2024 4F 45 38 45 5 5 1) mow ® AR F WK Vol.38 No.5 2024
CEES 167 1D JOURNAL OF TEST AND MEASUREMENT TECHNOLOGY (Sum No. 167)

XEHS: 1671-7449(2024)05-0500-06

T gt SIFT &k pU I A A B & RE B 42 77 7%

'L 5!, AT, REE?, Fioe’
(1. HrdbR2: AUF AL ~ABE, 1LPE KJE 0300515 2. rhdbkesg ML TRE2ABE, thvh KR 030051)

O AT RS AE IR | A | PREE W A SR i R S U AT T N . BEX B AL
Fce e AR, USRI AR AR M v, UGS i R UL AR A (e L, el R 2 T ALK R A R G %t
210 ROBEASAS R AE 40 (STF T U PSR AR TE DS B ReUE M 22 | DR 25 0 Il A, 4 Y —Fhialk SIF T
Bk, RIS S AR, $R i T IRECA AR M SR RANSAC BE /D Jm A S T4, 48 w5
PrHE R SRR A FYIINAGETE bR B X Sk 3%4E , Sl T RS T EE HE P . I SRS R R, I
HEJG B SIFT Sk e MG e ds e PE R e 1 ¥ RN T, ARk RIT H 58 B B BEZ IR .

KR AL BUHARG; BIGRBHE; SIFT Rk

hE S ES: TP751 ERFRIZES: A doi: 10. 3969/]. issn. 1671-7449. 2024072

SIAME: W35, K73, PR, & ST ek SIFT 59k 10 i fih UG Dk Bz Jr ik [T, IatHe R
4R, 2024, 38(5): 500-505.

JI Wenfang, ZHU Ziwen, DENG Dezhi, et al. Rapid urban aerial image stitching method based on improved SIFT
algorithm[J]. Journal of Test and Measurement Technology, 2024, 38(5): 500-505.

Rapid Urban Aerial Image Stitching Method Based on Improved
SIFT Algorithm

JI Wenfang', ZHU Ziwen®, DENG Dezhi*, LUO Jiangyu®
(1. College of Innovation and Entrepreneurship, North University of China, Taiyuan 030051, China;
2. School of Mechanical and Electrical Engineering, North University of China, Taiyuan 030051, China)

Abstract: Urban aerial images have extensive applications in urban planning, land management, environ-
mental monitoring, and infrastructure development. Addressing the issue that higher drone flight altitudes
lead to increased image capture costs and lower image quality or visibility, this study utilizes low-altitude
UAVs for extensive image acquisition. SIFT algorithm is proposed to tackle the poor matching stability and
alignment quality issues of the classical SIFT image stitching algorithm. By extracting an image pyramid
model, the stability of matching is enhanced. The RANSAC algorithm is employed to reduce outliers and
improve image alignment quality. Additionally, a hybrid averaging weighted method is used to eliminate
seam artifacts in overlapping areas, ultimately achieving rapid and precise image stitching. Simulation
results demonstrate that the improved SIFT algorithm performs well in both stitching stability and quality,
producing satisfactory and complete stitched images.
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Fig. 1 The overall process of improving the SIFT algorithm
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Fig.2 Comparison of feature point detection results
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Tab. 2 Comparison of stitching quality between two algorithms

b izt SIFT #: AR

E¥sR] 12.85 14.11

1 SRR 6.61 6.89
Prehta] /s 19.23 3.53

15 B 11.24 12.05

2 SR 7.46 7.91
Pranta] /s 23.50 3.81

15 24 7.34 7.58

3 SRR 6.82 7.37
PRI /s 22.34 3.91

2.3.2 ZIREGIHE

R BE AR SCARLVA A 22 M R P e 0 A sk
R AR, BT % 1k b 1~4 R B, 4390
K A% 4t SIFT 5595 FA SCRE B A7 3 AR 4 Ry DF
2, JEXT PR A R AT R b, S5 R BOR
e 4.

I 4 B T, (540 SIFT Bk P a0 K%

Ho 2+ 3
(b) A U R P2 R
B3 Hl ER P T

Fig.3 Comparison of single image stitching results
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Fig.4 Comparison of results from multiple image stitching
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