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IGIEEBND?
KCLETENDS
LGIFFENDS

R EL UL
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17.84
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. A2-ASP/X (EXTENDED PACKAGE)

"*IMAGE_1/0 MANIPULATION AND DISPLAY

- T1

BR

10

Y

ER
... .DIR

ID
AG

]

PD

Transfers..selected bands and areas from input tape
to the image disk. The resolutian-is specified by
a line and a pixel skip factor.*”The input tape can
be of any general "band interleaved by line" for-

. mat.,- -including various LANDSAT “CCT formats and

Air-borne Daedalus Tape format.

Allaws ‘the operator to save image files on magnetlc
tape and to restore such tape files to -disk. '

Writes image data to tape in a standard interchange
format. i

Creates a sub-area of an image from either. pixel
and line coordinates entered by the -operator from
keyboard or display cursor, ©orT from an existing
sub-area file.

fleads EROS strip format tapes,

Initialize, list files or  delete files an the ARIES
disk. Search and report on the contents of the
ARIES database. -

Displays any area in true, false, and pseudocolour
on the TV monitor. Loadsd featuresi=dnd themes, per-

]

forms .contrast strstch and defines -display topol-
ogy, such agigglit screen. R
Generates .annotation on displayed images and in
theme files. L Vi

Generaiéa‘ﬁorizontal and vertical grid lines in new
X L)

or existing theme files.

C e T O

Dumps pixsl yalheérés selected by the display cur-
.sor to the operator's console.

“ e
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RADIOMETRIC CORRECTION AND GREY SCALE ENHANCEMENT
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LR

FT
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Calculates the maximum likelihood signatures for
the training areas defined by 1T, including mean,
covariance matrix, and min, max value. One and
two-dimensional histograms and scattergrams of the
signatures may be displayed on the operator's con-
sole. e e

Generates and tabulates the gstatistics of 3 classi-
fication ‘over the entire area, over any arbitrary
predefined area, or ovec.any UIM grid cell. ~ . _ . ni

talbﬁlatés‘ cotfelation distances between 'signa-':
. tures, generated by.ITJ : Y -

4

f'IntenactiJe Look-Up TFable “Manipulation - Enables a
“ variety of look-up tables to be selected and manip-

ulated interactively’-using graphics pad. These
tables include histogram equalization, piecewise

“linear stretch,y level slicing, linear, log - and .

exponentidl:stretch. Arithmetic operations:of two
features, e.g. sum, difference, ratio. Radiance
correction’ for lew sun anmgle. L PR

Removes the striping which  results from. different
respanses of Landsat sensors'utilizing‘ggh&atogram
equalization technique. : i R

Replaces a dropped line in imagery by;afélheigh-
bours, or the averagé .of its neighbours.’ P

Y .

Colour Transformatiecn - The. graduction of cdlours

- on.a colour monitor is based.  ypon the dssumption

that one feature is red, another is green, and. an-
other is blue. Since Landsat data does not physic-
ally correspond to this scheme, the assignment of
one bafd to a colour in the. visual spectrum is’’
arbitrédry. For“the purpdses of~viewing this data,

" it may be advantageous to ‘change- this :agsigniwent by

Wy

colour coordinate transfotmation. iz

Any colour can be ‘geometrically described in a-
three-dimensgional area known as a- - colour 'solid.
Consider, far eXample, the familiar "additive col-
our primaries” (red, green "and’ blue¥.® 'A- cube-’
shaped colour solid can be described, .with the col-
our primaries forming coordinate axes on this
cube. At the griginyof the cube, alYiintensities
are O (black). The fap vertex of the cube, diamet-
rically acrass “from the origin, is the point /'where
all primaries are at their maximum intensity
(white). . : -
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SH

Any colgur- ¢an Dbe gensidered as a vector to a puint
within the cube. = It is geometrically simple %o
change this coordinate system, and present the same
vectar on.a new set of axes. Conyéqsely;'given“a
set df.three values, different coo;dinate-systems
may be assumed and thus different colours generat-
ed. The three values used to specify a colour are

% 'nown. as the tristimulus values, and are assumed TO

represent intensities of each primary.

There is - .anotner: way of specifying g coclour. 1f
the value for each band is normalized. with -vespect
to the other bands, then the chromaticity coordin-
ates-result. If the tristimulus valuyeg for a cer-

tain colour 3are (1), 1(2), Y(3), the chrematici-
ties for that -colour are §(1)? c(2y, C(3)s '

where [
’ c(1) = T(1) / (T(1)+r(2)¢1(3))

Idi mae.. FiMmen2 NG D7 S0 1G b P It 2 ‘chromaticities

need be used to describe the chromatigity of a col-
our. In place of the third chromaticity component,
the luminance 1is used.. The luminance ~is & linear
combination of the input iftengities. 7 7

Lookup ‘Table Compressicn Program = The task SC
allows the user to specify 3 transformation of up
to 12-bits of input data:to any set of output val-
ues between 0 and 65,535.% Since the .input data has

‘,only 12-bit resolutioan, there -can he, 8t most , 4096

distinct output values although they can. range be-
tween 0 and 65,533 This section,pffers_the user

‘some help 1in generating lookup tables without hav-

ing to enter’a Jot of values.

