Mansoura Engineering Journal

Volume 12 | Issue 2 Article 2

6-3-2021

A Study Concerning the Human Observer Role in Photo-
Interpretation and Remote Sensing.

Abdel EI-Oraby
Civil Engineering Department., Faculty of Engineering., EI-Mansoura University., Mansoura., Egypt.

Follow this and additional works at: https://mej.researchcommons.org/home

Recommended Citation

El-Oraby, Abdel (2021) "A Study Concerning the Human Observer Role in Photo-Interpretation and Remote
Sensing.," Mansoura Engineering Journal: Vol. 12 : Iss. 2, Article 2.

Available at: https://doi.org/10.21608/bfemu.2021.174891

This Original Study is brought to you for free and open access by Mansoura Engineering Journal. It has been
accepted for inclusion in Mansoura Engineering Journal by an authorized editor of Mansoura Engineering Journal.
For more information, please contact mej@mans.edu.eg.


https://mej.researchcommons.org/home
https://mej.researchcommons.org/home/vol12
https://mej.researchcommons.org/home/vol12/iss2
https://mej.researchcommons.org/home/vol12/iss2/2
https://mej.researchcommons.org/home?utm_source=mej.researchcommons.org%2Fhome%2Fvol12%2Fiss2%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.21608/bfemu.2021.174891
mailto:mej@mans.edu.eg

Mansoura Engineering Journal {(MEJ) ¥ol, 12, No.2 , Dec 1387 . 21

A STUDY CONCERNING THE HUMAN OBSERVER ROLE IN
PHOTO-INTERFRETATION AND REMOTE S5ENSING

EL-ORADRY, Abde! .1,
Civil Engineering Department, Faculty of
Engineering, El-Mansoura University,
El-Mansoura, Egypt.

[ Received March 16, 1987, accepted Dec. 1987 )

el G AR e e ety SABS See o ladiedl lan o Gadladl place¥l anl pu o dols
10 SN R ) N | plased) ik pfe v ¥laadl (22 9 doaaned] aslal showl e das
Jl—ainedl bdes pa alelisy sollady aaySoy { el 0l ) esldl o B8Ma L) 4 jans 1] Sl
e i Bl el adoed pf 1L ousme pila e sezes ¥ ol Gdasd) wlln L s e
PP SRR T LENCRRN . SUNATE | IS etandl e avar ade waSyi Gal [ Sal L1 ) el b s
Ao

= B2 gl elladl pbaad el pol) g Sl pann aed Goledl pamiadl Ges o ocalldl Taey
S gl GRal day (el ) Gl el ptlade Iablocl Goey wae Gf ladail ) i
B N L I | R S O B e

ABSTRACT: The study presented in this research shows the important roll of the human
being in Photo-interpretation and remote sensing.

Consequently, this paper deals with the observers functions of measuring, recognition,
and Photo-interpretation in conjection with the human being characteristics.
These characteristics ace classitied into three scops:
a- seli-confidence concerning the perception of the own |,
b- the internal world-mind, and

¢- the external world-mind.

The study confirms the importance of human observer's funciion.

Introduction

The human being lives aware and active in his envircnment, intervenes in it, planning
and dealing with ;1. He leans upen the different informations which he gets out of his environ-
ment. These information may come out either directly by using his sence-ergan, or indirectly
through a technical system which takes him temporary away over spaces. Each system, needs
always the human observer who receives the supplied information in hus mind. These systems
would be with-out the human observer not only incomplete but also senseless.

Remote sensing is the transfer of space and eaethy information through a group
of systems (including air picture interpcetation). Even in presence of difference in opimons,
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there will be at least agreement that remote sensing systems are characterised by 1wo proper-
ties which are :

I-  Use of electromagnetic radiations.

2-  Use of aeroplanes and satellites as observing base.

The literature concerning the remcte sensing systems increases quickly and it is difficult 10
an essential part of the remote sensing systems, the human observer does nat appear at all, and
if his role in the system has been described this will be done superficially.

It is worth to think over the function of the observer in the remote sensing to have its
characterisstics ciear in mind. This takes {or granted some essential considerations of the human
mind and the scient:fic world picture.

