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Improved Image Mosaic Algorithm Based on Harris Corner

QIU Guo-qing FENG Han-qing JIANG Tian-yue TU Le-fei
(College of Automation,Chongqing University of Posts and Telecommunications, Chongqing 400065, China)

Abstract In order to solve image mosaic optimization problems,a novel improved algorithm is proposed based on the
traditional Harris vertex examination algorithm. The proposed algorithm effectively avoids the affecting of selecting £ in
the corner response function and the threshold T in detection process. During the process of image mosaic, image regis-
tration was improved by NCC. And the mean method was used to fuse spliced images and eliminate stitching gaps. In or-
der to verify the effectiveness, the proposed algorithm was evaluated in an example of image mosaic. Simulation results

show that this algorithm increases the precision and the efficiency of image mosaic. Consequently, this algorithm can ef-
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ficiently achieve a goal of seamless mosaic and satisfy the actual demand.

Keywords Harris corner detection, Image mosaic, Image registration, Weighted average, Image fusion

1 3l&

g PHEEARRE —HHEZ MEEEER R G
FAeH TS R R, Beent B B RENRRES S
R —EESE BTN TERAR 360 MANCTER
MEARM ., EEHETURFhHRaBRELSFRENA
B AAEENIAEL, T ENATRRESRAE HEF
BRE.EUMTEAR P . EXEG ST HEARR
3D FREREGE., HEkK, HUWBEH B ITEIRFE
Eg A SR i — B R,

S BHERE AR F B 3 MEES R ARE R AL R
WHEGMED . HhEGREERENERIEERNO
o, EERETRREERNER. AGRERERETE
SN 33 BT IKEER A ICEC ! 3 T 41T A9 UL FeL-S Ak
FAEBSRAIVCES . T TR S KBRS E %+, Har-
ris fARNE L FEREE SREMTREE2 T2/
M. {H2 Harris 508000 THEE. EEK P ARETE
2 ERBEA HoEE, 18 Harris A ST E B TR
AEEWEER . BB =HNAN. HWUERE AR —

PR B H:2012-03-21 R HHH:2012-06-12

FhEET Harris £ AN M BGHESHERE Y, B AW E R/ A
Wi 7 PRBGHAT T B0, B LATE R b OZE U RS BUMIR 25, B
WRET —-MSHTERGHENHERNRE T, #EANE
T B » R] B 0T P 4 A BC ME SR AT DAL, R BB B T D i
R BUEW UG R Harrds £ 508000 B35 g Th e R B T R R
BEEE , IOUE T B M ST DT,

2 E/FHEEN

2.1 BAMASKRNERNER

R A RSB YA Moravee M SR B B, Harris
F M B B SUSAN £ s B 25, 2 Moravee i &
KB R—MEBEENRIOGE S NES, KB RE
AHEAT BE WAL AL 4 D F 0 KR EZ
KR . Wi Harris fi SENEREETRENIKER
AR RB —FE L, HEMNERE G PR RE S, S E
R R TR AL BE AT PR R P S5 O T R 0 S A
SUSAN i s B 1k 2 — R B e P F BROK B 15 B B 8
B ATRERTRIABSEZE, AAMRBHH TRES,
BN BEAKES TR ESR. SdU Ly BEER

AR EFERBERELSINH (60905066) ¥ Bf .

IWEK(1963—), 5 , 1L, B1BUR, T EMFT M A EBEE B BT H B BER S  E-mail: qiugg@cqupt. edu. cn; 15iE (1986—), B , 5+

£, EESET MR T BRI E R ARBRE RS
+ 264 -



AT AT, T LSS A B S BRI AR R A
R,k 1 Frs.

£ 1 3IFHEEMMERAN L

¥k A TR
Momvee L EBEE BTEA L RCAREARK
2 A A 2. R e R1R

LEARE. HEHE Lk ERERREART

Huse ARSRRAENG QLU L v any
LAARRAREE

LAFRENE REEZ AENAREEY WAL

SUSAN ) Tamltemrammi s MaEmb

2.2 3 Harris fy sl E %

FIEARREEE R AGRRMI TN mE it
AT HRHER B B WL, Hob Harris fi RN E B —
HEMAKE T HEARROERY . BR-HETER
SR MRS TMERE . R EHLRERSRRER
& DA R RSN E R R R REKER . BERNAAE
BB A AR R R B X A DG R R (1D 1 B AR DG
REFREMERFIMT I — MR T R A

E(u,v)=§w(x,y)[1(x+u),(y+v)—I(x,y):|2 (D
Ky wla, ) HE B w vz, y T EM/MEBER, (=
Fus y o) — Iz, y) J* R EEIREE B B 2 (D AR
WFFRR A

E(u,v)%(u,v)M[u:l )
)
o, M2 2 X2 M S FRAERE -
A C E LI,
M= = , 3
[c B:I wia y)®[uy I ] @

