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Abstract: Based on panoramic image &,

ORB (Oriented FAST and Rotated F) acorithm is more efficient than SIFT and SURF algorithms, but ORB algorithm

does not have the scale invaria SI' (Scale-invariant Feature Transform) and SURF (Speeded-Up Robust Features).

in-depth study of image feature point extraction algorithm shows that

In order to ensure the acc age matching, this paper proposes a dynamic tracking scale compensation strategy to

optimize ORB algorithm' ve imaging effect and computing efficiency. The feasibility of this idea is also analyzed.
The results of the experitheat with OpenCV visual library show that the number of extracted feature points is about 2.44
times of SIFT algorithm, 2.24 times of SURF algorithm, and 1.47 times of original ORB algorithm, which verifies the
feasibility of ORB algorithm for dynamic tracking scale compensation.

Keywords: dynamic tracking scale compensation; ORB algorithm; feature extraction
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REVAB DAY ISR, 2 5 BRI R SRR,
2 ORBYE £ T 5 #5288 3% (The algorithm of
ORB feature point detection and description)
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FAST(Features from Accelerated Segment Test)fF{iF#
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[, FASTHFRanE 1R,

B1 FASTH 4l

Fig.1 FAST operator detection
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Fig.2 FAST feature corner
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;) y<0,x<0 (4)

atan2(y,x) =
5 y>0,x=0
A y<0,x=0
undefined y=0,x=0

22 R-nﬁt%ﬁﬁ,ﬁﬁitﬁiﬁ
"Tﬁ i 607 PO RF AERIATF, SIFTAISURF S
@ SR BRI B4, Michael Calonderfs A2t
HETBRIEFF T R ARG T, LSS RATT,
Step1: 317 E X,
FERS T AL S5 9 15 PRI — Rk /Nl S x SHY Ry
Ridip, 7&Xigp BTl

if p(x) <p®)
otherwise (5)

(p; x,¥): = {3
Her, pOo)Rysix = (u v KELE.,
e B T AF 0 A 1 s [ yIBEA T T, 2R
H1 2 AR 25 SR8 B Bk B, R EE I —ABRIEF
FRAE :
@)= %10 27 @5 %0 ¥2) (6)
PEBRIEF—64"HE17 /144, BIBRIEF4HE 85 (977 23 ]
164 ANFEAT, HLFE64 x 8=512 bits,
Step2: 4T A XX, yITIESE .
HIAS(S)ATH, MIE—A 512 bitsH4H i R ES12 M
JP R
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Ry = (—sin 6 cos 9) (8)
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Fig.3 R—BRI test sets
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RIGEERH NI,
3 ORBE %R iH(Improved ORB algorithm)
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& Fig.4 Condition of the LK algorithm
e
\ ”

X 4

&M RERFERE,
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flx, t) = I1(x(t),t) = I(x(t + dt), t + dt) (11)
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Fig.5 Convergence solution of optical flow velocity by
Newton method
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B, JeiEE Y y BRI Hu, vFR, W

Lu+lL,v+1,=0 (15)

mE6RR, WT AL, SETERE 42T

RICIRE S, HAERIGE Hassh 7 &, X WRARAE fLAR )

B, ERNL, WERAR AN T RS, RAEEREI ik
Az, AR,

LSt T R

AR RE—F4L, ARA-NE
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ViTu=-I,
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[ il

’ "N;:}mai Flow”
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Fig.6 Solution of two dimensional optical flow Ve{
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Fig.7 The aperture problem
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s T, BT R RS R 2 I,
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AHEME, i T FLAR FEAY B, ANARORS x SHYSR
A L RIS,
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L) L 1:(p1)
L(p)  1,(®2) [u] _ | 1e(p2)
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Azsx2 basx

PRI S A LRI S BUAES x ST R A AR, W]

oS

PR /D KRR R G . A7) KSR ZE T
JFrFAd — bl|*H)E/IMA -

(ATA) d = ATh

B X1 2 (17)

MPERE T y BRI R A, v

[lelx lely] [u] _ lelt

LI, YLI|Ww - Zlylt (18)
ATA ATp

LAT Y2 AT, AR TR
[0] = @aTa)aTs (19)

FKbrdmFep, BRI 307 B ARAR X T IR BRIk
VAL BN, 3 BOLK S b PR R 00 0BT 745 1 485 SR AR A
. BARRERDRE “Kizsh” i, Xadhs =4z
SRR BB . RGBS TIERR, RA H#
IFIAT AT, &TIETURM
—MEE R ARIEHERENTE T MR, NeTFHE R
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IR fE . XA UNiagh” 2R ER S, T E A
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Gaussian pyramid of image I;_; Gaussian pyramid of image /