The human mind:

According to a proposal from W. Metzger /1, we have between three more or less devisable
scopes of the human mind. First is the self-confidence concerning the perception of the own |,
getting hold of the own presence and the present health state. This meansall about feelings ,
humour and spirit state. One the other hand, the other two scopes of the human mind include all
about the world and nothing about I The Internal world-mind is concerned according to
Metzger with all that we can bring to mind or imagine. It includes our knowledge, what
we thought of, expected, planned, our memories ect ... The External worid-mind is concerned
according to Metzger with all what we meet such as things, appearance and events of our
external world, which we meet, observe and associate with

The foliowing thoughts will be concerned with the last two types of human mind., They
are related together because both originates from out sense feelings. We have knowledge
about real external world through the performance of our sense, Exactly said: we exclude
the experience of our sense on the existanceof a real external world supposing that our
sense supplies us with information reliable to a certain extent on the world. However, the
internal world-mind depends in different ways on the earlier sense feelings, that Is to say,
the external world-mind will be as a presupposition. So depending on what have been seen,
heard and experienced in earlier times. This may be changed optionally, taken when related
to each cuer and combined newly . So it is clear that the whole human thinking activity,
which is carried out within the activity field of the internal world-mind, would be impossible
without the sense feeling /2/.

Both mind-types need more elucidation. 4Firs of all, according to our knowledge on
the funtion of ihe sense-organ; the contents of our external world-mind are related to reality
on a form of illustrations. This will be very clear in the Vision-sense, which will have a
main role in these contemplations. Our vision-sense is due 10 excitation processes which
take place in the retina of the eye. In fisnl of the eye there will be an illustration which
can be geometrically-optically easily described. What we see, is not at all the external
world as it is, but always it is a picture projected on the retina of the eye. Nevertheless,
and to our surprise, the external world of our mind mind never has the character of a picture.
Also, we do not refer our experience-sense to the real place at which it eriginates and
which is the retina of the eye. On the contrary, the sense-feelings would have projected
it, or functioned as objective according to J. Von kries f2f. And the world which we consider
as our external world, will stay spatial, as it is, full of bediiy objects around us.

Ancther point which has 1o be mentioned at this stage is that, the presence of the
external world has to be confirmed from another person. In other words, the external world-
mind of different persons must be the same, at least concerning the main structure features
of certain objects, The reason for this truth is clear, because the external-mind supplies
us with information through the experience-sence, which reacts directly with the scurce
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of excitation. These external excitation sources are surrounding us, they are also available
for different observers at the same time. Therefore, we see more or less the same surroun-
dings.

On the contrary, nobody can confirm the contents of the internal worid-
mind of other persons. As we said before, they are related to preceded sense-experience.
But this relationship is too weak, that early sense-expecience for dilferent persons will
not come to the confirmation of contents of the internal world-mind, Even when two persons
have the same idea, this will be a formal cenfirmation of what we brought 10 mind or imagined,
but not the identity of the internal world-mind.

Finally, a matter of fact which is 'mportant for us as human being has to
be mentioned. Where as the external world-mind aiways and everywhere wili be related
to the surroundings at the same moment, the internal world-mind looses its relation to
space and time /2/. We can let "now” and "here" away and imagine ourselves "in thinking”
in any optional place, in the past or future time. We use continuously this ability in all
our thinking, remembering, planning and handling. Inspite of this, the time and space coordinates
of the system do not loose their validity.

PARTICULARITY OF THE SCIENTIFIC PICTURE OF THE WORLD.

The picture of the werld made by naturali-science is not identical with that
of the same object made by us as experienced human beings. A5, Eddinglon has explained
this difference as he described his tables /3/.

One of the two tables is familiar t¢ me since my childhood. 1t s a normal
object of my surroundings which | call world. It is expandable, has certain durability, has
colour, and above all, 1t is a material. | do not mean with material that it will fall together
under me, but | mean it is a thing which I can feel ...

Table No. 2 is my scholarly table. My acquaintance with it began at earlier
date. 1 am also not so familiar with it as with table one. It is not refated to the world
which I described above, the warld surrounding me which | see as | open my eyes. My scholarly
table consists mainly of vacuum in which electric charges are moving with high speed here
and there.

