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Method of UAV Image Mosaic Based on Weighted Adjustment
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Abstract: The development of precision agriculture demands high accuracy and efficiency of cultivated
land information extraction. Due to the low spatial resolution of satellite remote sensing images, it is
difficult to identify cultivated land of small areal extent in critical regions; this requires image data of high
spatial resolution for specific or general cases. Simultaneously, unmanned aerial vehicle (UAV) has
been increasingly used for natural resource applications in recent years as a result of its greater
availability, the miniaturization of sensors, and the ability to deploy UAV relatively quickly and
repeatedly at low altitudes. In order to solve the problem of large quantity, distortion and accumulated
error in the process of UAV image mosaic, how to reduce accumulated error efficiently was researched.
First of all, matching area was calculated according to the record center points in process of matching.

Then error equation was listed based on the results of regional network summary calculation. Next,
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images were given weight value by different terrain features areas to conduct area weighted adjustment.
Finally , mosaic experiments were completed by the proposed method and direct mosaic method based on

three flight strips UAV images. The experimental results show that the ghost and dislocation phenomenon

was decreased by 12% , mosaic efficiency was increased by 15% ,

and the area after mosaic was

expanded by 8% . The method can mosaic UAV images better at error control and efficiency.
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Fig.1 Schematic drawing of matching central

point participating in block adjustment
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(a) B3 X1 (b) B3 X2 (c) &3 X3

3 ZRiE

M T IAMLZ IR MK, AT A R A
AP FAE5 R AR AT A 26 AN (] 1) Wy 22 R AL, 7 B
e fe 2T O AR 2E S BN REIR AL
e X IR o AN SCHRE T i JE PR 2 s AR 3l AN [+

(d) B4 X1 (e) K42 (f) K4 X3

T RAEIR T AN RISUE 1 J7 2 , REAR AT 3t At R DF 42
WAL B B LR S LA, W T A T
VC ¢ X Il /A i DC I 8 2R ], R M) A 3 i
A RS, PR DHE DT 145 R A XT EE B 1 07 1%
AR

Z % x #t

1 Rango A, Laliberte A. Impact of flight regulations on effective use of unmanned aircraft systems for natural resources applications
[J]. Journal of Applied Remote Sensing, 2010,4(1) : 043539.

2 X, ) ZREL, (] BH . el s R i 1) JE A LIS I [T ). Al LB 41,2014 ,45(11) :250 - 257.

Liu Feng, Liu Suhong, Xiang Yang. Study on monitoring fractional vegetation cover of garden plots by unmanned aerial vehicles
[J]. Transactions of the Chinese Society for Agricultural Machinery,2014,45(11) :250 —257. (in Chinese)

3 ERIR XU, R U, . T I ANUAR ARSI M LT ] ARk T4 ,2013,29(18) : 136 — 145.

Wang Limin, Liu Jia, Yang Lingbo, et al. Applications of unmanned aerial vehicle images on agricultural remote sensing monitoring
[J]. Transactions of the Chinese Society of Agricultural Engineering, 2013,29(18) ;136 — 145. (in Chinese)

4 Andrea S, Albert R. Texture and scale in object-based analysis of subdecimeter resolution unmanned aerial vehicle( UAV) imagery
[J]. TEEE Transactions on Geoscience and Remote Sensing, 2009,47(3) : 761 —769.

5 Ma Lei, Cheng Liang, