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Improved BRISK algorithm used in image mosaic
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Abstract: In order to obtain accurate aerial stitching images, a new algorithm combined with Binary
Robust Invariant Scalable Keypoints (BRISK) and cross-correlation template matching algorithm is
proposed in this thesis. There are some errors in the splicing translational direction on using
traditional BRISK algorithm in image mosaic. Aiming at the problem, the BRISK algorithm is firstly
used for the scale and rotation correction of the matching images. Then the template matching method
is used for the translation correction. Meanwhile, the random sample consensus (RANSANC)
algorithm is added to the BRISK algorithm to achieve precise mosaic. The experiment results show
that the proposed algorithm has short operation time, high precision, and can achieve good image
mosaic results.
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Fig. 2 BRISK tracer sampling mode (N = 60)

F L, FRATT AT DAAS 3R A AR 0, S B A
X4 QK IR B ST O,
Q= {(p,p;)) € R*XR"|

j<<i<NAi.j€E N}, (2)
Qs = {(piap) € 2l

p— 0l <6 C 0, (3)
Q. = {(p.sp) € Q|

pi—pi |l =6 ) C Q. (4)

Ounax ~ Owin N VL E 1Y BE 25 B B, 43 % 24 9. 75t FI

13. 67t X T4 s FRATHI H: & i 8 = #9 K

JEEAE AT A5 313X — O 0 Jmy BB BE

I(p;s0;) — 1(p;s0;)
o, —pi I

g(pz’ pj) - (plipl) *

’

(5)
AP O 4R 9 5T AT 38 S B A B T 1)

~(0)-+

g = g, - L
FRLLOCHE s o B R o = arctan2(g,,
g.) FRE B R B B R AR O B R EE N T Cps

o) I(psaa) JEE 512b FRAEHEIE , B — Fo s X
mr.

D0 g(piap) s (6)

<pr.p]enl‘>

b 1, I(ps50;) > I(pty0,)
0, 7 ) . (D
Y (piupi) €8S
e 26 DLW IR S T B8 DG C R R SRR AR
VLR,
2.3 RANSANC Ei%x
TEVEIE 5 Fe AT 11 2545 2R 22 (9 KR AE 2505
BT L s et gk ) RANSANC (Random Sam-
ple Consensus) 53 35 i 14 1 & JT it LA R 45 K%
(1] 11 % 46 B
RANSANC 53k 2 8 B A7 DL S s % X 70
LRI AE B R RS S e BT LR N R
BEHEAT SR RANSANC 83 1Y BE B R ke
WES A= (8) TR

_ log(1— p)
log(1—(1—w)) ®

Forb, S g BB A T4 2 B0 DT C R0 K, 7R AR SC
HE N 43P N RAEEY S A 50 #0025 B B
R, ARG R 0. 995w N SN IS IHESE
HT G AT UL 25 b a5 R0 2o 22 I FR AT B SRAE U Rl
S22 X 2 T EOT B ] 5 LKA e
T B




LR

WRIEEE A5 — R T T ER PR A 202t BRISK 3k 327

AR RANSANC 8k gk A7 el , P25 B 4L
PRUCAD 5 G AT RANSANC 5. A T LB
TRV A, FRATTBE — > 24 HR R BT

Wi = E 11(1;’(].1'),;') ’ 0
Hrp DGLj) = [d(P,P) +d(Q.Q)]/2 . J& P,
H1 Q. VT L # B] 1 SF- 3 L B3
r(isj) = exp(—u;), (10
u; = |d(P; P;) —d(Q.Q)|/D(.j) ,
an
JE PN Q5 X R o S A AR 22 5

M AT E B A WO A R R T
BHSE W, B W GO TR, W >
0. 8W , T £ B 3 XF D e s, AN 3l 12 2% 10 1 0]
Wk 5 Je 8 0 28 I 00 4% B9 REAIE 5532 F RANSANC
FEVE TR A5 R 4 g R, 52 B AR 09 w8 B
B, SRS R 3 TR,

