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1- Observable Quantity
2- Thing in itself
3- Black Box

4- Phenomenalism

re

?J.J_J.:fw o lul C...:.S‘)J

*
LS pbzr 52 b sl L

PSP P P

clad) 33U olas s wsly 5 Jb &S
J,uuuj,x;,;wmm(ug_}g
S lazinas slalles g 5 asr U
Sy SpiSals gl = ol
e Oyl LS e 3 gy S o3l
Olecn a4 g S o3l ol a8
Lis oyl Ol 5l pndtane o =l
bl S ol g Bl il g (S20 S
GLly) des 2 iS @ oL Oo g 3yl
sy ol bt sy S S0
05 30 Jlo 5 s g oS3kt )1, ST
don Slaalie Lias y Slovseal Jlesl
eSS ol (gl e SN
S Sl 4l pr Ol 4 amly
ol 3 Lidizie s g b 4y Ol
Sl b Ay S e &S ol SIS
S andly 3 358 g0 o 45 el SIS
i g OB sl ISl oy
Joa ollas jls padiss S5 (5 gae 32yl
30l v hok ks 8y » g Li(t))
@{J_’LES{W.JJ'&|&‘§MO&J
g ollind 55 lg on g e i o
Sl b ooy oS eslul gl slele;
ol San e 4l Lo o sl b
P S 55 g i) s 1y S o

. %,8
Wil oL Slaalie 451 6l
LU sl sdalie B cosS S S e
s e e 1133 e
byhs Sl gldaly asle SL5 LG5
Gl Slaaline 5 od,d8 Wil 5 sl

EJT IR 2 e Q_a....b LQLG,Q@J.LJ “ Jalas

iq-:‘-sda o)L.‘H
Slunlia sLai - il

JJ\.."IJ'O_L'I)JJJ_,J;.;JJ{_L!
HL:JIML&‘JW}:MLSA‘-M
..U:‘J{JL.L&-

fs_'-—-lc:.a..a

)Lf‘,.ao'ujf_'.bdgd@.a—\
sl sl Ll 33,8 (g Sl
39y At g Ob o 4 zale Slaalis
'.:...a;‘,ha 33

)5 gy bbodsdy ghyy oo =Y
sdalin aS el Olas cvr 4 2
s Olaa ol 38 e (8 S 03100)
il e &)\l oy

Oy gr (S5md eSS gl Y
) o ol (68 o3l (63U 5 sles
ol e 3l Slaalie 0L gl 4k
sy gy S e olial Gile L
358 oa gmiia Ol 4 o |y sdalie
S Olye au |y Slaliae conS Jy
K335 g LS or T (S S il
a3 ga sl ey of 4 s

3 dgb &S pila g2 bar 28 A4
Slos 5o Shaalie coaS 93 4yl
L Obls padis 48 s (gl patas
el g uSoslasl au Calziea sl i
il o
u__fj-..s‘;,bl_\j_u.i;t.a_-); LS

MLeM&‘y&JQY‘th@I

JC-"J'-'-’JJ—"'-.’UJ.’J’EI*



e —————————————————————————————————————— Sols gl slis 53 auli sl

St Jol Oles 31 a5 S ol ¢l

Sl it ol gl s o 4z

Sale oo 5l baw b oS08
Ol o Jis sl jo aS el 2l
PRI T P NE TSN PIOK PYPRNY N
Sl el ol yo 2250 Lol
e a pBa o8y o5 8 s
QL Jopdy) S ol S go i
Bl 5 S e pl sl w5 55 4
S ol &l el

O RVRRIE A N TP
bl g el e Slaslie coaS y
Al or ks (1SS L5 S o U e
& S Je ol S s Y
e O 53 5 o e s bl

1- Positioning

2- The most natural surface
3- Geoid

4- Ellipsoidal Surface
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6- Parametric Model
7- Condition Model
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1- Implicit Model
2- Redandant Observations

3- Preanalysis
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“igure 1(a) shows:
a hypothesis map for parl=16 (shift-x) and par2=0;
Grey = Class A, Black = Class B.
the image of size i samples, where N=6 (64x64 samples).
and the expected minimum cost is equal Df]. 0.10 per image
sample (pixel).

| 1 1
0 20 40 60 80

3 parl
part (©)

Figure 2 shows: an example of parameter estimation

0 T T T

200 where N=6 (64x64 samples) and expected minimum cost
1234 is equal Dfl. 0.45 per sample.
. =1 (a) the image,

435324 (b) the hypothesis map for parl=32,

T (c) the graph of the Cost(parl=shift edge) which has
o 1 1 1 minimum at parl=32.
0 20 40 60 80

parl

Parl =
0 kA

Figure 1(b):

