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RESUMO

Este trabalho apresenta wm método para a definigao de um
sistema geografico de referencia para ser usado pelos planejadores na
analise de areas residenciais urbanas. O proposito do metodo ¢  explo
rar, na fase de diagnostico urbano, o componente espacial da cidade,
que € o resultado concreto das interacaés entre seus elementos fist
cos e sociais. As suposigoes feitas sao: a) as areas residemciais nas
ecidades brasileiras sao extremamente dzferencumdzs, como resultado da
estratzfzcacao soctal existente no pats. 0 metodo consiste no usc de
fotografias aereas pancromaticas na escala _aproximada 1:10000 para a
delimitagao dos setores residenciais homogéneos. Os proceédimentos — en
volvidos baseiam-se na capacidade humana de diseriminar texturas foto
grdficas diferentes. A fim de testar a validade do metode, foram ang
lisados dados de eampo resultantes de sua aplicapdo a Sdo José dos Cam
pos, SP, Brasil, através da téenica de "cluster analysis". Os = resulta
dos -do trabalho mostraram que a fotointerpretagdo alem de ser wn  Ins
trumento economico e rapido para a analise wrbana pode ser usada, com
utilidade, para delinear os setores residenciais homogeneos a cerem
usados por planejadores urbanos.
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Visual aerial photograph texture discrimination for delineating homogeneous rcsxdentxal sectcrs' an instrument

for urban planners

-Maria de Lourdes Neves de Oliveira

Instituto de Pesquisas Espacials/MCT, Sao. José dos

ABSTRACT: This paper presents
planners in urban residential
spatial component of the’ town
elements. The assumptions made
differentiated as a result of

Campos-5P, Brazil.

a method for the definition of a geographical reference system to be used by
area analysis. The purpose of the method is to exploit, in the diagnosis, the
vhich is the concrete result of the interactions between its physical and social
are: a) the urban residential areas in Brazilian towns are extremely

the social stratification existent in the country; b) there is a strong

association between physical aspects of these areas and the socioeconomic rharacteristics of their resident
population. The method preconizes the use of panchromatic aerial photographs st a scale of 1:10000 for the
delimitation of homogeneous residential sectors. The procedures described are based on the human visual

capability to descriminarc ‘different textures. In order to test its validity,
were znalysed using clustervanalysis technique.

application to Sac Jose dos Campos, SP, Brazil,

survey data obtained through its
The results

of the work showed that photointerpretation, besides being a quick and economical instrument for urban
analysis, may be usefully applied for delineating homogeneous residential urban sectors, to be used by urban

planners.
1 INTRODUCTLON

Urban planning, as any decision-making process,
depends  on an efficient inforzarion system for
support. Urban system related decisions,
speeifically, reguire the availability of a wide
range of information, parricularly those associated
with an appropriate peographic reference, that allows
the orientation of specially located actions.

Among these types of information we would mention
thar related to the residential differentiacion on
urban soil, the corresponding distribution of the
different populational cegments on this soil, as well
g5 its socioeconomic features. Such information is
essential for the planning of residential areas that
involve, . among others, decisions related to the
placement of locally used -urban equipment, as well
as to the distribution of determined urban services,

The present paper suggests a method for defiming
the urban residential sectors aiming at assisting
the planner in the analysis of the town residential
areas that directs him towards the study of problems
which require all of the above mentioned information
at the same time.

This method was developed having in mind the
Brazilian towns with their extremely diversified
coppositions of residential areas resulting from the
pronounced stratification of their society

"2 DESCRIPTION OF THE METHOD

This method is based upon visual photograph texture
discrimination over panchromatic aerial photographs
on the zcale of 1:10.000. When town areas of
residential use arc investigated, the sectors with
similar textures are delincated, thus forming urban
units for data collecrion, analysis and storage.

1ts result is 2 mosaic map, built up from small
differentiated parts, in which neighboring sectors
will show different textures.

This propdsal is based upon the hypothesis that to
these neighboring honogeneously textured sectors
correpoud different physical residential
environments, to which correspond populational
segments alse differentiated according to their
sociocconouwic features.

The basic element of the aerial photegraphs for
delineating homogeneous residential sectors 1s the
texture, produced by the aggregation of smalil
details, ne longer analysed individually, bur as a
whole.-

The capacity of the human visual system to
perceive differences between.determined textures is
fundamental to thec -suggested sectorization process.

