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Abstract

Images captured by unmanned aerial vehicle have small image width, large quantity, and high
overlap rate. In order to get the image of whole measurement area, image mosaicking is necessary.
Feature matching method is widely used in the field of aerial image mosaicing. Feature matching
has many disadvantages such as heavy burden of calculation, high error rate, so affected the speed
of image stitching greatly. To solve those problems, an adaptive key frame was proposed. Extract-
ing method extracts key frame images according to overlap rate of images and gets the ortho-
graphical correction of key frame images by using the combination of direct method and inverse
solution method. The part involved in image mosaicing of every key frame was obtained by using
its coordinates. Then we get the mosaiced image of the whole area by using flow pattern stitching
method. Experimental results show that the method proposed in this paper can realize real-time
aerial image stitching with high precision and can improve the efficiency of image mosacing sig-
nificantly. The method proposed in this paper can realize real-time aerial image stitching and
meet requirements of rapid response, especially in disaster emergency response and rescue.
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Figure 1. Flow chart of key frame extraction algorithm
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Figure 2. Computing overlap

E 2 EBENTE

BB R P AL AR, FERE A bR R B I, T TE SR IO A0, 245 H o0 25 7 S50 PRI o F A bR AR
ORI, U BT — R AR AL, S ) ATROA 8 7. BRI, SR B RAT 3R 1 o e,
HAT U A ISR, B B 5 — R AV 97 PR T 8 5 PR bR, A SR
ERRF R MR 46 & 77 e M AT R BE RO, SR R 78 36 v P TR AR AR, T A% X
W (E— ATl R — IR IR, 0 3(), BRI S BN av by o Fld, FAEIRZE Ak R
IR N (00 e-f ) s oyt ) s (oot ) (govgoms) + MFIELE T R EFSLSELE DU F A1
T HERR AT OASER (X,.7,)~ (Xp0%) s (Xeuto ) (Xpry) s B 3(b) R HELEBETLAODUA f6 2. Pl T
(8 B LI T SRR, 306 AR S A KR AE X 7 0 Y 7 T A B (AR BN A 8 7 1 S PR AE
AR R TR, ] 3 R B I MU SR I

DOI: 10.12677/jisp.2018.74021 182 1G5 (55 43


https://doi.org/10.12677/jisp.2018.74021

FEte, FFEI

B € IS B B S 38 5 ZEA SR R I 3 98 36, il Z, - 7, » MIHLEE X DT T N o »

£ X T7 1 ERGERANEO M, IBABBI 3 #308 D, HARk (1), AR HR By &l 7 15 B R

M BRIk, A 4. O RALEOVAMERRIO A AN E, BBURIEENEGH AL - NMEERAE P,

SCAREALNTI (m,m) o WG (L T 0 S B T AE A RO S E REAAR 2o 0L (X7, ) 3

HHEITRRINAQ) PR R EEMERAEY T7 AR 22 1O L B 3L 26 75 R T SR A HAE AR 7 25 1] AR AR 2 11

B A B bR — AR RS, AT DM — € Wl (AT SO L B KA, 2R R B
BERIR T A & PR E, RIS s LI .
2(Z,-7, )sin%

Doy M

{sznmmXA+XB+XC+XD)+mD

2
Y, =min(Y,+Y, +Y, +Y,)+nD @)

2.3, EVSRRHRIBHHEEERIE

B PFE 1m0 T 2 A I 75 2 5 TR DL i MR O HE 77 v, B AT F I BUR R AR R R T V5
Moravec A skl 7775 [17]+ Susan FFAE skl 7775 18]+ Harris FfAE skl 7795191 SIFT HFAE s Aar il
J7iE[20155 . BT SIFT $REEAREARME, e AL, XTedk. WA, Mmoo BE ek,
DRIz b S T B G FF e [21] [22]0 H2 25T UG N FRAAE s 77 VR 7 SEAE R AR RUR N, RHDTHS, 1
UCECS B, 4 Jm) 01 22 56 75 THIAR 9 R S TH LI [R], A4 L J0 3k 2 I i LA I 7 040 ot s 5 557
TR H—J5H, 2T EGRHERPHE LS BB AR ER 3= & BREARR G R, £ EBURRHE
oA 0 DX b g 7 X3y, DAREAE a5 DT FC R LAl 75 v e B AR A7 AR D C 80 o T FE AR AE L3R 55
1) DX IR A DX A B b X 35 ), XM v LT Tk AR B IR A B DL R 45 3R

d c 4__
Ei‘“’*
a b O —C
(@ ®)
Figure 3. Orthographical correction
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Figure 4. Grid resolution
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Figure 5. Image mosaic
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Figure 6. Flow chart of fast mosaic algorithm
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Table 1. Comparison of adaptive key frame extraction method and fixed frame interval extraction method
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Figure 7. Comparison of image stitching results
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Figure 8. Image before correction and image after correction

8. [ESRIERTHIS G MIESHRIERR K

(b)

DOI: 10.12677/jisp.2018.74021 186 g 5155 4k #


https://doi.org/10.12677/jisp.2018.74021

3.3. EfRERIESCRTHHE

Rk — 3PV AR SO R BHE AU G ERE, A S B S WS AR PHE A X 8 . RS )
SIS IR MATLAB 2012B S256 (128 BC B 404 2 s .

BT SIFT #HEE A REABE, Bt A, xF1ad. M BA S, Fi ZMRH T EE
P . R SIFT FFAEILECHTF R B R, HRae e, MIMARKFREE b sgmg EUGPFE B . SR A SR
HH T 3 N O T B g 2 e ok A s R A B AE AR S BEM F B A, TR RAR B B e T B
PrEERE, SOl T BRI POE S . AU AR SO IR R, AR SCRA T — @ 15250 AR B ) 4
B TSR, BRI R . % 3 JubRuE SIFT J5 3 1A ST 7 ik A8 AR AT I S Al 545 D 3 1
ERNFLL . MFE 3 ATLMAF S, ArdfE SIFT J71k 5 AR S5 i AE UG FCHERS B 7 T L P AR E R, HR AL
757 A FREE SIFT i+ 2 —.

7 4 N Agisoft Photo Scan MV K SIFT HFAEVC AL 5 i AN A SC 7 v HHE I X 9 N T %2
SR 5 /0 1) LB i DT T X3 4 TR bl o S 36 45 TR R I = R 5 v 80 RE SRR I i B PR 5 R, L
SPARUAE FH PRI HIR R I AT 2 18] P 22 50  AELAR SC 52 PN Sy STFT HRAET L 757210 43 2 — » Agisoft Photo Scan
BV oy 2 — o ARSIV LT AT DASEI G R P sy Hf 4, AR KRR B 1 G PHE
R, BGPHENSGRIE 9, K 9N —IX PSR, 15 ob) e il X g4 1.

Table 2. Properties of the computer
2. ZHUHNRERE

LB
BIERSR Windows 8.1
CPU Core 17-4720HQ
ped 8 GB
t AL — 2 SSD 850
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Table 4. Comparison of results of image stitching
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Figure 9. (a) Image mosaic results of the first test area; (b) Image mosaic results of the second test area
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Figure 10. Image mosaic results in weak feature area
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Table 5. Comparison of adaptive key frame extraction methods and SIFT feature matching method of image stitching accu-
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