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Abstract

It is difficult for traditional image processing algorithm to deal with the Unmanned Aerial Vehicles
(UAV) image, because the UAV have light weight, poor stability and the captured digital images are
overlapped irregularly. Aiming at the problems, this paper adopts the SIFT algorithm with an
adaptive threshold and expanded detection range, which has the characteristic of scale invariance,
rotation invariance. Two methods are adopted to process two pairs of overlapping images. The
comparison is made between the number of image feature points extracted and the matching ef-
fect. The experimental results show that the SIFT algorithm with variable threshold and expanded
detection range has more advantages than the SIFT algorithm as to process the rotating and unst-
able UAV images, thus better matching effect is achieved.

Keywords

Photogrammetry, Digital Image Matching, Adaptive Threshold, SIFT Algorithm

A EHESIFTE R LE T A%

BRF, WA

KVPE TOREEAS IWE i T2, Wim K
Email: 923243435@qq.com, ‘'whudxs@163.com

Weks H . 20174F12H26H; FHHEM: 20184F1H9H; KA H: 2018%F1H16H

R

HMEMIERE. REWE, FTHABNATREFEESEIIN. REREXR, ERPEILEALE
DEEE

EFIA: HIRT, NI ATARRIE SIFT FILILR T AN D). WEFEEOR, 2018, 6(1): 8-14.
DOI: 10.12677/gst.2018.61002


http://www.hanspub.org/journal/gst
https://doi.org/10.12677/gst.2018.61002
https://doi.org/10.12677/gst.2018.61002
http://www.hanspub.org

IR, AXTH

BA—ERER RS, SIFTILEREERA REARM. REARMERE, AXF KTRIEEE. X
P B E P BB X SR AT B0 - SO AT B AN P A B B R R T R A, FER BRI SR &
TLHACR R Z AT AT, SEREERRH, N TREARELNEANB TG, 10w EFxR
A EEERERSIFTARER GRS, RBEMPBARILAER.

K
BYWE, FFEURLE, CEERE, SIFTER

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 51§

TINBEA BANG PIBIRGE BAEFE R S SER R[], TN T sselES . HE2TA
WU GATAEE S e AR AFERON IR S 8, SRR T AN LAR L EUR AL B A
RN FH I A2 = 2] el PRIE A R AL BTG AL AR BRI A, W T ANLER I &+ oy B2, i
SR UG L A P12 v P D8 o AR I I A it — 52 () DTG 57V AE P B B 2 TR AR 2 A0 IR A R 42 A )i A o
PR UL ECAE N SAGAL B OGBS 53, 2 SEDLG ARSI o I I AT SR AN BR il . SE AR UTIL 70 T T K B
ISR ICHED . JETRAERIRSARICEC[3]. ST 2K (5 2 IR AR VT L2 MR 193 i PR 5 X Sk ) 2R P e ) A AL
PEFESE, SRUelULACsi[4] [5], A HEDCELYL . HUCECE A MAR ELHEVL[6] (7], SEOLLLR B, (IR E
Ko BB WEBGIRERNEUR. FIERTEA G, — A B BT K I RAR VLB %

AICERT NG, N HFEARICEC AT TL, R T A ARRAE SRS Bl ¥ SIFT 28R IE VL R 5
VE[8][91 [10] [11][12], FFIETREMLIMAE—FIE(RANSAC) L, HIFRIRILAD 5% . RANSAC HiER] LAZE
—HEE IR MEEEES, B AREN, K EER A HCF AR AT A SR, D LR S A
SRAFRRMES G TI[13] [14] [15]0 ASCXS SIFT SRR AR A RS 0 AN BRI I B 04T T 7T A8 B AR Ak 56
WEIL, DAFAESREL. R AR LR A% O, I8 R AR TTHED s E AT AR EE, DR SR TR %, @
Tk R DT s5ORT RS DA vy e v 26

2. SIFT 1§ ILHED
2.1. SIFT EECHTE

SIFT (Scale Invariant Feature Transform)%.y2: /& David G. Lowe 7E 1999 =42 H F-7E 2004 2E 5 3 11— Fh
BT R4 A, BEGIeRE BA AR, I B ST, A2, i B BA —E ik
PUIE R AR R AR 7 [8] [9] [10]. SIFT HE M EURVTEC BA msk e Fase e 2 B S0, 1% 5E
V28 ) vz M 2 G AL B A b . 1] 1 2 SIFT Bk pmfE ., o (B 1) 2 — ik K
BARRE A EARIRRE (] (b)) =2 kil P i R B RRAE A 4 DT A B AR 2

2.2. SIFT &%

2.2.1. REZERER
R 75 [) 75 A ) v RO SR SR, o BT AR A 2 S R A e e — AR 4uA%, I H R e — A R A%

DOI: 10.12677/gst.2018.61002 9 MZRLERAR


https://doi.org/10.12677/gst.2018.61002
http://creativecommons.org/licenses/by/4.0/

IR, XTIt

U ] (x, y) KR REEIR L(x, y, 0) £ AR ERFE S G (v, y. o) RUEEE (x, y) HI%H
L(L)@G)=(?bn}u0)*l(LJ0 (1

x +y /20

G(x, Vv, 0') (2)

2n0'

R @, »RRBREH, (xy) RREGERLE, o ZJUESETHE T, @il EGHE
R G LI

2.2.2. RESERE R RFI 5 = a0#E
ONEE A RCARAE RURE 3 A G I RS O SR8 o, TR B e i 2 oy RUBE S A), R A AR B R 2
30T 4 B B AR IS 21 v 22 20 U 5 1H] DOG:
D(x,y,0)= (G(x, v,ko)-G(x, y,O')) #1(x,y)=L(x,y,ko)—L(x,y,0) 3)

R A2 DOG 25 8] 1 R AR s AL - O 13-4k DOG BB EL A, B MR R L EAE
JUBERD 8 N BB AR AR s A R R BEST R 9% 2 AN BT 26 AN AT TR, B HARA R LA 1
RNEECE e/ ME, RN E RE A, A

2.2.3. XK [/THEGE LT E)

3 T RAE 25 R R R E OSBRI AL BT 7], DOG AE X e 7S A SR, Il & =4k
TR CURE A E R R IO CL BRI RUEE s RN 25 BRAROGS Ll B R SR B R AN AR RE T 2R 1 5, DA 5
VLECHIRSENE . P pUME AR REJT . SBR[ by L AT AR SR FORR 5 R T ks, DASR AR RO R Y
ABIE RFE, RAE TGRS RIS R IT7 17, BT B R AR 12 0B mi AL AU E (1 32 77
[, BN R T 1A

FUEZE R DOG AT =48 — R BN G, R BPEGEAT ETT

ZIENEE
.
INESM A fFULECIER 1. 2
: ‘
AR AR SIFT FF ik kel
v
fif i DR A M ) SIFT AL 4fidt
v
R e A e o FEAE ST G
H btk ARIECE R
@ ()

Figure 1. Flow chart of the SIFT algorithm
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Figure 2. The images for experiment
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(a) SIFT (26 points) (b) SIFT (74 points)

Figure 3. Results of feature point detection
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(a) SIFT (Rough matching) (b) SIFT (Fine matching)
Figure 4. Result of image matching points
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Table 1. Results of SIFT algorithm with different feature point detection range
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