How does it come 1o such two different world pictures? which conclusions
will result from these circumstances? E. Schrodinger has answered these questions. He has
shown a series of particularities of the sctentific world picture /4/ /5/. The centre of his
thoughts is the fact that, the scientilic methods exclude the human mind during its examina-
tions. The scientist excludes his own person when acting as an observer, who is not related
to the observed world. Through this behaviour, the scientilic world gets is ebjective character.
The efforts made to describe and to understand lhe nature 1s a rough simplification which
is not aimed and is difficult to notice. This simplification is more hidden by the relationship
between our body and the world representing the object for the science. This object supplies
us with the information through our observation sense, But the mund in all its formes does
not appear in it. The price lor taking the world as object is that, all personal related effects
will be excluded {rom the world picture. [n this way Eddingion came to his apparant paradoxial
tables because all what he personally found in the tables have been lost in the scientfic
way of thinking. What stayed is a thought and experienccd model. This model, scienufic
world picture, does not know anything about dyes and shades. It is not acquainted with
what inside us at home such as pleasure, pains, hope, wishes and luck. The science does
not know the value and the target, it can say what it is and how does It act, but cannot
say what has to be.

E. Schrodinger has written a conclusion of these circumstances /6/. A warld
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pictuce, frem which the human mind has been exciuded, cannot say anything on these situa-
tions, where the spirit affects the material, and the opposit is right. Actually, the problem
of body and spirit or material and spirtt moves through the history of the middle and west
european countries, like a red yarn without any acceptable addition for a solution. The
advice of a "psychophysician parallelismus” for example is not more than dilferent rewritting
without saying anything concerning the reciprocal effect. Conversly, trials to unmask the
clear probiem have failed on satisfaction. Schrodinger's thoughts shows at least a possible
explanation why all these trials have failed. Therefore it is impossible to find a solution
for the material-spirit problems on ground of the science of the present time due to principle
ceasons., i

FUNCTIONS OF THE HUMAN OBSERVER.

We can try after this introduction to anaiyse the role of the observer in remote
sensing and to find out the cenclusions frem this analysis. Before we have to define the
function of the observer more accurately. The observer job can have the following three
functions:

1-  Measuring: 1t is normal in the remote sensing as in the measuring technigue to measure
distances, angles or areas on an air picture. It is supposed that things to be measured
have 1o be clear defined c.g. a distance to be defined with two end points. The Iunction
of the observer who carried out the measurement s limited on putting and reading
the proper scale and following a known measuring directions. The observer does not
need to know anything about the dimensions of the cbject to be measured. All measuring
processes pass through the same steps and the cresult is always the value of the measured
object, i.e. the method is applicable on quantitatively defined objects.

2- Recognition: The seceond function of an observer in remote sensing is to recognise objects
in pictures, which are made either photographic or by means of any data processing
system. When an observer examines an air picture in the suitable scale, he wiil recognise
houses, streets, forest areas ect ... For him the optical observation is an essential
event, f7f [1/. It is a question of a process which takes place continuously and selfevident
as we open our eyes. At the begining of this process there is an exitation source which
produces optical density differences on the picture area. The emitted rays will be received
by the eye and as excitation, guides jt to the brain, which is a physiological process
taking place in the brain. At the end of this process we recognise the objects /1/.

The rules applied for recognition of the object on everyday life are also valid for obser-
vation of pictures. With the same self-evidence can we also recognise objects in air
pictures.

In comparisen with the first function of the observer, measuring, the recognition of
something is completety different. This process goes on not according to definit steps, but
according to rules adapted by the observer himseif i.e. personal way. Under such conditions the
experience gained in the chiidhood will play an essential cole in processing the optical excita-
tion. This has been confirmed in cases of blind born persons who could see aiter being operated.
These patients have great difficulties in their observing activity. Some objects could be
seen only after they have been tasted with closed eyes. R.L. Gregory /8/ examined a patient
who did not exercise to read with open eyes and continued using Braille system. Sometimes,
the patients prefer to be blind again after the appearance of psychological disturbances.

The recognitlon process can be affected by some other [actors such as expectation,
interest, situation; and if the observer feels well. Opposit to measuring, the recognition
process cannot be quantitatively defined.lt is a question of the mind-content which can
be described in ideas affected by personal factors. The recognition process either in remote
sensing or elsewhere is altogether dependent on the observer's person. This is valid for
both the process itself and the results coming out of it. Only the excitation source which
begins the whole process, such as photographic picture, and objects can be described exactly
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using physical quantities.

