DOZUMENTATION LOG FOR FDA355 "MULTILAYER DIGITAL IMAGE DATA HANDLING AND PRICESSING ARCHIVE (76-09-14&)

’

MAXTMUM LIKELTHOOD CLASSIFIER FINAL TRAINING: EVALUATION OF INTERCLASS STATISTICS QUANTITIES FOR THE N584E122 KEY LIBRARY

INTERCLASS MEAN VECTOR:
4 24255713F+01
5 1,505000F+01
1 2.029997E+01

INTERCLASS DISPERSION MATRIX (LIWER DIAGINAL PARTI:
4 2.975560F+00
3 245294575400 4.404651F+00
T 4424T396E+00 1.142282F+00 1.573882E+01

THE EIGENPRIBLEM CALCULATIODNS DISCONTINUED AFTER 15 ITERATIDNS OR WHEN IFl < 1.JD=28 IN THE SEARCH FOR A ROOT OF. THE EIGENFUNCTION F

EIGENVECTOR MULTIPLICATION CHECS = UMIT MATRIX {LOWER DIAGONAL PART):
4 1.0000000+00
3 =3.570417D-13 1.000000D+00
7 ~4.828074D-13-3,094995D~12 1. 3000000+30

EIGENVALUES OF THE TRANSFORMED OMIT-CLEARC 73 DISPFRSTON MATRIX:
2.212044F+401 4. TT1T33E+00 1.158403F+00

EIGENVECTOR MULTIPLICATEION CHFCK = UNIT MATRIX {LOWER DIAGONAL PART}:
% 1.0000000+30
5 ~1.0778680~11 1.0000300+00
T =1.387779D~16 1.2528230-11 1.0000000+00

.EIGEN UES OF THF TRANSFORMED NMIT~CLEARCTZ NISPERSION MATRIX:
2.0 2E4+0]1 6.5T7TAT49E+00 5.212T763F=01

EIGENVECTOR MULTIPLYCATION CHFCK = UNIT MATRIX (LOWER DIAGONAL PART):
4 1.0000000+00
S B.7596877D0-13 1.000000D0+00
T —54188924D0-14-1.0952840-11 1.3900000+202

EIGENVALUES OF THE TRANSEORMED OMIT-REGROWLl DISPERSION MATRIX:
2.093047F+01 1.003754E+01 8.995035E~01
. >
EIGENYFCTAR MULTIPLTCATIIN SHECK = UNIT MATRIX (LNWER DIAGONAL PART):
4" "1.000000D+00« »
5 1.196265D=4 I.000000D+00
7 =1.124101D~15%1.6031620-13 1.0000000+00

EIGENVALUES DE;THE TRANSFORMED DMIT- REGRDHlb DISPERSION MATRIX:
1.068181F+01° 2 362064E+00 5.911416F=01

EIGENVECTOR MU&RIPLICATIGN CHECK = UNIT MATRIX (LOWER DIAGONAL PART):
4 1.0000000+00C ~

5 —~6.562487D~12~1.000000D+00
T ~4,830336D-11-1,011840D0~10 1.0000000D+00

EIGENVALUES OF THE TRANS
+

DRMED JOMIT=PINE - DISPFRSION MATRIX:
4+ 440283 E4+01 9.16437BE+00 1 2

F T-P}
00 1.792923E+00
THE N58%EL122 KEYLIEB CONTAINS 5 TYPECLASSES WITH APPROPRIATE STATISTICS QUANTITIES EVALUATED AND READY FOR USE IN CLASSIFICATIONS
KROPPEFJALL, DALSLAND, 'CLEAR=CUT INVENTORY (ORHAUG,WASTENSON)

89
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TYPESORT

Maximum likelihood classification of a selected window using the

statistically preprocessed data of the appropriate KEYLIB.

