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An optimized image registration algorithm

Han Chao Zhang Sheng

(College of Electrical Engineering, Anhui Polytechnic University, Wuhu 241000, China)

Fang Lu

Abstract: To reduce the time complexity of the traditional SIFT algorithm related to the feature points detection and matching, an
optimized image registration algorithm is proposed. Namely the feature points are extracted by Trajkovic algorithm, and the SIFT
algorithm distribution descriptor method is adopted to allocate feature points descriptor parameters. Then sparse dimension reduction
principle is used to reduce the feature points descriptor dimensions. Finally, the similarity measure algorithm based on bidirectional
matching is used to match them. Six evaluation criteria including the feature points detection of image, matching pair, correct matching
pair, matching accuracy, registration time and registration time drop rate are adopted in the simulation experiments. The simulation
results show that the optimization algorithm in comparison with traditional SIFT algorithm is equivalent in the accuracy of feature point
matching. However, it has obvious improvement in terms of feature points matching speed.
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Fig. 1  Flow chart of Trajkovic-SDR-SIFT algorithm

2.1 Trajkovic &%

Trajkovic 22 ¥k X & iy MIC & ¥, i1 Trajkovic FI
Headley - 1998 4E42 i, iZ 5k S 7E SUSAN B33 (14 HE fif
AT SCHE R, R KRR T T AR AR ) B R
Trajkovic 572k U R B E X R R S J5 ) By K
BEAHAS LR BE SR T LR, Moravee B35 HXHME R s A IR
J5 1] b R FEAR AE AR FE 34T HU A, PRt Trajkovie 554
A EEFRIPERE. Trajkovie vk 5 Harris SEAH L, P
LRI AR AR 2, (B )2 Trajkovie 559 Ay 0 B2 it T
Haris 83 254 Trajkovie 53035 78 6 00 204 L RS ) 32 g
D7 T PERE , A SCEE R Trajkovie FERRATINAFAE 51, B X
Trajkovic J8-32: X W P R B) R, 56 9% 7 AR ke DU i 4]
Te T T IR 2 X — Al R, Trajkovie B3k LUK h
BERE AL T x T RREE D A2 E 1 RSl -
BEEE 37 MEREWIEDEE 1, AR RDE 6 1 5L al it
AR Z S oy 1, RIAE 360° )7 1] b5 iE ik R g K
LN EE a1 A IA R Bk SRl VA R NN YR
BEAHASALRRIE , B 360° 77w (4 me b7 £ e/ ME, VR g
RN i RCx y) o SR, AR N ] A 23R 13 4
BSR4 RCx ) /NF 2255 00 B 8, Pf R IZ AR 2 A



- 180 - SRR~ e T o 1

3%

YERFA R, R Z, BRZAR R s BRI C FRoRBf
L IR 2B L C BT B —4H LS A AE B A 46
S P 5 P R A E SRR ST

RCx,y) = min( (L, = 1)" + (I, = 1.)*) , ¥ pp

(1)

P R,y AR FE S (x,y) WIRIR T JE bR &
SSERIEAR, 1, | 1, AT R 5 1) Ll R R S B
2k 5 FRIAHZE BB B B K A
2.2 WHEGME4EIRIE

W 2.1 1 PR B9 SRR AE AT, R SIFT 33k
(43 BE T 0] S 5005 1545 A A R A 2 80 1k 43 3 A Uy
I 25,7 1) S HORUERAE S B R A S50 B A A R A
SR K, K AT LR R R™ 23 [E] P 128 x 1 (571
T e, AP LU Ak, AR SCOR B/ Nl A8 e S 0 [ W S AL
IR, W E o (W] 1R R A, R R
128 x 128 [(FEHERE N & = (W, ,W,,---, W, ] , HILH
WAFSHE R K ] DL it /Nl AR R B W Rl
X ,HAd X BB 128 4E5) b &, BARF AT .

128

X =Y WK = 9K (2)

i=1

=X (2) Frn, X ] LR IR S50 & K
TE W IR S — R R, R AR ek, X
SRR RS U8 T 2 K 1R U4, T8 R A
HRASEOTUMR SR, REUN S BEE S /NS 7
AT bR, BEXFEMN R, XHmEPR DR
AR 0, HAR 128 — kAN ZECKH 0 s AR5 /N, X sk
BN FEL, AT DA E B 7 2 KT B R (4
W ERNE, &F kA RPN X A8 E R
Gl A B e RN 32, KT X kR B E AT
e o

WRFF S X e R™ 7/ IEASH: W 2R
(9, K0 551 4 X 7 w4 M ok aE iE £oR K =
WX, @32 x 128 HEBEHLE AR @ e R™
KRGS X $OY RN B AN @ b, 15 300 5 i) 4
Y, F