3 #r&ad BRISK 8wk PF 2 i R
Fig. 3 Image Mosaic after BRISK algorithm

AT & B, A BRISK 53k #F 17 E& PF 42,
i R 5 RO AR AL I #E RS Oy ) AR
BN DC TS B 15 00, Dy e, FRATT 5 A T A 1 14

A5 VG P . 125 OFe fip TR 3X — [R) R
2.4 EHEXKERTE

HE T A5 A DG TC AR 2 A T S PR 9 S X B
S BUNRAZE | [N U S W R A = S TN
AN T3 T DS A A B AR P AE g — i T X A
B A7 % L 4% B AR A DS P A7

0,0 SG, ) x
1G, )
3 A
N \ M
N
y |< M >
N

4 B T R ERE S
Fig.4 Template T and figure S

5 FRATEE A — i G ) AR B AR R
TEAFVCIC 5] A F 47 48 28 48 10 55 A5 A s AH RL B9 o7
B I JE L AR 04 I S P

R 118 35 L2 o) B S 1) 59 360 285 R 3 AR K
SR, 7 3% BLERATT O] UAR 4 17 3¢ BRISK 5745 $2 U
HH IR R AR SO R AT AR Y B . B e e — R LR
I 3 ANANTE— 2% FLZk b B RRAE A LA o —
REHT L %A MR R /N MOXN L H X 3 A4S i B IR
B S ZE SR T~ EE p BT 5
— N EAH q XA T LA B kAR AR G R sl L BE
PRUE 130 B 5] Sl VT B8ORS B . i S R AR O
(AL B Gy ) AR R AE SN B T

SR Je TS R R Y S X3 L DL RS R AE
SRRy N RO TR RE /N X8, T X
HMARESTR T, 4 | T—T =0l (ol
56 18 5 A AN B0 ULV AR A DX ) 3k K, S Tk AT
MXBE Y | T—T, | < o, T EER T
5 A4 D i 437

X B FRAN T FH B AR OC 22 8800 2 e ARV O

2 E[f(xi’yi) *J?][g(fi* ;) — g

C i=1 j=1

, (12)

22 Lf(xisy) _J?]Z 22 Lg(a/ ,yf)—é]Z

i=1 j=1

;H\:EP ’f-(l”z ’y,)ﬂﬂ$§$ﬁ|7§]f'ﬁ£)§\ E"]jf(gﬁmg(x,* ’

i=1 j=1

;- ) R DCBREREAR 145 b A 00 K BE fE



328 W5 BoR

o531 %

- 1
f= m—Xn%}f@,y,), (13)

- 1 P
- - ovi), 14
& m X n Zg ooy an

C o HAH ¢ & B, =Y P DT C AL AR A AR O B
C=0; M58 2 XM, C=1, HATLESHATH KB
SR ] RLAT ) dR KR 5C 28 K0 3t Ty i 1 T
LIRS ZE N A A

P 5 BRI TRHL i A 28 T AR Y P 4R D e
AT R RE 5 i R

K5 MR T FC S vk Ak BE S B P-4 TR 1R

Fig.5 Stitching images by template matching algorithm

2.5 BHMBEREELE

TE 58 W R BE HE & I s — M8 76 8 15 210 /9 PF
MR L SR M B s A4 AR T
EWEE L FRATTAT LA SR F AT i S8 12k ok S 3R 7 R
B R B Rl k. BlE 7 X (15) i,

Si(xsy)s (x,y) € Ry

sy = qdi fi(xsy) +do fo (a3 s (2y) € Ry,
fo(xsy)s (x,y) € Ry

(15

Forp RO HAEEMR 1 8930 HUE L R o R

18 2 By 43 WUE L R, A 76 R I 15 Y 8 & DX B
B d FIdy 53 50 R I BUAE, 5 5 & XA R,
JEH:

di+d, =1,0<d, <1,0<d,<1,,

(16)

EEE X d 1 FEAER 0,d. B 0 P
AF 1 XS I T PR R RS .

FE 225 BRISK 51k 5 HORH 56 AR A 50 3k 1) A%
EJE S IRATRT AT B I & 6 0% ih 45

B 6 &GRS A S il g 45 R
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