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A o structural approach to the cprantific

of texrtwre is
demonstrated. Texture is tre
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INTRODUCTION

The ©le

ification of ar s based on bexbural featuwres is

usual ly approached using a statistical method such as awto

correlation, local variance or value tramnsition frequency

tables. As these methods are inherently based on & noils model

we decided to approach the extraction of texbural featwes from

the structwral pattern recognition side. We with the

AFTL

i

arnalysis of structuwed patterts which can then become less

structured by the addition of noise or less discernable because

St g

af low resc

plutdon.
I order to evaluate the performance of ow smethod we

applied it to low re

sobubion 5ROT data (LEm and 28m scens

@] emer ard to ; catd on canopil

in o Figh e

Colow Infea data.

o o an ophtical testure

channel ,the filters on

tho s goof the MHadamard- and principal componsnt ranstorms

L repor-bed fivst CThe dela

arg the high rescolution CIR

cata. The sindlated op chor size is 4 0 4 elemsnts.
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We review the approach of correspondence analvsis, next we
g and test data.

report results on oa Limited number of test ares

CLASEIFICATION BASED UM TEXTURAL FEATURES.

Textuwrese is a featwre of an extended area . The area shows a

variation in observable abteributbe tures) which are

characteristic for the class the area belongs to.

Correspondence anal yses [Malder,Radwan I8FRSEE1 is applied
to subarea (segment) patterns. SBubarea spectral or structural
featwes detfine local feature vectors. Within a limiting search
neighbowhood other subareas with maxioum correspondence and
minimum distance in featwe space are found. The networlk of
corresponding subareas has topologoocal and distance properties
which are typical for the pathbtern or texture under observation.
Completely random data will have random, nonorganised network

features. Stuctuwred data such as generated by dimages of modern

suburbs will generate a network reflecting the structuwre of

blocks of houwsing and the suwrrounding roads.

Areas of constant texbuwre are owblined by merging segments

of the previows level (of merging) based on corresporndance

analysis applied to th ) i L6

THE  STRUCTURE OF PaTT

ieoof

Fication of areas on the be

The problem of cla

pattern which may degenerate to almost puwre nolse can be

5. One is to agssune the data is

approached from two extreme side
generated by a noise sowrce with peculiar paramesters. The other

model 1s that the objects in the date are basically forming a

structuwred patbtern but there is inswfficlient resolubtion ar
rnoise  which distorts or hides the patiern.

Im order to describe pattern in an ares, structure units
have to be defined. Structure units follow from low order image

gmentation).

segnentation (over-segmentation, fine grained se

Fach small segment has a list of atbributes (segoent featuresh.

Correspondence analysis i applied first to the adioining

nelghbows. As ofben pattesrns are s ated by objects against
. Y .

a backgrouwnd corresponence analvs also to bhe applied to
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objects which are a "distance" apart.

In some applicetions the distinction of objects and
background must be solved before the correspondence analysis is
applied. A reason for this could be that the network pathbtern of
corresponding segments in the foreground is not at all related
to the network pattern of the background.

In arny structural approach the wse of knowledge s critical.

Theretore the ola

iftication process muast be pre ded by some
sort of supervised training and explicit foroulation of patbern
model 5.

Owr research on DEM gensration from "stereo” SFROT data

indicates that a meas

sure of self-correspondence (texbure) must
be available at the time when cross-correspondesnce is

evaluated., This is eguivalent to the application of cross

correspondence analysis to left and right images which have
already besen segmented to the level including textural

foeature

In the sl on owe will

@ perlments

the result of a number of

s tar

EXFERIMENTS

-

) In {Borte, Mualder, 19871 examples are given on the

discrimin of artificial textwre and textuwre ocowring in

SROT dimages wsing the density of structure-cl: wymbols., This
- I

as followed by Granlund using the GOF (Context Vision) machine.

Lrer than the approach

AP & Wl oor slightly be

Wats afm  SLITTE

& good discrimination was achieved betwesen bulld-up areas and

cther. This discrimination was not possible on spectral

features only. The addition of the textwal feature was
sasential .

o,

ISR

cent improvement is the availilability of the distance

transform on the GOF (Context VYision) and a fast densily

transform implemented on the GOF (Borte, 1988).

B)  Design of an optical textwe channel. Data sdigitised CIR,
application :vegetation canopies, tree stand and species
discrimination.

BACEGROUND @

In the "gresn" btropics spectral discrimination of
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types is not well possible. To improve spaceborn RE systems
Mulder proposed in 19827 to add on optical texture channel for
the discrimination of vegetation canopies and landuse classes.
The design oriteria were to have a ground resolution of 1 teo #
mooand a texuwre elenent matrix of 4 3 4 to 8 % 8 elements. The
optical texture masks would be generated either $from Hadamard
matrices or derived from an other set of orthogonal filters
{gpatial principal components).

Image 1 shows the original IR band at a resolution of @.25% m
and 16 Hadamard componsnts (data +127) derived from 4 x 4
Hadamard matrices in pseuwdo greyscale.

Image 2 shows the 16 principal components of 4 1 4 subimag

{data + 1E7) represented as grevscale images.
I order to contrast the structuwral method with the
T

—

statistical me Zowshows €

hod yimage

1l variance applied to
the same 4 x 4 sublimages.

Tha next shtep is to select a subset of texdtwal feeatures and
use them as input for the segmentation programme. The
segnentation programme produces a segmesnt property list and a

region (segment) adiacency graph which is the reguired inpuat

for the structwal tesxture analys o c:Yo IRV o

(E W L

G Textwe analysis based on using the segment property list

and the re

gion adjacency graph. Fresently the property list

inelud

san-irbersect,

»
"

D

<2, YE) bounding—-rectangle
segment-a
rr-of-adjacent-regions.

Corr vhed as a sesrch for

pondence analysis ie implemns

adjacent nelghbows which have le than a threshold distance

in featwe (properbty) space.
fe segnent area and number of nedghbowrs sre both related to

the density of segments they are wsed as first candidates for

further segmentation (nmerging). The average density and average

number of nelghbouwrs over the new (textuwres)

zgpments form part

of the new properties of segments at the present level.

Examples will be shown duwring the poster presentaetion.

CONCLUSIONSG
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= with high resclution data it is recommendable to preceede

structural texture detection by low order pattern detection

Filters. The prospectes for an optical textuwe channel are

gncowraging further RED and more effort in markebtting the
concept.

= Wwsing correspondence analysis for directing the high-order
marging of segments works well in the absence of background.

= Lhe interaction of forsground connection nets and background

connection mets has to be studied further.

-~ the selection of segment properties (festuwres) and

subsasquent decision parameters has to become norée knowledge
driven. &b present good resulits are mostly obtained by manual v
fine tuning"” by the researcher.

- thers are indications that the structwral approach is betler
sl ted for interfacing with knowledge engineering systems than

the statistical approaches to texture feature extraction.
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Image 1: IR band ( 0.25 m ) digitized form a CIR aerial
photogragh ( 1:2500 ) and Hadamard components
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Image 2: Spatial principal components ( derived from 4%4
subimages ).

Image 3: Local variance ( derived from 4*4 subimages).
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