BLOCK DATA
c FOR USE WITH FOA355 TELEGNOSTICS SUBROUTINE LIBRARY
G
- REAL%*B DSNAME,DDNAME
COMMON/ TGLIB/DSNAME, L INELLINES,LOCUS14LOCT 445530 10)
COMMIN/ LADSAM/KARDI(3) yLIST(3},LAQSFC{3,6},DDNAME] 10)
COMMON/MAXDEV/BOUND
C

C COMMON/XEYLIB/XEYS(LENGTHI}

€ LEMGTH MUST NOT RE LESS THAN THE BLOCKSIZE OF THE CATALOGED KEYLI3 DATASET
CO4MON/KEYLIB/KEYS(3258)

C COMMON/ WORKIN/SPACE (6FKIVPSHKOMP S +8xKIMPS)
COMMNNS WOR{LIN/FSPACE{680)

c
DATA DSMAME/'SORTED */
NATA ROUND/Z.0/
DATA LINEL,LINES,LOCUS1,LOCT s455B/ 12017128 ¢144%+41289495¢7/
DATA DDNAWF/TKEYLIB ', "DATASETI', *SORTED ¥/
END
COMMON/WORKTN/SPACE (x) x must be at least (6*KOMPS*KOMPS+
- . +8*K0oMPS)

DATA BOUND/2.0/ Using 2.0 standard deviatiaons per
channel in the classification as
acceptance/rejection criterion.

DATA LINEl,... See the description of the source

deck.

Subroutines in this task:

MSSORT (INTBYT,CULLER(TGHEAD,INTBYT,FLOBYT,BYTINT)).

ORIGINAL PACE
OF BQO
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TASK DOCUHFNT#TI@H L06 FOR F24355 MULTILAYEYL DIGITAL IMAGE D‘TA HANDLING AND PROCESSING ARCHIVE 176-09-14)

5o

LANDSAT: im é; M
SCENE/FRAME ID <EXPOSURE SCFNE CENTER ORIGINAL CORTOLISRECTIFIED
SODR-HHMMSEN  “DATE; JT  LAT  LONG CCTIS): LINE LENGTH
1330~0952300 18JUNT3 £ N58=-41/E012=23 1234 3358
INPUT DATASET SUBSCEME: LINEL LINES . LOCUSI .  LOCY OF MSSBANDS

KROPPEF, 1073 256 1348 256 4 5 &6 1
CLASSTFIED SUBSCEME: SORTFD 1201 128 1444 128 ALL 3

MAXTMUM LIKELTHOND CLASSIFICATION USING THE NS84E122 KEY LTBRARY

0L

SORTING INTO 5 CLASSES SUT REJECTING EVERY PIXEL JUTSIDF 2.0 STANDARD DEVIATION(S) PER MSSBAND FROM ITS MAXIMIM LTKELIHOID CLASS

0 REJECTS
1: CLEARC7?
2: CLEARCT?2
3: REGROWELL
4: REGROWLE
5: PINE

KROPPEFJALL, DALSLAMI}, CLEAR-CUT INVENTORY {ORHAUG,WASTENSON)

DATE 76-09-14

)



GROUPING IF TASKS BY I/0 UNITS

Y

_»Q,f ———— Atask -‘———?Q !
' st -

CCTMERGE
REPLIC8
STXPACK

MERGTAP
CCTAP
CNESTAP

Q- —— task D e D

NUANCES
HISTOGR
FOA 355
FOA 356
COVCORR
HEXPTXEL

@ —_—— task — = CALCOMP (microfilm plotter)

PROJEC2D
CALCCOME

ORIGINAL PAGE It
OF POOR QUALITY
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O —

INKJETS
RAMTEK

O —

COMPOUND
MOVE
TYPEHEAD
TYPELIB
KEYHEAD
INTRAKEY
INTERKEY
TYPESORT

task

task

~
— () =

—

Hertz (ink plotter)

Ramtek {TV-moniter}
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TYPTCAL APPLICATION TASKS

IMAGE GENERATION

MERGTAP

NUANCES

FOA 3%5

CORREGT
WINDOW?

NUANCES

Do

TY-MONITOR
IMAGE 2

0o
CALCOMP
PLOT?

RAMTEK

INKJETS

CALCOMP

FOA 356

FOA 355

is
O YOOk QUALITY
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TRAINING AND CLASSTIFICATTION

FOA 355

: ®

FOA 356
{presumed
type-object)

MUANCES

ACCEP-
TABLE HISTO-
GRAMS?

H YES
GRAM TRIMMING

Lo HISTOGR
(threshotds)

1

FOA35€

| COVCORR




TYPELIB

INITIATED ? TYPEHEAD

VES ,

TYPELIB

INITLATED? | KEYHEAD

® r

INTRAKEY

PE- OBIECT(S]2

INTERKEY

TYPESORT

DELETE
YES
A TYPE-OBJECT .:)
ROM KEY-

ORWSINAL PAGE Is
OF PUOR QUALITY
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