3- Interpretation: The third possible function of the observer is the interpretation. This
process depends on the circumstances which have to be known before. While asking
the questien: "What is present?” the answer in the interpretation is extended beyond
the presence of certain objects. The interpretator observer tries to answer the question
according to the relationship and the origin, frem recognized resuits and indirect informa-
tion, e.g. from the picture of a housing area, to find out the sociclogic structure of
the residents. This function requires two types of knowledae and experience. The first
may be ecology, sociclogy or iand information to ¢nable the observer to find out the
suitable conclusions. The observer must be able to think, and so he can compare diiferent
things and to choose the right one. To do that, the observer must have Fantasie to
develop ideas and to compare them with the recognised facts.

The interpretation function of the cbsecver is of personal type, therefore depend-
ing on his thinking metheds. This means that this function is affected by many factors.
As in the recognition function, the interpretation will be affected by all factors which
affect the human being such as the interesting situation, how the observer feels ect...
The facts will be so complicated, so that it will be difficult to separate the recognition
from the interpretation. The interpretation of recognised results can affect the interest
and accuracy of the observer and this will affect the recognition. The result of an inter-
pretation process will be a repetition of the recognition process.

The Function of the Observer and the Mind.

Measuring i Externa! world-mind

Recognition

Understandable
Opuical observation _— description
Internal world-mind Interpretation

Picture I: Representing the function of an observer
against the mindfields.

First measuring function takes place-at least principally-in the external world-
mind of the observer. This process is carried out accordirg 1o certain rules independent
of decision and other thinking ways. Understandable ideas azre not prescnt here. Quantities
will e measured, which will be quantitatively defined and understandable description of.
the results is not necessary. For example, when an observer determines a value on a scale,
this does not need an understandable explanation. It is a question of the analog-digital-
transformation of a value not only in the external worid-mind, but n the real extcrnal
worid.

When the internal world-mind has no shares on the measuring process, there
will be three corclusions. First the measuting results are independent of the personal factors,
so that another obsever-principally-will find out the same results. This does not exclude
the personal mistakes. Second, all the details of the measuring ;rocess, such as reading
the scales ... ect., can be physically described as the case in uil objects and processes
of the external world. Third, it follows principally that all measuring processes can be
automated, because when a human obsecver exercises a lunction, which can be completely
physically described, this function can be automated even il it costs too much,
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To avoid misunderstanding it will be referred here to the eariy made presuppo-
sition that the quantity to measure has to be defined. This definition e.g. putting the bound-
ries ol areas can ncred, thinking. In this case the function of the observer witl extend beyond
measuring @ rccognition and may be 1o interpretation. Somcthines, usmg Whe measuring
tools may need thinking alse, speciaily in the proparation phase. But this does not change
the actual situation that the mecasuring function will be carried out principally within the
external world-mind.

Both the external world and the internal world-minds have shares in the recog-
nition. The subject of recognition is the external wocld which occupies the external world-
mind and including certain pictures. As said before, this external world can be in principal
completely physically described. The results of the psychopnysical processes which takes
place during the recognition withdraw a physical description. It is a question of a part
of the internal world-mind which consists of understandable ideas and thoughts contents.
While a certain degree of generalisation is a presupposition for the formation of understan-
dable ideas, it is possible that.one of the observed understandable ideas in the external
world-mind will - uncomplete repeated. When an observer recognised a house, the optical
observation will lead to a certain imagination of size, ceiling form, material, window...
ete. These imaginations exist as content of the external world-mind but cannot be completely
described in words, introduced in the thinking process or told to other people.

From the  discussion above some counclusions can be drawn. When the
psychophysical process contains the transition from physical values to the mind it cannor
be treated by means of scientific methods according te E. Schredinger. From this it is
clear that, It is principally impassible to bulld an automat which can carry out the recognition
completely. Here we have to aveid misunderstanding, because this conclusion is valid for
observer functions, which realy leads to understandable content of the internal world-mind.
Tlus is always the case by human observer when recognising objects directly or on pictures.
This does not exclude that an automat can differentiate between two different objects
using the measurable characteristics. Of course such resuits must be represented in a physical
torm. Continuation of these thoughts will be in the next section.