Histogram Program ‘- The .task SH .acquires a histo-
gram of up to 4096 bins from .an -8-bit or 3 16-bit
feature file. If an B-bit feature file is specif=-
ied, then the histogram will have 256 bins. A bin
is a variable whose value represents the number of
data points within a specified range..- For.an 8-bit
feature file, which has 256 input values per point.
the 256 bin histogram has a bin. range of 1. If &

.16-bit feature file is .specified, then the histo-
.gram will have 4096 bins. -. 16=bits. of .data has 2

potential range of  values from 0  to, 2*%16-1 =
65,535. The 4096 bins of the histogram represents
12-bits of the possible 16~bits .of inpub.. The user
selects which 12-bits of the 16 are to be used.



WiLTISPECTRAL AND COMPOSITE LMAGE OPERATION ..

NG

GA‘. ‘

6

“Computes “arithmetic -functions: of featires, e.g.
 Ratio, Differences’ Sum, Normalizatiecn, "etc. The
caritRmetic function cam be-any generalized Function

invplving seversl operators..

”

:Cbmpétés theme - files. and: generates theme images

which represent the logical relation. (AND, OR, EXL
oR, etc.) between them. This program is only

. available’' 'to systems which -implement the -IPA-100

C/array processpr or ‘equivalent. W

,Dgsplay features created by pnincrpal.(MALﬁ) compo-
nents " enhanceéments: through optimized. cplour and

interactively manipulated.cdlour.spacea

GEGMETRIC CORRECTION

AR

GO

“iRS

. bettom.ar lefk to.pight. CoEe

hArbitfary‘ Rotation - Generates a new image file

with a2 spécified rotation and scale change. The
rotation can be perfaormed about.; any point on the
image. ‘The 'scale change allows.the image to be
magnified or reducad independently: in each direc-
tion.

:Interacti#é-gegéra;iﬁhwﬁ?”b}0uﬁ65cﬁntror'points and
vpglynomial transform, files, linking “one :image to

another. or one image to any grid cocrdinate system

“(e.q. .UM, Gauss-Krueger ‘projectien). - The task
- .allews ,a choice: of first, second ' or third order
”ﬁpolynomial;transforms. Also, ‘error analysis, in
: terms of "goodness of Fit" to the warping- function

is provided in hard copy format.

Resgampling ~ -Performs nearest neighﬁouf or cpbic
. conavolution resampling using firstyy second or third
polynomial trpnsfopmat%ph. T
Imagéulnvefsim3 ;,invgfts adﬁimégd file, top to
B . T . . . . . .-’."r;_,' '...'_.
Interactive‘ﬁround_Coptrdl'Poiht?cgdéfabion - Task
"GN (Interactive.Ground Control Pdiﬁﬁ78eb%fatian) is

‘gaed tdugenérate:grquqﬁﬁpontfql”ﬁoiﬁf’(GCP) files

* *“and polyngmial4.tran5f0rmu files (PTF )}~ Xi¥nking cne
~ image: te. 8 grid system (UTMJQ'ur a d;git;;ing table

to-a. map/photo coargdioate system.

P
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 pigitize Map Features - The task DG is used in con-

junction with the XY digitizing tablet to digitize

.mdp or photographic information. The task displays

the digitized*dhta'bn.the magnitor as themes super-~
imposed on feature data.. The digitizer may be used
to digitize points or.iline segments. The task

provides facilities for editing the digitized .data.

ONE AND‘TWO DIMENSIONAL TRANSFORMATLON AND FILTERING

IE

- 8C

cu

MD

CLASSIFICATION

Performs prineipal .components f(Kg) trangformation
of an image using signature generated by IT and
uc. Maps three fgatures into an optimized colour
gpace.

Perfarms spatial filter by convolution. Enhance or
suppress ‘epatial features ,such as edges, lines,
speckles, and homogenous arzas. Standard or user
defined convolution kernels from. 3 % 3 to a maximum
of 31 x 31 can be seleeted, including Wiener,
Gaugs, Hadmard and Slant.

Performs post-classification filtering |using @
minimum area criteria. Homogeneous areas with a
pixel count less than the minimum criterion, are
included into the surrounding areas.