- the graph of the cost as a function of parl, which has :
minimum at parl=32 with the corresponding
cost=435.324. The crercsponding cust for  the
hypothesis map in (2 is 1234, The number of
calculations of Cost (j<u.icter=shifl edge) is 2¥+1 (in
this case 65) indicating the “area” of the solution’
space as shown in the piph,

, Figure 4: the result of applying iterative region-merging to
the output of the pixel based maximum likelihood

classification.
Tteration Noof . No of possible No of merged
no Segments | solutions ;me&! segments
0 4096 2 -
1 552 551 301
2 222 221 71
3 134 133 1
4 133 132 1
132 131 1
6 131 130 1
136 2 1 1

Table 1: the average reduction rate of the number of

7 R
Figure 3: initial segmentation for a case of expected s s S e

B < A algorithms and the number of possible solutions at each
minimum cost is equal Dfl. 0.45 per sample with 552 stage. The process is repeated and yields a hierarchy of
initial 3CRICILE. Segmentation into 2 segments, reached partition, with a stopping point being two segments
after 136 iterations of the merge operation. ? 2



A comparison Between Top-Down and Bottom-Up Image Analysis in..

remain. The generality of the approach is not
severely compromised by limiting the experiments
to a single vertical edge. The parameter to be
estimated is the shift-x parameter.

The theoretical complexity is considerably higher at
the start than with the top-down method. Initially,
there are 27(2™) possible solution maps with 2
classes compared to max. 2” solution parameters
(e.g. in case of N=6, the number of possible maps is
equal to 2A(2"™) = 28(2™“) = 2"™). The goal state has
two segments.

In practice, the feasibility of the bottom-up
approach depends crucially on the effects of merge
operations. The factor we expected to be of the most
importance is the reduction of the number of
segments by merging based on 4-adjacency and
maximum common boundary length weighted by
the number of pixels in each segment [5].

The computational complexity of merging is of the
order of the number of neighbours in the region
adjacency graph plus an overhead for editing the
region adjacency graph. Initially, there are 4x(2™)
neighbours to be considered.

When the expected minimum-cost=0/sample (no
overlap of probability distributions of two classes)
then the result will be two segments from which the
decision function's parameters can be estimated.
When the expected minimum-cost=0.5/sample
(complete overlap of the probability distributions)
then the merging will progress at random with slow
convergence and a meaningless result.

We experimented with a single edge: Vary the
expected minimum cost of confusion due to
overlaps from 0.0 to 0.5 per sample in steps of 0.05.
Vary the edge length 2", N:= 2.8 step 1.

Table 1 reports the average reduction rate of the
number of segments for consecutive iterations of
the merge algorithms.

Figure 3 shows initial segmentation for a case of
expected minimum cost is equal Dfl. 0.45/sample
and segmentation into 2 segments, reached after 136
iterations of the merge operation. Figure 4 shows

the result of the application of iterative region-
merging to the output of the pixel based maximum
likelihood classification.

4 Conclusions

Under the conditions of the experiment the top-
down method always has a lower theoretical
complexity than the bottom-up method as the
complexity of searching a parameter space for a

specific model is always less than that of searching
one solution map in the set of all possible maps.
The computational complexity (number of
operations to solution) varies strongly with the
expected minimum cost(parameters). The more the
probability densities of radiometry given class
overlap, the more obvious the advantage of the top-
down method, as achieving of the optimal result
hardly depends on the overlap of the probability
density functions. In the worst case an exhaustive
search of parameter space is required.

The generation and evaluation of an evidence map
and some three hypothesis maps need not require
more computer time than maximum likelihood per
pixel classification, followed by one pass
segmentation.
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generation and testing is reduced to the hypothesis
of samples of class A and class B in a region of
interest with a linear decision function for image
sample membership. The linear membership
decision function has two parameters for position
and orientation (parl, par2) plus an edge length
which defines the size of the region of interest.

We compare the top-down and bottom-up
approaches for the simple case of a linear edge with
experimental variables: overlap of probability
density functions and edge length. Complexity is
defined in terms of the number of possible solutions
in a problem space and the number of operations
required to reduce the number of solutions to the
minimum cost solution(s).

The process of image analysis is mapped onto a
problem of navigation through a split/merge tree.