A, L, I, R RES .y i LA, MR T RS
XA ERBAR. M MEEER MR THREARE
HYHERE. —EE SRR SRR T — S R

R=Det(M) —kTrace’ (M) (€Y)
A,k WE—BIREBBE N 0. 04~0. 06,454 SRt B IL iR
B RERAE S B A ENRE T, 4R E %k
WIE R KT S E AT, 2R B — A
2.3 —Fh iRy Harris B3 A& %

OHETEBEIEFAZRRFEFH My FashE
B 5RESEERETREBRBE—AHRER. ITR
A AR ) URR B, (8B AL E A KR SR G« T TG
BEETF(—1,0,D%HK(—2,-1,0,1,2),y FEBEEET
WIFRIR R = FE N E . RE X BRIAT E TR, W
H AR R M,

(DEL M Harris 1 SR B Y5, f 5L R CRF
SR RN ERESKEREN, HFELIRN AT, L BRI
YR BUERI 25 RAM R K W T 85 1 BB BHEER.
R T G R AAEKEI, A5 SRR A TR A s R R R (5) .

_ det(M)
CRF= trace(MD +¢8 ®

A & Be—ME /N 9 TE 50, 33R0 B 59 1 50 0 1 R B0 32
H B T BH R HIEEL, TR,

(3) Harris ff kU800 49 55 — A F B R TR BUA s At
Y R (AN S 5 R Ao A UG ) 810 4 Ay AT BB R 20> » IR 5t/
ML ARBGL L B M L BN T A R AT R, & 1P

() (b) 435 K B {E 2y 5000 #1 1000 K Harris A1 40 1 45

() R{EA 5000 (b) B8 1000
Bl 1 Harris fij S84 R

5 R BB I8 I, A 7T BB TE X 48 5K 1B 4T 4b PR A
AT LB IR HE A AR A R A B 5 BME, BT LU % B 8
B EERLRE R T ER RESFRFESNFERRET:
HAEMNSHFEGRE N IWEB/DIMBRE T, KT T
(R BUR BRI R (E SR JE WG R AT HE R » IRIEER I IUR K
B TAMER AERREM QR R DR R M AR
B 5/ NERE  VER R OF R MBI R A T, X
RBUHFRHE S BB BEE T, R BE W AT L 8 Sk, By
BB, FrBHER G R TR — KA AL EE AT, H5
HEFNRELARRREEBNRTHZIRERER, /T
| 5% VT FE R P AR R Y 8 50 PR 4R A S R AR AIE A3 SR L AT A
REZICH S .

3 BE&BHE
EF Harris iAW E GBSt EE R mREmAE 2 i

HHE A o BER Lt B
#H U] EE Hfh it T s

B2 EESERREERER

AR A EER A AR R E T matab?. 1
KK, BB TR R R R
Y5381t harris BT 007 0 P8 A9 £ A
[locs1]=Harris(img1Dup);
[locs2]=Harris(img2Dup) ;
Y NCC Z& ik £ R T FExt
[matchLocl matchloc2 ] = findCorr ( imglDup, img2Dup, locsl,
locs2)
% BT RANSAC Bt E i e 88
[H inlierldx] = estHomography (imglDup, img2Dup, matchLoc2’,
matchLocl’) ;
[imgout |=warpThelmage(H, imgl , img2) ;
figure, imshow(uint8(imgout)) ;
3.1 HIERMBEA

P8 B e MR P s R R P R TIE i — — S B FE A A
RIBGERUE G MFIES R PO, B— A~ 2N+ D X (2N+
DR/NEIAHRE , BB FHRURES « MEE S MM A RGBS
MFHE AT RLE DR ERRKEMESNE Lz, L (2,
) B — L A SE R (6) AT R s PR .

2N+1 2N+L
: 21 Il(x,y)lz(x,y)
e e
NCCG, )= TNFI 2NFT PNTT 2RET
VE Ehao/E Gy
y= r= y=

=

N T BRI RN , AT LUK BRI P X IR B o, W
+ 265 -

6







[9] BiEE. HEBA 8 (B 0D [M]. db &t . Jb ZUHR B8 A 27 H AR 4L,
2009:31-38

[10] Dally W J. Performance analysis of k-ary n-cube interconnection
networks[ ] ]. IEEE Transactions on Computers, 1990, 39(6):
775-785

[11] Adve V S, Vernon M K. Performance analysis of mesh intercon-
nection networks with deterministic routing[J]. IEEE Transac-
tions on Parallel and Distributed Systems,1994,5(3):225-246

[12] Agarwal A. Limits on interconnection network performance[ J].
IEEE Transactions on Parallel and Distributed Systems, 1991, 2
(4):398-412

[13] ZE%, b BE. B2 EET MRS SHEYA
,2001,28(10) : 85-88

[14] Hu Jing-cao, Ogras U Y, Marculescu R. System-level buffer al-
location for application-specific networks-on-chip router design
[J7]. IEEE Transactions on Computer-Aided Design of Integra-
ted Circuits and Systems, 2006,25(12):2919-2933