According to Haralick (1979) the texture is a
phenomenon of arez organization and has two basic
dimensions:

a) one that refers to the primary
composes it; and

b) one that refers to the dependencyam 01y primary
components, i.e., their spatial organization.

This being 50, texture variation is defined by
different primary components or by components of
different sizes, and also by the density of these
elements, their relative position and their spatial
distribution. In residential areas this means that
the, textures of the sectors are type-depending:
mansions are different from small houses; one-storey
houses are different from apartment heuses; high
density areas are different from low density arcas;
arboreous areas are different from arcas withour
vagetation; areas for exclusively residential use
are different from mixed use areas. And 5o ave their
textures.

Basically, the process of delineating homogeneous
sectors consists of the following:

a) Visval discrimination of the different rexture
areas through an overall perception of adjacent
point sets.

b) ildentification,

elements that

within these areas, of the

_primary components of the texrures as well as the

spatial organization, investigating urbanistic and
archiLetonic details of their elewents, such as
sizes of buildings and open arcas, maps of the read
system, existence of natural greevery, building
density, nonresidential constructions.

¢) Determination of whether there is
differentiation botween textures of visuvally
discriminated zreas hased vpon infornarion collected
from item {b).

d) Outlining of the limits that definc the
residential scctors of the samec texture.
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Figure 2.1 shows an example of the result of the
delineating process for residenrial sectors through
the differentiation of the photographic textures.

" Figure 2.} Homogeneous residential sectors. $3o José
. dos Campos, SP, Brazil, 1977. . . i
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This aerial photograph clearly shows the :

. " differences between the textures 1, 2, 3 and 4 which

are marked and allow the definition of four wrban
, residential sectors.
T Texture 1 is coarser than the other ones, i.e.
. primary elements are larger. It is defined by a few
larpe houses and large lots, many of which still
" unoccupied, spatially organized along the streets
that censtitute thc road system of the sector that
is repular, with parallel lines ending uwp in i
1 "dead ends™. i
i Texture 2 introduces a more hetercgenecous :
_ composition as far as its component clements are
* concerned. It is an urban reneval arca in which can’
" be scen large—size apartment houses, side-by-side .
; with one-storcy houses. Such elements are matched
_ according Lo & spatial erganization pattern that
" gives the arca an overall homogeneous appearance.
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© Texture 3 is slimmer, i.e. made up from primary

"elements smaller than in the preceding texture. It
is defined by one-family houses, smaller than the

“ones in the areas of the previous textures. The:

“accupation is dense, not only because of the
relationship, per area, between conslructed and

« empty areas, inside the lot, but, alsoc because there

|
|
|
|

! are hardly any unoccupied lots left.

{7 Texture 4 is defined by the presence of =lightly
i"larger houses than the ones described in the texture

3 arca. Furthermore, there are many unoccupied areas,
. as well as a great deal of arborization, which gives
“"the area an aspect that is well-differentiated from
‘"that of the previous areas.

The delineating of homopencously-tesxture
residential areas is a task that depends on the
photointerpreter's capacityfor discriminating
berween determined simpler textures and, by wmeans of

“more developed copnitive processes, discriminating
~ between more complex texturces. The executrion of this
task requires not only the study of
‘photeinterpretation techniques, but also specific
“knowledge of architecture and urbanism.
: LT i P Lt b
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I3 YALIDATION OF THE METHOD - -

.This valldatlon consists of verifying 1f the
residential sectors of different textures also

..includes groups of inhabitants differemt with respect
to given sociceconomic variables.

- Such activity was carried out within determined
_restrictions due to the impossibility of executing

‘. another flight over the test area, of redefining the

10

_homogeneous town-areas using new photographic
products, as well as of executing a specifically
_planned field survey, in order te¢ obtain the -’
_wvalidation.

In view of the impossibility, dictated by budgetary
restrictions, acrial photographs, taken in 1977 of

_the urban area of S5io Jose dos Campos, were used, as

well as the residential sectors of the same texture
‘then defined {(Oliveira.et al., 1978}, and the field
survey effectuated for a research by DalBianco and
Netto Jr (1979), based upon the division of the town
.into sectors.

In order to adjust the avallable material to the
current interests, some residential sectors were,
eliminated from the study. This was done because,
some cases, the number of sample alements --

_ {residences) typifiying it was very small, or because

in

. ithere was no demonstrative difference between its

14
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- data matrix was vsed with dimensions N x M,
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texture and the texture of the neighboring sector,
although the division had appeared to be cohexrent
when it was proposed. i
1 While the data collecting was done sector by
+sector, in the data analysis the sectors were
‘compared by palrs.

