( )y 52 2021 4

SURF J. ( ) 2021 52(4): 22-31.
XU Ruirui  LEI Tianjie CHENG Jiehai et al. An improved SURF algorithm-based UAV image fast registration method J . Water
Resources and Hydropower Engineering 2021 52(4): 22-31.

SURF

12 2 1 2 2
(1. 454000;
2. 100038)
SURF( Speed Up Robust Feature) PROSAC( Progressive Sample Consensus)
GPU( Graphic Processing Unit)
SURF PROSAC o :
SURFGPU SURF 7% 0.4 ; SURFGPU
SURF 16 o SURF
; ; SURF ; SURFGPU ;
doi: 10. 13928/j. cnki. wrahe. 2021. 04. 003 ( ) (OSID) :
© P231 DA : 1000-0860( 2021) 04-0022-10

An improved SURF algorithm-based UAV image fast registration method
XU Ruirui' > LEI Tianjie> CHENG Jiehai' LU Jingxuan® QU Wei’
( 1. School of Surveying and Land Information Engineering Henan Polytechnic University Jiaozuo 454000 Henan
China; 2. China Institute of Water Resources and Hydropower Research Beijing 100038 China)

Abstract: Remote sensing system fitted on UAV ( Unmanned Aerial Vehicle) has been applied widely in various research fields.
In order to solve the problems during the UAV ( Unmanned Aerial Vehicle) image stitching such as small coverage area large
number irregular overlap etc. a practical application demand-oriented method for the fast processing of UAV remote sensing
images is studied and put forward herein. On the basis of SURF ( Speed-up Robust Features) algorithm the accuracy of sensing
images registration is enhanced at first by means of removing a large number of matching point pairs with PROSAC ( Progressive
Sample Consensus) algorithm and then the calculating speed of the SURF algorithm is enhanced and improved with GPU
( Graphic Processing Unit) parallel computing. Finally the accurate image mosaic of the study area is realized through PROSAC
geometric verification. The results show that the accuracy rate of the improved SURFGPU algorithm is increased by 7% if
compared with that of the SURF algorithm and the pixel accuracy reaches 0. 4 pixels while the operation time of the SURFGPU
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algorithm for UAV remote sensing image registration is about 16 times less than that of the SURF algorithm and the calculating

time reaches the millisecond level. The improved SURFGPU algorithm has a better matching accuracy and a faster operation

speed thus can meet the requirements of both the speed and the accuracy for the sensing image registration which is especially

suitable to be applied to those application fields with higher real4ime requirement such as emergency rescue etc.
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6 4 042.95 2 745. 14 |4 042.31 2 744.25 1. 10
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