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% Local intensity order pattern

10 Multisupport Region Order-Based Gradient
Histogram

11 Resistant to Affine Transformation and Monotonic
Intensity Change

12 Mixed Intensity Order Pattern

PrE

80 Slelbl (5;9lad Suwsigo — Sliudg Ju sole 6y s

1#9A gliusls @ pgs 6 jlosis @ msias Jlw

doddo —)

2 e sl BB (s pgal 2)lse o Saog
5 xS o banld 5l e o Sles
[Y s V]V oglas sjlagz o o el 5905l tonins
[7 5 0] S Laseis o [F 5 Y] om an il Joe
&b 5l ohy el adjle SO Kiog S o
035 S gl 4L S (45,0 pgal S S Sl yo
bacao s a5 adlge d b oy o g0 ) Logas g
S loiyy Ssd e dbml Wl Riogi ax
)l Gryal (g g olse oy jslaieas ook
Sl Siog i ojgml Ve g 4 A V] cl oas
&8 oy Sly |y Bl el Seine Syzge
RESC JUDRN P A VSN U SN TPCI { ESCH B
wsls Tlanpjs slafiog Jlye cou oS
Sl Kicogi 4 o)lg5 oo diges Glgie g [V ] Wgd oo
Foobde | Jite Sy s V] TS 2
o Ll [VE] (LSS) © doe cinlisogs ¢ VY] SIFT)

S,5
Ebe o e bad mje (S8 28l Shog
Simog sbml Glp 35 e sloopls 5l Jol> Sl
o5 s 5l oolicil L SIFT Siogs oS o osliciul
lass jlzle SO je pbal 5 Shee 1 ol g
S50l sl LSS Sarogs 0gb oo olowl TXF
5 ooliiul b aS ceul (3555 b (6 gt ol calis
St Jlre 5 ol (5,0 Spgal sloe ey dnlie
T S e T T
B L 2555 lo Sanog Jl 500 pan 05l o0
BRIEF)” 6 15l wSoxins Jiies ool sla S5
Y6k oS olide 5l Jitae solds Ll Vo]

! Image Registration

2 Distribution-Based Descriptors

3 Shape Context

4 Scale Invariant Feature Transform

5 Local Self-Similarity

6 Binary Robust Independent Elementary Features
" Binary Robust Invariant Scalable Keypoints

8 Fast Retina Keypoint
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3 Center-symmetric local binary patterns
4 Rotation Invariant Local Binary Pattern
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4 Center-Surround Filters
5 Octagons
6 Laplacian of Gaussian

FPA

1 Hessian-Laplace
2 Center-Surround Extremas
3 Agrawal
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Abstract

Distinctive and efficient description of image features is an essential task for image registration in
photogrammetry and remote sensing. The majority of existing descriptors estimate a dominant orientation
parameter for rotation invariant image matching. The dominant orientation assignment is an error-prone
process, and it decreases the capability of the descriptors. In this paper, a novel feature descriptor based on the
local binary pattern operator named RILBP (Rotation Invariant Local Binary Pattern) is proposed that is
inherently rotation invariant. To compute the RILBP descriptor, the pixels in the given image region are divided
into several sub-regions based on distance and intensity order constraints. Then, a local binary pattern
histogram is generated for each sub-region based on a rotation invariant coordinate system. To increase the
descriptor robustness against geometric distortions, a special weighting process based on a combined ring and
Gaussian functions is applied. The proposed RILBP descriptor was successfully applied for matching of various
remote sensing images as: SPOT 5, ETM+, Sentinel 2, IKONOS, IRS P6 and ZY3 sensors, and the results
demonstrate its capability compared to common feature descriptors such as CS-LBP, SIFT, LSS, and MROGH.
Compared to the standard CS-LBP descriptor, the RILBP descriptor indicates an average performance
improvement of about 25%, 10% and 30%, in terms of Recall, Precision and number of correct matches,

respectively.
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