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A Mosaic Algorithm for UAV Aerial Image With Improved KAZE

HAN Min! YAN Kuo? QIN Guo-Shuai?

Abstract The aerial image is subject to many effects including light, rotation changes, changes in dimensions and so on.
The real-time performance of the KAZE algorithm is not desirable and the K-nearest neighbor (KNN) match algorithm
takes a long time. Therefore, we propose a mosaic algorithm for UAV aerial image based on the improved KAZE. Firstly,
we use an accelerated KAZE algorithm to extract feature points of the image, and use the binary feature descriptor fast
retina keypoint (FREAK) to describe the feature points. Then, we adopt the Grid-KNN algorithm for rough match of
these points, and use the random sample consensus algorithm for exact match and calculating the geometric transform
model. Finally, we use the weighted average algorithm for image fusion. Experimental results show that compared with
the KAZE algorithm and the KNN algorithm, the proposed algorithm has better performance on changes of illumination,
rotation and scale, as well as processing speed. It is a stable, accurate and stitching algorithm.
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Table 1  The comparison of feature point extraction
average time (ms)

K15 5= SIFT ORB KAZE RIEYE
Leuven 2.184 0.032 2.331 0.941
Boat 2.965 0.036 2.564 0.783
& 5 (a) 5.586 0.216 5.541 2.908
& 5 (b) 8.238 0.222 6.000 3.748
& 5 (c) 4.161 0.151 5.247 2.726
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Table 2 The comparison of feature matching average
time (ms)

1% 905 SIFT ORB KAZE AR

Leuven 0.431 0.268 0.305 0.174
Boat 1.097 0.530 0.291 0.253
5 (a) 0.992 0.460 1.205 0.324

& 5 (b) 1.159 0.359 1.560 0.239

B 5 (c) 1.200 0.331 1.242 0.219
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Table 3 The comparison of correct matching rate
P15 4 Bk VERCsAE ERAXE CMR (%)

SIFT 1492 1359 91.15

Kl 5 (a) ORB 2253 2092 81.94
KAZE 1427 1436 99.93

AR 1358 1356 99.85

SIFT 1212 1063 87.71

% 5 (b) ORB 1340 995 74.25
KAZE 1415 1294 91.45

A 1280 1159 90.55

SIFT 1527 1464 95.87

5 (c) ORB 1573 1130 71.84
KAZE 1438 1392 96.80

I 1285 1222 95.12

K7 4 T 4 R SERS Leuven Kl Al
Boat i HEAT BL 5 939 7 iR ZE 4R K+
WA ) KAZE B3R ANA SCRIRAETE IR, e s A
REEZAC T IR iRz fe /N, BA B R EC RS B,
SIFT HEmg Rz, ORB Sk,

A G T 4 MERREXTE 5 B pin KB
PCHE J5 939 07 RIRZERYSE R HL. IR RYE R AT
PAF i ORB SAMI IR, MHERS i 22, SIFT
RS, KAZE SRMAR SCREINA el r e v
R . A SCRIR I ICHERS B BT KAZE 593K,
g T SIFT 533K, FIRbzZ s+ ORB H3E, i
ARSCRIRAEIE I, e A ROE AL 1% D0 T A
UFRICHERS L, RERSIE T JE AL I bk .
8 4y TRMASCEARTE 5 Py 3 Al S Bt it
ArBECHE e OS5 R. AR P T DA H G e ) P 1B T
RS, BCHERCR AT

o ARSI 25 W 1, ORB Sk B B A Rk
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R RF I A B2 BBUE JBE, LA S SRR et 2 U J3E I
KRR T DU RC 1E 1 % 5 B HE RS B SIET 33k A
KAZE SRR VT HC IE 6 2 5 e B s, (HHR
AU s 5 BOHE B -5 R AR DT C R e 1 AR SO VAR
A v 1 WG P I 23 T A R ) () I PR T —
AR AL AR GRS, - ELRPAE DR BC I BERCR. 258 L
&, ERE S RO B . RRAEDCECEE B . DL IE A
ARG HCHERS VYA TT I8, AR SCRAE S B
K4 HHEREZ R

Table 4 The comparison of matching accuracy
P& 5. SIFT ORB KAZE A
&l 5 (a) 0.443 1.530 0.356 0.367
5 (b) 0.509 1.729 0.446 0.489
& 5 (c) 0.158 1.200 0.124 0.152

5.5 BEGEHHEER
AR SCHERT I 5 i = 4 P R AT I HE,

Leuven; /i

3 4
(a) LT fiG L& A
(a) Results of light changes

EAE P ISP~ 32 B3R 6 IS v O ) TR R B AT R 6, B
LA PR A 9 B, WE TR DAE i, i s
MR TC IR . TodkiesE, HEGREBegs), ff
HUZ T, PRERCRBT

6 it

XU EIMR 5 2O B e A A . RS
S, KAZE SR semp e DA T K a4l
AR AIE DE JE SR R I R I A5 1), AR SCHR M T — b
HT Ut KAZE 97 NVUSHA B BHERRE, 75
SIFT 53, ORB FyEM KAZE Fykiber T X L.
BITIRESER I ) KAZE SRS BUR R0 FF
ks, R R AL A 5 FREAK JEf7HRFIE A
filiids, SRS Grid-KNN S0 R sl b A7) 48
PEfE, R RANSAC 532068 VT HE A 47 Ak s %R B
PS8 LA A A 2, i o AL~ 39 B3 %o
PG IEAT Rl . SRR AR, A SCRIRTERHIE T
R, VU HE I A R A VE RS B2 BT B i PR RE Y

Boat: Jight + %

.................................................

....................................

(b) Tede Ly J% A B DL 46 R
(b) Results of rotation and scale changes

Pl 7 Leuven %l Boat ¥ifilCHiks HE HLEL

Fig.7 The comparison of matching accuracy for Leuven data and Boat data

(a) B 5 () ILHEEE R
(a) The matching result of Fig. 5 (a)

{b) &5 (b) ISR
{b) The matching result of Fig. 5 (b)

K8 IR HESS
Fig.8 The results of matching

© B 5(c) MR
(¢) The matching result of Fig. 5 (¢)
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% 45 4

(a) I 5 (a) PHEER (b) A 5 (b) BHES () A 5 () HHES
(a) The stitching result of Fig. 5 (a) (b) The stitching result of Fig. 5 (b) (¢) The stitching result of Fig. 5 (¢)

K9 KGEPHRER
Fig.9 The results of stitching

A PRES T E AL AR U . 5 KAZE Hik
A SIFT AR b, AR SCRSRTE GR 45 D8 E IR 5 R A1
PR RS P2 P[] IR B T 7 R ALE iR B 5 DU R 5
5 ORB SIAMILEL, AR SCHA B ARAEFFAE R 3 HOH
JE LA, (2B m T RFE LR . VAL
IETR A AR . SRR E RS UL . 5 AL DL
SR | WU IE 6 2R 5 T RS B OS5 T, AR SRR
EARFIREE A I AU B PR
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