Two sets of pairs of sectors of homogeneous
‘texture were constructed: a) the first contained
_pairs of neighboring sectors, the comparison of
_which aimed at validating the process by which such
. geographic units were delincated. In this case 46

pairs of sectors vere analysed; b) the second
contained some pairs of sectors, defined by the
photointerpretatiun, nonneifhboring, and of a
markedly differentiated texture. In this case the
'ObJECthE was the validation of the differentiation
in texture as a standard for the diffeventiation of
.the residential population segments, as far as their
_position in the social structure of the city has
*concerned.
i The processes used to analyse each of the sets of
-residences contained in each pair of sectors

stvdied were the following:’

! Using the K MEANS algorithm implemented by
_Cappelletti {1982), in an adaptation of the algorithm
iintroduced by Hartigan (1975), the residences of
_both sectors were reassembled according to field data
‘referring to variables used as indicators of- the
social pesition: habitalion standard, main
'houscholdex's income and his schooling. 1
. Hence for each set of twop residential sectors, a
where N
: stood for the number of residences researched and M
'for the number of variables considered.

The algorithm aims at minimizing the sum of the
“squares of the Euclidean distances between units of a
"Meluster” and its center. .

To the variablesof habitation standard and
: schooling were associated the numbers 1, 2, 3 and 4
' from the worst teo the best habitatrion as well as
_from the lowest to the hiphest schooling.

The results of the utilization of the K HEANS
alporithm determined the number of residences of each
tof the two sectors classifieod in each of the two
clusters. The referring proportions being
- determined subscquently, according to the model

presented in table 1, in which p. ij. stands for a
;propcrrion of elements of the sector i (defined - ,
. through the photograph texture), assembled into ‘
1cluster j {through the use of the algoriihm).

+
v
.

- Table l. Data analysxs Tmodel.” -l

' S L P R

oL 15 Cluster 2™ Cluster ‘-
.F )

“Secror 1 p. 11 p. 12

+

{seetor 2 p. 21 p. 22 .

"
¥ .

I Based upon this table, a statistical test was
-carried out to verify if there was an expressive
_difference between the proportions of elements in
'each of the sectors classified in one of the
‘clusters. This difference would mean that the

.. populations .of the sectors, where samples came from,

were different with regard to their social pesition
in the structure of the local urban society.
_'\ .
_4 RESULTS
The dxfferences between the pr0port10ns .of elements
_in both clusters were examined in 46 pairs of
_neighboring sectors. The results showed an expressive
.difference among 29 of these neighboring sectors, at
_a significance level of o = 0,20 and among 33 at a
isignificance level of a = 0.30.
! During a new examination of the aerial photographs,
jit was discovered that those pairsof sectors,in which
I'this difference did mot prove to be express1ve, wére
. generally related to the pairs of sectors with less
i evident visual discrimination of the texture. There
was only one exception that occurred in the case
of one of those pairs. - ,

In relation to the tests carried out with
. nonneighboring sectors having an outstandingly
idifferentiated photograph texture, it was found that
all of the & pairs compared showed a statistically
expressive difference at a level of o= 0-01 among
‘I the proportions of their elements classified in both
clusters defined by the K MEAKS algorithm. Six of
them were expressively different at a level of
o. 0.0007. .

Such results lead to the acceptance of the
phetopraph texture differentiation of the residential
areas 25 an appropriate standard for discrimimating
the different segments of the urban population
according to their sociccconomic level.

‘Furthermore, it is to be emphasized rhat the
sucess of this method will depend on the screening
"of only clearly differentiated texture:.

i 5 CONCLUSIONS .
!11m ‘results in this study demonstrate that the visual
photographtexture discrimination is an appr0prlate
,pracess for delinecating residential town-sectors so
Tas to become geographic references suitable to the
i purposes of urban planners.
; Once, by means of the definition of these gectors,
{a set of geographic units sensitive not only to the
iphysical differentiation of the residential
! environment, but also to the socioecononmic
differentiation of the inbabitants, is obtained.
‘Thesc seétors may become a useful planning
' instrument. This may be possible specially if we take
;1nto account that the methed involves a rciatively
. simple process that can be carried out by a
! phatointerpreter qualified for this task.
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