Median Filtering - The median of a gset of ZN+1 nuw-
bers is .thet ‘number that has at least N numbers
less than or equal to it and at least N numbers
greater than or equal to ik. For example, given
the set (1,2,3,4,99) the median is.3. Given the
set (1,3,3,%,3), the median is 3 as well. The use
of the median Filter is best seen in synthetic
aperture radar (SAR) or cother images with a lot of
speckle. The median filter is often used as an
edge preserving smoothing filter. ”
In general, the filter is applied to a sub-window
of an image (e.g..,a..5.x 5 sub~-window). Edges of
dimension less than. 'L lines and/or P pixels should
be pteserved. ’

IT

Interactive Jraining - Used tao define training
area; generate statistics, purify training erea and
perform trial classifications. ~ The task allows
user-defined rejection threshb;di;aqﬁﬁmatic defined
rejection threshold using a ¢lugstering algorithm in
spectral space, and various pixel rejection cri-
teria. '
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<. Parallelepiped tlassifiers ’ The rcectangulsr ‘paral-~
.lelepiped algorithm classifies an. unknown pixel as
.belonging to ' a particular-.theme if the value of

each -of its features lies within  a specified
range.. The clip levels may be scelected by the
operator by examining- the histograms at the opera-
tor's console or may be input automatically.

Performs & maximum likelihood classification. assum-
ing Gaussian statistics. The signature regquired

1.:for the classification may be generated.in 3 super-
;- vised manner (Task-I1T) or in an unsupervised manner

(Task UC).

Unsuperfvised clusterer. Generates signature suit-
able .for driving the maximum likelihood. or paralle-
lepiped classifier, using mr-dimensional histogram
clusterer in®spectral space.

Computes -a confusion matrix of classification

accuracies by comparing a classifier generated
theme Ffile with the results of a previdus classifi-
cation, or with the classgsificatign implied by the
training area .definitions. (Task MT).

Génerates:thamé ﬁilés from training araQ&.
Fast parallelepiped classifier - User interagtively

identifies pixels with the cursor or..with a train-
ing , area, and all other identical ~.pixels are

. agsigned to the same theme colour. This real-time
clagsifier operates over three features.

DN

" TH

. INPUT/QUTPUT OPERATIONS > 27

Gentian Digitizer - The task "ON" ig used in con-
junction with the XV Gentian digitizing tablet to.
digitize map oOrT phetoegraphic information. The task
displays ~the digitized data on the monitor as
themes superimposed on feature data. " The digitizer
may be used to digitize points, line segments, OT
polygons. The task provides facilities far editing
the digitized data. o

fHamamatsu Photodigitizer Digitization - The progran
‘has 2 distinct parts. The first part is the intro-

- duction that guides the user through the setup of

the Hsmamatsu camera. As the ‘user becomes familiar
with the controls ‘this introduction can be omit-
‘ted. The second part is' the mend “driven data
acquisition and display. Tt
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Cglour Film Recorder - This__task _is_run Lonce—For -

each expgsure on thie film. 1f multiple images are

to be recorded, then this task is run once for each

image .~ — —The - OSET entETS —tHe Tarea name te be
imaged. The files for-this area must have no more
than 2048 pixels per-line and 1536 lines. The user
can have the area centered on the film or he may
specify his own corrdinates. Fraom the user's point

" of view the film has 2048 pixels per line and 1536

lines w#itu pixel 1 and line % in the top left cor-
ner. Pixel sgordinates increase from left to right
and line number 1increases from top to bottom. The
user must enter coordinates that allow sufficient
space for the area being recorded. 1f blacik and
white option is gelected, the user specifies ane
file. For calour, 3 files must be specified. The
user then ensures that the GCR is ready with film
loaded. The recarding of a 2048 x 1536 area in 3
colgurs saould take about 10 minutes.

The black and white option can be selected if the
film is black and white. To get black and white on
colour film, select the same film name for e2ch
colour.

The user can select a LUT to compensate for gif-
ferent film responses. Therefare, the image dis-
played on Lhe cclouz monitor using N contrast
scalirg (e.q. full O to 255 tange on input values)
should match the image recorded in colour balance
and relative contrast. Due to the restricted dy-
namic range of print films (especially Polarcid)y
the recorded image may not have the range of inten-
sitias available on the monitor.

gptronics Hecord - The task "OR"™ is an operator in-
put/output task which will accept information re-
garding image record on an Optronics C-430C or disk
imgqgc ffa cx-ctien for subsequent QCR image re-
cord. hc information obtained in "OR" is inserted
within a batch control file, which is essentially =
data file accessed by the task "QREB". The task
ngrg" will access the information stored within the
batch control file and carry out the image record
gn the Optronics C-4300 cr create the disk image
files for QCR output. The task "OR" will cater for
the immediate processing of the batch contral file
or will save the file on disk according to batch
file naming conventions, for processing at a later
date.

Matrix Plot Record - The task tpi.? is used Lo re-
cord feature or theme images on the colour matrix
plotter.

.

s
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