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® Relational/Structural matching

4 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

b Hyoren) Lad 95 (o bLS )| 65180 Holate &
Lol oliaisee | cotid bLE (et 5 pgma
&L sloyully ceat Sl e Hob 4 Wl oo
A s golawy laise cudls b .ogd eolarl Jlas)
sl 1 JUisl e So les e dbad g o bl
9 %S o= b gl o lad o Bl )18
Ao )0 ol SV 0905 (rad (e sLA3 L
alonds 4]l o Wiy, (6l glabais b, lse 5l ool
4 a5 Lo [F0 5 FFFY FY FY F- ¥a vA]
WS S (g S e 4B S Oy LA
J—doa o glahss b )lec 5l —Lac bl
Sl plipabl BBy 5 S Ll cales 092
Omby Se s () s Olgios 25195 () culee alox
g gl Pl (V 10o)lse onl (Guwd (b, BLS 5 gl 5ol
o3y 4o (2)lse (al Bz Jlows SSlegl (b BLS
(as) 9 9=l SLAS (92men) (puilials slalad )
Ogen) lalad (ol Sglite sla Sy Jdoan
(Sglitis Gialai g po—tie Bl diajpury
(sladais olse sl | mbine Sledbl 35S 35Mleay
o & sl (2 )lse VL Conlas (M Suled )0
ged o )lal (o (5)lge a4y S

LLE (lgioe Sz o g sl (2190 990 50
syl any 8 S e pezmen ()l (nl Sl @ s
@yt S ay JUsl ab o mall peess (gl peiions
Gk 5l ki 8o et bl oyl o lge yid o
2 e jebas slasb (2)lse Sl oslatul 5o
2P S Gl e il wls o
Dgs oo DYolro oyl

b 2lye sl g glakais 2)lse S
Sl iy wgy sl |y Ll &5 W ls (lse
725 2lg—eds Ol oo aloil jasled oo gl L
Lf- 5 Y2 5g9ei o)Ll

A)lye & S b (B)lse Slegl gl el )

! Semantic information
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Z Structural Llnear feature-based Matching method
(SLIM)
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! Generalized point photogrammetry
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* Mathematically Generated Points (MGPs)
¥ High-Quality-Pattern-Selection (HQPS)

® Total-score

" Geometric constraints
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! Mathematically Generated Lines (MGLs)
2 Mathematically-genarted-triangles
® Generated-length
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® Fragmentation
® Nominal Accuracy (NA)
" 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.
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