Y = @X = WK (3)
o @ S 32 x 128 HEBENLIL SRS, X 2R LAY 128
HEF [, WO 128 x 128 HEY /N IE A2 AR B AR T, K
S 128 HERRRE S H IR AR S A, YO 32 iR )
=8

BENLEE S HERE @ xF T K 51 i 4 A 128 4 f 2 5] 32
A E VR E T, I & M BEIE S T, X T A 7
B X B ] SEAT R B A S O = owr
R (4) Xt R A R/ (RIP)

|OK||

l-e<s5<1+¢ 4
IK] 4

K e RN E B

YRR @ F Wi 2 i BE R AH G AR, SR RE DRIE
K %) ) 2 v AR L , PR G 00 2 /N AE A AR 3 W [y if
e, LB @ = Wil RIP 544,38 % @ et il
BEHLAE R

FIFR/INBEIE A2 AR e HE A [ W RN BEHL I RS & ¥
128 HEMFRIE SH R AT 0] 5 K [R5 32 il i Y, H
32 ZE A Y FE R CAE A RRAE S S A SCTE AL
S SR FHREAL S0 @' e R B S ) DE i
PR E A BRI i, (R P 0 i ) o 1 2 A e B 1K
F3UF WARHE SR TR E ARG, PRl i 22 IR 25
ETEBBENIC AR N @ e R™™ | EIEFRARIF S 1A
Pk 32 4k,
2.3 $HER W= AL

EEXT 2.2 A5 TP ASEIAY 32 HERRAE s ik 1, 2E IR A
RLPE RE f BRk  E Al b, SR I OBLI) D JE J 3 2k A7 DR
e R 5E1% 2R BARVCELEG ST . ERH rhRE
FARRRE R U, (2,2, 25,000 ws,)  BUR SRR s A 34
TRV (yyssd50 2 0500) » WEHR P 5 E& L bk
fE S PR B AR R E U

dUV) = 3 Ix, -y, ()
st x, BRI AR T, 7, REIRZ

AR B (R

LT L] DT A AR RIS L, 5, LA
EUGH BFFIE R S5 03 U, RIS i 5 R 2
FRAE AL IS B BT B AFIE SV, AR AR AR IE ALV, L 20
AT SRR AE LV, PRI I SRRFAE £ Vo, W 2 (6) , 0]
S 45 U, (VCHC SR Sl SBRFAE A V), il g R H
FIA BAFIE A S BIVE I SR A o SR LR SRR
MERiNZHE RV, RIS it D PR T R A, 75 3
AR Uy, AR SRR AL U,y , A0 S5 4B
fES U, FIR T SRFFAE L Uy, il 2 (6) W Z% 1V,
FRIVC FE s Ry F5 AR R AE S5 U ik 7 R & v BT 1)
IS A3 BIDEEC 4R B o fehi , P ULHC 04 A 5P
O BAE A, S w4 h BHR 5 R £ PR AE
FUTEAARTR], DR A A5 D E 06, A 50 DB B R 0 1
B NI L VE L SR

dcy,,v,»

dCU,,V,) h (6)
A dcu,, v, dcu,,v,) il EE T R E RS
PG Z R RAAE 558 18 B T <08 AIE s ) B 5 AR DA P B (B
URIRT &I 48 IF A5 1 BE B AR UM B B, T, R BE
1L



2 — Pl A O T PR BT B 125 - 181 -

Core 2 P7450@2. 13 GHz X%, NFE N 2 G, #/ER SN

3 EHISLIE 32 {7 Windows XP, SZ5% H Tsukuba {4 . Quickbird ]
4 F MR_T1 EMGAE A s A DU S, s 2 e .

ST SR AR E ) MATLAB R2012a, & HL3% A Intel

¥ - - ~ .
() Tsukuba (b) Tsukuba (¢)MR_TI (d) MR_TI () Quickbird () Quickbird
AL A1 4 A E% A1 B A BB A1 %

B2 R s G 15 £

Fig.2 The images of feature points detection
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Fig.3 The results of the images feature points detection
(a) ~ (f) The experimental results for the feature points detection of the traditional STFT algorithm for three pairs of images in figure 2
(g) ~ (1) The experimental results for the feature points detection of the first algorithm for three pairs of images in figure 2;
(m) ~ (r) The experimental results for the feature points detection of the second algorithm for three pairs of images in figure 2;

(s) ~ (x) The experimental results of feature points detection of the Trajkovic-SDR-SIFT algorithm for three pairs of images in figure 2
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Fig.4 The results of image feature points registration

(a) ~ (¢) Matching experimental results of the traditional SIFT algorithm for three pairs of images in figure 2;

(d) ~ (f) Matching experimental results of the first algorithm for three pairs of images in figure 2;

(g) ~ (i) Matching the experimental results of the second algorithm for three pairs of images in figure 2

(j) ~ (1) Matching the experimental results of the Trajkovic-SDR-SIFT algorithm for three pairs of images in figure 2
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