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® Relational/Structural matching

* Cross-correlation

% Least square matching

® Point feature-based matching

" Areal/region feature-based matching
® Linear feature-based matching

® Primitives
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! Area-based matching
2 Feature-based matching
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2 Higher-level features
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! Semantic information
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2 structural Llnear feature-based Matching method
(SLIM)

oS0 Oilelbl (5,9ld uwigo — Siing fu sole o0

119V gliwoj @ o lg> 6 jlod @ pbudy Jlw

L_SLCD.))..')[S )_a‘ U_" s ‘0)‘\5 Sg—>9g L_S‘C\_Ia_a.u
tslod o Jaged
sloards jl zlzuul LB ool 4 s o)l -V
il oo Sy S e AL A Slapian
5 po—ad sLad 95 o 0 By (nl b LS
il oo Foliebl B 5 Solol s
dglio o Lol jexen ‘_,’_la> Pole—e -A
D (6 s Lg)lfd.jLo 9 IQ.CJBJG dl)lo
Jolie ;3 5 S g 4y ot (B)lse Colis -4
oimy 4o lojlgale pglas )3 (s (S)lse -V
el ol 45 ele 992 989 4 (s et Bblse o
4 oabolon OMSLw g Wyl 1) g plSouiul
Oeed yo |y SBL JouS gy Oledbl s
Woled jo g e o Sals sl &b sle sl
i job o GlySsa ) (> )lse YD
OYolae S8y (S Sledbl lsicay
Dged oolaiwl ool
aS Cdl olgi oo Y o ond ke sblse wlal 5
85— 5o Lo )5 5l sl lm (a3 (o)l
FA V] sl o conlin jg05l siomin g (5 el S 40
JJs cenas [0F 500 HF LY LY O) B+ F4
Qo)‘}_c U"‘ )| oolarwl o aQ uw:bo (SPFeE J-’Loo
el Somd" M gladaii (el S5 8" 51,05
Voo I L
" 4_:5[: . - JaLD; ‘5)*&‘;5_»3H 5 "
[oA 5 0v]

Sl lie (B9, 35 5 (JS Ao )le Sl Sl ey
el JUEl b sl o Al e yo ¢ ol BLS plovl
) 9 po—as sluad o bLS, 61,8 6l o
ol ca iz 5‘95‘ reeal yelaie 4y 0gd bl

! Generalized point photogrammetry
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* Mathematically Generated Points (MGPs)
® High-Quality-Pattern-Selection (HQPS)

® Total-score

7 Geometric constraints
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! Mathematically Generated Lines (MGLs)
2 Mathematically-genarted-triangles
® Generated-length
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% Fragmentation
® Nominal Accuracy (NA)
7 Global-Winner
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! Crossing-Lines

2 Match-Lines

% Local-Winner

4 Transformation correctness
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Abstract

Along with commercial accessibility of high resolution satellite images in recent decades, the issue of
extracting accurate 3D spatial information in many fields became the centre of attention and applications
related to photogrammetry and remote sensing has increased. To extract such information, the images should
be geo-referenced. The procedure of georeferencing is done in four main steps of extracting some control
information such as point, line or areal features, matching, transformation function estimation and finally
resampling. Among different control features, the lines are more considered due to their unique characteristics
such as easier procedure of automatically extracting and matching as well as abundance of linear features in
satellite images especially in urban areas. To reach an automatic georeferencing procedure, it is inevitable to
automate the matching step as one of the most challenging process especially in heterogonous spaces such as
image and map spaces. So, in this paper, the automatic matching procedure is performed and assessed using a
new structural linear feature-based matching method with no need to any initial information. This method is
based on using the most inherent conceivable information of the extracted features. The purpose of this paper
is to find all possible match-lines through finding the correspondence of two specific patterns. The proposed
method is done in three main phases of high quality pattern selection, matching as well as the final-phase.
Additionally, new concepts of mathematically-generated-lines which are produced by extension and
intersection of line-segments in two spaces as well as mathematically-generated-points which are the key-
points of that lines are introduced and used to find the match-lines. In this paper, the impact of different
numbers of stopping-criteria as well as one of the thresholds is studied experimentally. The results show the
high potential of the proposed method to find more than 80 percentages of match-lines with 100 percentages of
accuracy and reliability in a low computational time.

Key words: High Resolution satellite Images, Structural Linear feature-based Matching method,

mathematically-Generated-Lines, mathematically-Generated-Points, Linear Features, Georeferencing.
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