1.1 Definitions

*  Monospectral image: Rad(xi,yi), xi:=0. i s 8
yi:=0..2"-1 is a set of Dirac samples of photon
counts at image sample position (xi,yi) scaled to
0.255(N=1,23..).

e Membership decision function:
FuncDecideClass(par1,xi,yi) = xi-par1, for which
the parameter to be estimated is the parl (edge
position parameter) for known orientation; with

IF FDC < THEN Class = A
ELSE Class = B.

e A hypothesis map Hyp(Class,xi,yi) is a map of
Dirac samples of the membership decision function
on the domain class = {A,B} (Boolean).

e An evidence map Evi(Class,xi,yi) is a mapping
from Rad(xi,yi) to the likelihood
P(ClassIRad(xi,yi)) under the assumption of equal
priors P(Class) in the region of interest.

e Cost(Hyp(k,xi,yi), Evi(l,xi,yi)) = ~
Hyp(k=A,xi,yi) X Evi(l=BIRad(xi,yi)) +
Hyp(k=B,xi,yi) x Evi(l=Alrad(xi,yi)), this the per
sample expected cost of mislabeling (sum of the
off-diagonal elements of the confusion matrix by
the use of a unit cost matrix of Dfl. 1.00 for every
completely misclassified image samples).

e Cost(Hyp(k), Evi(l)) = sum-over(xi,yi) of
Cost(Hyp(k,xi,yi), Evi(l,xi,yi)), over the region of
interest and eventually over the complete image.
The essence of our method is that we minimize the
cost of mislabeling per object. This contrasts with
the standard method of minimum error or maximum
likelihood per sample (pixel).

2  The complexity of top-down edge
detection

Complexity in terms of the number of possible
solutions depends here on the resolution of the 2-
dimensional parameter space which is related to the
resolution of the image and the corresponding
hypothesis map Hyp(Class,xi,yi). The minimal
change in the hypothesis map with a change of
parameter must be one sample but, in practice the
change in the hypothesxs map must be of the order
2"-1 indicating an "area" of the solution space:
minimal Cost(parl, par2) of the order 2"+1.
Figure 1 shows a hypothesis map, an image and the
graph of the cost as a function of the distance
parameter (parl), which has a minimum at par1=32
and par2=0. The search history is overlaid on the
parameter space (problem space) and lines of
constant cost are drawn for each evaluation of the
cost function. Each independent evaluation reduces
the dimension of the problem space by one.

For a given dimension of parameter space (1 in this
case), a very large region of interest, a known
decision function and a known P(Rad | Class), it is
possible to find the optimal hypothesis map (as a
function of optimal parameters) in dim+1 steps [4].

In our case the top-down complexity is defined by
the dim+1=1+1=2 operations needed for the optimal
bisection of a region of interest. Each evaluation of
Cost(Hyp(k), Evi(l)) requires 2™ conditional
additions (over the complete image) if no use is
made of the limited area (partial derivative)
comprising the subset of map Hyp(Class,xi,yi)

‘where the hypothesis changed.

To test the complexity of the top-down analysis in
the case of small edge lengths we have performed
the following experiments: Vary the expected
minimum cost of confusion due to overlaps from
Dfl. 0.0 to Dfl. 0.5 per sample in steps of 0.05.
Vary the edge length 2", N:= 1..8 step 1. Figure 2
shows an example of parameter estimation where
N=6 and expected minimum cost is equal Dfl. 0.45
per image sample (pixel).

3  The complexity of bottom-up image
analysis

In this experiment we assume bottom-up
meaning, per pixel maximum likelihood
classification followed by merging of 4-adjacent
evidence map elements until two map-segments

5



A Comparison Between Top-Down and Bottom-Up

Image Analysis in Terms of the Complexily of

Searching an Problem Space

Ali A. Abkar
Geoinformatics Department
International Institute for Aerospace
Survey and Earth Science (ITC)

Abstract

In the context of the analysis of remotely sensed

data the question arises of how to analyze large
volumes of data. In the specific case of agricultural
fields in flat areas these fields can often be modeled
in terms of geometric primitives such as triangles
and rectangles. In this case the options are classical
i.e. bottom-up, starting at the pixel level and
resulting in a segmented, labeled image or top-
down, starting with a model for image partitioning
and resulting in a minimum cost estimation of
shape hypotheses with corresponding parameters.
We report on an investigation of the search effort
needed for resolving' a simplified segmentation
problem of partitioning an image into two
segments. Experimental factors are edge length and
overlap of monospectral probability distributions of
two classes.
The method for quantifying the complexity of an
approach is to determine the number of possible
solutions at each stage in the process and the
convergence rate towards a final solution of the
segmentation and labeling problem.

1 Introduction

In image analysis of remotely sensed data the
usual approach is bottom-up in the sense that the

4

Nanno J. Mulder
Department of Electrical Engineering
University of Twente

analysis starts at the pixel level and the end result is
a segmented and labeled set of image samples.
Increasingly, this is followed by conversion to
vector (polygon) format based on the assumption
that the edges between objects are piece-wise linear.
We have argued [1, 2, 3] that in applications of
Remote Sensing (RS) to man-made objects such as
agricultural fields there is sufficient knowledge
about the shape of the image segments to allow
top-down image analysis. Our pure top-down
analysis starts with a set of shape hypotheses such
as the object is-a {triangle, rectangle, circle-
segment} or a combination of these according to the

application (set operators on these primitives). The
role of the RS data is to evaluate the current set of
hypotheses and shape parameters and to modify this
set until a minimum cost instantiation is found.

