[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-20 ]

[ DOI: 10.52547/jsdp.18.2.147 ]

r«’

blis 33 bl 53 b s39bal “Silige
& 98l g SIFT @iy 98l )3 331) GIuls
s RANSAC

* G G0 9 3Py 1,05
Q‘f‘ ‘UL,)"""" “SA)L.:‘ Q‘)] ol sulD)...w J}‘j ‘d); ‘5~°~\--€r° 09;\
Ol eoleiiol o oDl o531 ol8iils s sad Ay (5 (owdige 05,5

US>

oo g0 Bl Fralr 9 S5 Grgdl 4l pliges Cwnd o paal W b 90 cuS Y 4 pedl Swlige
51 el 438,551 ,38 ooliiwls jg0 pguai Sauligo 0 JuByd &5 Cowl b SLulls o i Jglaio 51 (S (STFT) dianlipwlio (Shg
S STFT 5 cinogs YU bl Judoas oy 6YU slya! 3loj 9 651,55 (gouelS’ bl ol § slas SuwsdS SIFT iy 951 glasl s
45 RKEM-SIFT o 56501 31 ¢ 2 guai Sanljgn CnaS’ 000 2¥L (sl callio ol 53 090 o0 o )98l () (2 als’ sy a5 conl
G Flhog 3l pis 5ol G Sgutd (Gl i 9 o0 oolituwl (gaulS b o lwll Cqm Cowl SIFT &8l ogugy dsemd
9 Gl b <85 3gdbcn Cucl SIFT GumlYA Siiog &1 Comd Fhog (] 5 SasS 62y ol oudh o3liw! SIFT
a5 ouls ooliiw! (RANSAC) Solai diged glosa! ps 5o5! 5l w0l (sbd Guudai Bio (5l cdoldl (o .08 loy Jials 2] oo
22 Sl ol o dwloxe BT Gl Juto 9 Gotd B oy Juolsd ailin ol 1 By &jg0ay o] (gLl ailiwl o
Cowyd by alaii bl eSOy wliw] lade 31 Joo wlul ol &8l guadas g alais o (o aAbold 51 Gudai abais
Wlio (pl 58 58 Guaaa gy Coledyd 1390 Bd> g 0ubodld (ansld Couw ol Gulai ©jgo (pf 50 9 Bid> g (Al
9 &U 2l (2Nl &5 Conl (oS (Fi9 @U bl 2 peal oo GOlidiay by el o Sty pgal cuS S
SOl 3y i lojT Conmnd 50 auwl ouds 438 )5 S )0y gl 9 (Liigr e 9 S piiin B0gume SLRONS (il @ yguody
SOl Rl oo o yoRl 9 GOlidlay (A9 RANSAC RKEM-SIFT (o 5¢5J1 5l oolisiw! Jold &S (oanbo o glad Saljg0
ad,bg3 Gadai 9 SURF (sl b, b g oo (5 lwodly ouliolonl yglai ol job e 9 8)lilivwl yglai soololy (59 p ccom!
4 azgi b soleuioy Gh9) 6 3 Sl LUbl b aul 48,5 )13 awglio 530 SIFT-RANSAC 9 SURF-LM (2 a0
LSIV Gl (g yw 4593 Ganlai 3 SURF) ooibim o sbgy (0 yie 42 Copmd 45 3,10 €83 5 (30 (nuSilis sl (5o yline

ol 00l el 1y Uas ailoo /- FY/FA g as ol yo cuSiloo aldsy /4 Fo/oq las diguiin

SIFT o 5951 ¢ g9 o Gladil ¢ 3 guad S ljg0 1 g0alS 519

Natural Image Mosaicing based on Redundant
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Abstract
Image mosaicing refers to stitching two or more images which have overlapping regions to a larger and
more comprehensive image. The image mosaicing process is widely used in scene stabilization, change
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detection, video compression, and image compression. Image mosaicing methods can be divided into two
categories, direct methods and feature-based methods, which feature-based methods are more accurate.
Scale Invariant Feature transform (SIFT) is one of the most common feature-based methods in the
image mosaicing. However, one of the big defects of SIFT algorithm is the large number of duplicate key
points and being time-consuming due to the high dimensions of classical SIFT descriptor. In this paper,
to solve these problems, a new four-step approach for image mosaicing is proposed. At first, Redundant
Keypoint Elimination-SIFT (RKEM-SIFT) algorithm which has been proposed in [1] is used to identify
keypoints of reference and sensed images and to improve the mosaicing process. In the second stage, for
each keypoint of the image, 64-D SIFT descriptor is computed. In this descriptor, unlike the 128-D SIFT
descriptor, a smaller window is used which improves the accuracy of matching and reduces the running
time. In the third stage, the proposed improved RANdom SAmple Consensus (RANSAC) algorithm is
used to determine the adaptive threshold in the RANSAC algorithm to remove the mismatches and to
improve the image mosaicing. Determining the appropriate threshold value in RANSAC is so important;
because if an appropriate value is not chosen for this algorithm, the mismatches are not removed, and
eventually there will be a serious impact on the outcome of the image mosaicing process. In this method,
the threshold value is based on the median value of distances between matching points and their
transformed model. Image blending in the mosaicing process is the final step which blends the pixels
intensity in the overlapped region to avoid seams. The suggested method of blending is to combine the
images based on the average of the data in the overlapped region of two images. The proposed blending
method reduces artifacts in the image for better performance of the mosaicing process. Another
advantage of this proposed method is the possibility to combine more than two images that are suitable
for creating panoramic images. The simulation results of the proposed image mosaicing technique,
which includes the RKEM-SIFT algorithm as feature detector, 64-D SIFT descriptor, proposed adaptive
RANSAC algorithm, and proposed image blending algorithm. The proposed method is implemented on
standard image databases, created image databases, and has been compared with SURF- fast
bidirectional matching, SURF-LM and SIFT-RANSAC methods. The results of the experiments show
the superiority of the proposed method according to the criteria of mean square error and accuracy,
which compared to the best compared method (SURF-fast bidirectional matching) reduces 6.7%
maximum error, 30.09% root mean square error and 37.68% caused the median error.

Keywords: Image mosaicing, Image registration, SIFT.
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(Figure-1): Flowchart of the natural images
mosaicking process
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(Table-1): Evaluation of the 64-D descriptor function in the
RKEM-SIFT algorithm.

Precisi | Mismatch .
Method on rate Times(S)
SIFT-128 D 0.54 0.46 49
RKEM-SIFT-128 D 0.69 031 53
SIFT-64D 0.50 0.50 24
RKEM-SIFT-64 D 0.76 0.24 27
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(Figure-10): matching process, (a) matching by SIFT
algorithm, (b) matching by RKEM-SIFT algorithm [1], (c)
matching by SIFT algorithm, (d) matching by RKEM-SIFT
algorithm [1].
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(Table-2): Evaluation of the proposed RANSAC
method with classical methods.

Method | precision M'i’;tztch SITMMC | SITMMR
RANSAC-

50 [44] 0.708 0.292 0.688 0.312
MAR [42] 0.792 0.208 0.762 0.238
Improved
RANSAC 0.750 0.25 0.714 0.286

[45]
Proposed
RANSAC 0.913 0.087 0.891 0.10
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(Figure-11): Average precision matching.
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