Finally, the interpretation, the third function of an observer, lies completely
in the field of the internal world-mind. This process begins, as explained before, from recog-
nised facts, which passed through thinking as concepts. In every case, the result of this
process will be in a clear form. This is valid also when the interpretation results are not
obtained directly by using other facts from the external world-mind through recognition
in the thinking process. The great number of factors which can affect the interpretation
process has been discussed before. The way of interaction of these [actors in the process
cannct be described, since the observer himself will not be aware of them. On this situation
we have to mention that the thinking processes constitutes of a considerable part in the
subconcious, to appear later in the mind as an idea to be used again. Sure, it has happened
to everyone that by clear thinking he didn't find a solution [or his problem, and after
some time without intensive thinking finds the suitable solution.

From the fact, that the steps carried out during interpretation are taking
place completely within the internal world-mind, therefore, it is not easy to formulate
conclusions. Here, we find difference between brains. This statement has twa limits. The
first consider this field to be of mental character, bodily independent and binds the human
being with God. The other limit of this statement isthe hypothesis stating that, the mental
events can principally be explained (this is not in agreement with E. Schrodingers thoughts).
Statements of this type are stamped by the philosophy of life and are independent of the
objective knowledge of the thinking process. We cannot exclude that certain functions
of our thinking can be carried out by auvtomatic equipments such as computer. Now the
guestjon is "What are the pre-requisits for such cases?" These requirements arer

1- The concerned thinking contents can be related to each other by means of logic relation-
ships.

[ 3l
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2- These thinking contents can be presented in physical form {coded), to make it possible
for the input & output, and processing of the data.

Because it is easy to fulfill the second condition the limits will be defined through

the possibility to jind out logic relationships between the contents. In the interpretation
we will find out such relationships, neglecting what is considered more or less as trivial
staterments.
The interpretation function of the observer is related to i [ield of thinking affected
by feelings, which is related to the subconcious. Therelore, interpretation of an analysis
and formal-logical description, as the automation prescribed, will be impossible also in
future.

What Can Be Automaticaily Recopnised?

It is sull required to discuss the question, How far the recognition function can
be stimulated, if it 15 impossible to be carried out completely by means of an automatic
equipment. This question is of more impertance that to be discussed in a part of this research
on the remoie sensing without mentioning the pre-supposition concerning psychological
observations and the cecognition theories.

The real external world, which include afl the objects to be recognised, can be
principally physically described. It has been mentioned that the results of a process carried
out by an automatic equipment must be present in physical form. From this it resules
that, processes carried out automatically can be understood always as transiormation of
physical values of certain state of affairs into the other, also in physical values.

This general rule is vahd also for automatic recognition of objects within the
remote sensing., The data registered and stored by the used system will be used as the
physical values. Also photographic pictures oc magnetic ribbon in analogous or digital foerm
can be used. The expected resuit is a physical state, including the required information
in a simple coded form. This is always a picture 1n the form of topic map or an alphanumeri-
cal computerprint.

[t is suitable tc think more accuratgly on this position about what is meant by
"automatic recognition'.
Obviously there are three steps to be carried out:

|- The expected object has to be defined based on carlier general ideas. This is a decision
which will be done within the internal wortd-mind of the obsever. The definition of
the object has to be complete to faci]itate relating the obtained data together. If
it Is required to recognise a forest, then; what is not forest has to be also defined.

2- The obtained data will be transformed to a physical state containing only the daia
to be coded for the defined object. This may be e.p. a picture in which forest areas
appear in black celour and others will be in white colour.

3- The coded data will be examined by an observer as an "excitation-source®. This will
be a recognition process which ends at the mind content of the observer. The recognition
in this case will be very easy, because there is a relationship hetween the coding-
SYSIE}TTI and the mind-content of the observer {otherwise the whole process will be meanin-
gless).