Counter arguments to our “pure” top-down
approach have centered on the assumed complexity
of the shape of agricultural ficlds and on the large
overlap amongst the clusters of multispectral data
between clusters of different classes.

In this paper we argue that if approximation of 2-
dimensional object shapes by polygons is accepted
then any object shape in the same context can be
approximated by a union of triangles. Adjacent
triangles of different objects share a straight "edge";
therefore, locally the problem of hypothesis



For the relationship between points in image
coordinate system and their corresponds in ground
coordinates system, we can use colinearity cordition
equiption and D.T.M. Today’s,D.T.M. extraction is
simply doing with using image matching technics in
digital photogrammetry.

In this paper a monoplotting system will design,
that can be applied on analytical or digital

instruments,

Assessment of Some of Systematic Errors in
Precise Levelling Measurements

By : Eng. Y. Mearzadeh

In order to study of geodynamical activities in
Caspian-Caucausus area, a cooperation protocole was
signed among representatives of geodetic determents of
near Caspian states and Islamic Republic of Iran, On
Sep. 1995 in Mascow.

It was necessary to assess the quality of
observations and instruments preciely. Due to the fact
that the stydy of vertical crustal movements is
accomplished based on height changes of points in the
precise levelling network, the identification of
systematic errors existing in observations are needed
to eliminat them. K

Generally, the sources of systematic errors in
precise levelling measurements is classified into three
categories. There are 1) Levelling instrumen 2) Invar
Rods 3) Environments.

In this article, a full description of systematic
errors due to invar rods is performed. First, a reveiew
will be made about the law of error propagation in
precise levelling, then results in practice about rod
graduation error and its effects on observed height

differences will be presented.
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Digital Ortophoto Production in The Desktop
Environment

AHVAZ elt DIGITAL ORTOHOPHOTOS AT SCALE
1:10000(Case Sludy)

By : Eng. M .Jafari Salim

Since the evolution of computer technology in
mapping, digital orthophotos are being know suitable
for a variety of mapping, GIS, and environmental
monitoring tasks. Increased demand is highlighted by
the availability of powerful hardware and softu.rare
suitable for use in a desktop mapping environment.
The development and transition to softcopy
photogrammetry has resulted in digital orthophotos to
be an integral part of geographic information system
as a database constructive layers. In particular, this
product are now now recognized as a valuable basis
coverage that can be applied to identify anﬁ locate
ground objects, update existing coverage for land
use/cover and transportation routés, assess changes in
the landscape caused by construction or environmental
phenomena.

In this article, some considerations for digital
orthophoto production are briefly reviewed and
projects provided of digital orthophoto procduction
with desktop computer system in remote sensing &
image processing section on national cartographic

center of iran are discussed.
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Philosophical Viewpoints in Surveying World
By : Eng. Gh. Karimzadeh

Surveyors make their observations in the
physical space and all the physical phenomenas are
defined in this space. Therefore, first of all,
philosophical theories about physical phenomenas
must be discribed.

There are three points of view : classical
michanics, quantum mechanics and theorical physics.
Classical physics discusses the existance of a real
world independent from human mind and man can
give an image of it according to reality. Newton, Galilei
and Maxwell had this idea. When some phenomenas
were knwon as unexplainable in framework of classical
physics, most of philosophical basis of this theory were
shaken or collapsed totally. This led to the creation of
Copenhagen interpretations which relayed on
philosophical interpretations of quantum mechanics.
In opinion of Bohr, Heisenberg and Born, the science
only deals with observalbe quantities. They believed
that the science has to organize the observations
without referring to an underlying reality. The third
group like Einstein and Schrodinger-as opponents to
Copenhagen followers-believed that man’s creative
mind along with experimental observations makes

possible the understanding of the facts and the veiled

2
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reality.

So, we should seek for simple, beautiful and
comprehensive principles which show the physical
reality of objects. Let’s see what viewpoints surveyors
follow-to approach from unknown space to known
space- in relation to "observable phenomena" and
"physical reality". It’s necessary to plan a framework
that can include surveyors activities and also explain
the main target of their efforts. Now, by paying
attention to this framework, we can realize that
surveyors follow a "realistic perception” and try to
determine the position of objects as "objective

conception."

Designing a Monoplot System

By: Eng. J. Amini

Geometric information extraction is one of the
main task in photogrammetry and remote sensing. For
this purpose, 3-D movements of floating mark on a
3-D photogrammetric modle is required.

However, the photogrammetric modle can be
replaced by an existing Digital Terrain Modle(D.T.M)
This allows, the extraction of image coordinates to be
came out using a single image in a monoplotting

system.
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