[15] Ogras U Y, Marculescu R. Analytical router modeling for net-
works-on-chip performance analysis[C]// DATE’07. 20071-6

{16] Huang Ting-chun,Ogras U Y, Marculescur R. Virtual channels
planning for networks-on-chip[ C] // ISQED’07. 2007 ; 879-884

[17]) B, £, B2E. T HAmBMTRERE NoC M 4E 4R

ST ERLT D, SHE AR BT S B 4R, 2009, 21(3) £ 339-
345

[18] Kumar A, Li-Shiuan P, Kundu P, et al. Express virtual chan-
nels: towards the ideal interconnection fabric[C] / ISCA’ 07.
2007 :150-161

[19] Nicopoulos C A,Park D,Kim J, et al. Vichar:a dynamic virtual
channel regulator for network-on-chip routers[ CJ// MICRO’
39. 2006 :333-346

[20] PoPNet[ EB/OL]. http;//www. princeton, edu/edu/? Ishang/
popnet. html

[21] Hoskote Y, Vangal S,SINGH A, et al, A 5-GHz Mesh Intercon-
nect for a Teraflops Processor[]]. Micro, IEEE, 2007, 27(5):
51-61

[22] Llitzky D A, Hoffman J D, Chun A, et al. Architecture of the
Scalable Communications Core’ s Network on Chip[J]. Micro,
IEEE, 2007,27(5):62-74

[23] Lai Ming-che, Gao Lei, Xiao Nong, et al. An accurate and effi-
cient performance analysis approach based on queuing model for
network on chip[C]// IEEE/ACM ICCAD. 2009:563-570

[24] Hu Jing-cao,Marculescu R. Application-specific buffer space al-
location for networks-on-chip router design[C] // IEEE/ACM
ICCAD. 2004 :354-361

(L% 266 W)

[2] B0, Bt T8, — R e R E 8 S PHEE ] v EE
BEEAIR,2007,2(12) :336-342

(3] MIgEEHAT. A SALZEIM. 03 1 F Tl ARt , 2009

[4] Szeliski R. Image alignment and stitching: A tutorial [JJ. Foun-
dations and Trends in Computer Graphics and Vision, 2006, 2
(1):1-104

[5] E18.0WE, REH. BRBHEHEARLGRT]. HEAM AR AR
3%.,2008,5(7) :1940-1947

[6] #=@HE BAHRTE. BRABEMSHTIM]. LR BEXEHKR
#1,1999

[7] Chalechale A, Naghdy G, Mertins A. Sketch based image mat-

ching using angular Partitioning systems [ J]. IEEE Trans on

Man and Cybernetics, PartA, 2005,35(1) ;28-41

[8] Zhu Q, Wu B, Xu Z. Seed point selection method for triangle
const rained image matching propagation [ J]. IEEE Geoscience
and Remote Sensing Letters,2006,3(2):207-211

[9] Zomet A,Levin A, Peleg S, et al, Seamless image stitching by
minimizing false edges [J]. IEEE Trans on Image Processing,
2006,15(4) :969-977

[10] B&EM, LWIE, 2, %, —FETF Harris f ARSI 6T
B E P RT]. FREMRSHER,2011,30(10):40

(11] FEE,HEE, Bk, % BT AR BRI KR
FERGBREE P R FILT]. BITRAE2#), 2007,46(4) :501-505

[12] RER, KR, KRR, —FERERPFENFT FED]L R
BB, 2012,38(2) :260-263

(&% 285 T)
& £ X |

{1] Borges P V K, Izquierdo E. A probabilistic approach for vision-
based fire detection in videos[ J]. IEEE Transaction on Circuits
and Systerms for Video Technology,2010,20(5):721-731

[2] LiuChebin, Ahuja N, Vision based fire detection [C] // Procee-
dings of International Conference on Pattern Recognition, 2004 ;
134-137

[3] FKIEZR, =3RRI &1 R B A REWHART]. BN
M., 2010,29(24) . 70-72

(4] yEE, RE%, HEBE. Boosting 78 K F IR 3 o i 5 FIBF 5L
U AT SR, 2010,46(5) : 200-204

[5] Grimson W E L, Stauffer C, Romano R, et al. Using adaptive

tracking to classify and monitor activities in a site[ C] // Procee-
dings of IEEE Conference on Computer Vision and Pattern Reco-
gnition, Washington, DC;:1998:22-29

[6] Stauffer C, Grimson W E L. Adaptive background mixture mo-
dels for real-time tracking[ C]// Proceedings of IEEE International
Conference on Computer Vision and Pattern Recognition. Fort
Collins, Colorado: 1999

[7] Stauffer C. Learning patterns of activity using real-time tracking
[J]. IEEE Transactions on Pattern Analysis and Machine Intel-
ligence,2000,22(8) : 747-757

[8] Power P W,Schoonees ] A. Understanding background mixture
models for foreground segmentation[ C] // Proceeding of Image

and Vision Computing. New Zealand, 2002,267-271

. 297 -