A8 W B e F R LKAR I &

Fig.8 LK optical flow algorithm with image pyramid
32 ETFHBRENREMERE

HI T ORBHE L HYO—-F ASTH Ak I AR —BRIEFFFHE
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P, TEEFPHENERET, R REEE A2 AR 2
AL, R TG IR 5 (AN v 2 i B AT B ARG )
KA DL, A RBEAAS PR SRR IS 2 A5 2R, 17 HLIX 24
THUAT AR G- i g B 1) HE B E ARSI

AR SO P 5 TR 4 7 B A LK 0 B3R 0T R i R BE AT e
EEOTO FEHEAT SRR , HU A  REARG R BRI S
AR T [ ARz B S8, KRR, # kYR
HEASRAEREAR, 4 ERY 0 RE LA, ORB
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J&, E R AT DAS R BR B R B 6 B RRAE L, XAl PRIE
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Fig.9 Scale changes produced by the relative movement of

the vanishing point

(D) BVEAMEGR B IR A B AR AE A5 R,
B 10 Kif ks ORBIH ik 69 REAME
Fig.10 Scale compensation of ORB algorithm op
flow method
AR i R 4 A I LK G R A el

BL1FR

()R EEAME 5 Y OR B 4 U A 2
B 11 45 4E & 4R TR b 52

Fig.11 Comparative experiment of feature point extraction

MET @)D AR, EAREZEEABERZES, A
A, BRIBHRHUFHE O R AR, S REAMZE 1)
ORBHATRIUN AL W 8 B 2.2 T RUGORBHIA,

BEAh, Gl SRR S R SRR, R R AAIIHT30 il
fI%E, iz Open CVALSE B HEAT 5L 06, X RUEAMEJ5 B9
ORBA AR 247 i 6] A5 AL SRR IEAT X LTt 4551
WL,

F1FIRME X MENLE

Tab.1 The performance comparison of feature extraction

algorithms
) . . JOEFMEETR
s SIFTHik SURF#iik ORB3{ik ORBIi:
M FRAERG  3EATnE  RRAERL BATRE RAEAL GBATmE RMENL  GBATnt

B/A Bl/ms B/A Wl/ms B/A Bl/ms B/A Tl/ms

1 213 2,215 225 314 68 314 157
20 201 2,347 0% 314 36 422 138
30206 2,321 é 52 314 35 420 114
4 218 2,2 124 315 34 435 133
528 2.2 7 134 314 35 427 133
6 220 2,246 229 127 312 49 461 144
7 2, 27 148 313 36 465 132

219 313237 121 315 35 476 131

9 2 2,306 230 150 316 34 462 127

1 24 2,308 228 123 314 34 434 122
200 2,076 212 121 314 62 433 149
12 201 2,041 214 160 310 34 492 118

13 188 1,947 200 133 302 61 501 145
14 179 2,138 199 131 301 74 421 158
15 183 2,250 189 117 299 60 464 144
16 182 2,001 190 126 298 33 459 113
17 152 2,182 173 120 289 33 423 113
18 157 2,224 184 120 288 33 407 109
19 149 2,369 176 126 286 45 492 121
20 154 2,173 184 145 287 32 445 114
21 153 2,110 175 138 286 51 440 135
22 151 2,049 174 115 286 59 446 143
23 154 2,358 179 116 287 33 436 113
24 157 2,142 180 117 287 32 461 117
25 154 2,233 171 118 285 31 447 115
26 158 2,271 170 115 286 31 424 115
27 146 2,284 162 149 284 31 430 114
28 142 2,361 166 148 284 32 433 111
29 134 1,995 167 114 283 38 397 117
30 130 1,934 151 115 282 31 436 109
Wi 180.4 2,200.5 196.5 130 298.83 41.07 440.1 126.8

MR, R ORBE VA LU STFT B vk M i A~ Kl i
%, HSURFEER—IHER ., LNSREEREAMEEM
ORBHEMSURFI LMY B 4 FE R AH 2, (HAME G
ORBFVEFE I FRE s i 21 2 SIFTH YA 2. 44 5, SURF
BEM2.24 £, JRIRORBREIANL .47 f5, Z5REW, 2&
PR B R M S IORBE VA MERE B,
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4 #5i(Conclusion)

AT ORBE VAR FAE SR BURI AR IERIA B, fR i
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