First after the third step the same result will te obtained, as that normally
done by an observer. It js a matter of fact that the first and third steps concerning functions
which cannot be automated according 10 earlier thoughts. It has to be mentioned that
these steps do not cause any difficulties. The main problem in the recognition process
is present in the second step. The notation of these steps as transformation is a formal
desceiption which does not mean a start for practical realiirinn,
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It is interesting to note that these constructions can be, at least principally,
given if we come back to the observation psychology. The excitation during the observation
process is not distributed by accident, but it is externally organized /7/. The observation
psychology states that in the excitation organization there are components which are not
affected by means of many factors /1/. If we observe a house, the long straight edges
are typical to such object. The observatien of such edges is independent of light intensity,
distance, cbservation directton head and eye movements...etc. It is unchangeable but according
1o certain laws. This is valid for the visible angles, the parallel straight lines which can
be considered nearly unchangeable. For the recognition of a house, the unchangeable states
will be of first importance {the straight lines are characteristics of houses). This is valid
for ail other objecis. Caricaturists while drawing persons, stress upon the unchangeable
characteristics which specities these persons. In ebserving processes by the intecnal organiza-
tion of the excitation /7/, single disturbing factors will be suppressed and object specific
unchangeable factors will be clear presented by separating them, because they will help
in recognition of objects under changeable external conditions. The observation psychlology
described this as "constant achievement” in the psychophysical process f1/.

By recognition of objects in pictures the unchangeable factors are of similar
importance. it is well known since long time in the interpretation of air pictures the difleren-
tiation between objects depends mainly on :-

- Greyshade difference between neighbouring areas.
- The object form, speciaily the ground plan.

- The relative size of the cbject.

- The relative situation of the object.

- The texture of the suriace.

- The shade specially the deep shadow.

All these distinguishing characteristics are more or less unchangeable in respect
to factors affecting picture recording. This is also valid for illustrations which are produced
by means of other systems. For example; the grey shades n a picture which result from
different factors, will not change anything in the {inal results, because two neighbouring
areas will be still recognised since one will be darker than the other. The same 1s valid
for the other mentioned characteristics which can be considered as unchangeable or nearly
unchangeable.

There is no doubt that, the only way for "automatic recognition of objects, in
pictures 15 through the unchangeable characteristics. The greater the number of factors
against which a certain characteristic behayes unchangeable, the easier it will be to use
thos characteristic for distinguishing between objects. The transformation to be carried
out by the automatic syatem must be so designed that it reinforces the unchangeable characte-
ristics and suppresses the disturbing f{actors. That is casier to be said than to be done.
From the above mentioned characteristics only the texture can be used in the near [uture
specially for differentiating between green areas. The constant achievement of the visual
optical observation cannot yet be stimulated.

An exceptional case is the coloyr observation from which pothing have been
mentioned till pow. It is known that excitations in three dilferent spectral regions have
to be recorded and in the psychophysical process taken up. As long as the light does not
extremely change, the excitation for certain area will behave typical unchangeable. Therefore,
a green wiil appear always green {even in different colour hues).

The rules valid for three spectral regions in the visible light are also valid by increasing
the spectral regions under investigation tncluding the unvisible rays. This leads to the Multi-
spectral technigue which can be described as a developed system for automatic recognition
of celours. The distinguishing between objects will be possible as long as the colours and
the multispectral data show objects specific unchangeable behaviour. Actually, the muiti-
spectral method is the only method till now which showed practical success, for example
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in topic maps from LANDSAT (eaclier ERTS) data. This success can be explained by the
fact that, the disturbing factors for this data is negligeable and a great amount of objccts
specific unchangeable characteristics are present. Also there are many transformation
methods, known as pre-processing, through which unchangeable characteristics will be rein-
forced and disturbing factors will be reduced. In future, other unchangeable properties
will be uscd, such as textures, for automatic recognition.

conclusion:

The human being, is the total of bedily and intellectual; concious and subconcious
functions; which act together in a complicated way, and are dilficuit to separate from
each other. There always have been problems f we try to separate this performance In
different functions. These considerations on the observer in the remote sensing suifer
in that, they represent the human doing strong shematic. This procedure separate functions
which are strongly overlapping and act together during observation. Any other consideration
of the same type will be a subject of similar limits as diagnosed by Schrodinger for the
scientific methads. It is useful to analyse the functions of an observer, as have been done
in the last section of this search, which stll needs much work. During this work we have
to keep in mind that, the analyzed observer is a human being, with all his pleasure, hopes,
worry and needs. A human being whose functions as observer are woven together with
his behaviour in an unseparable form.
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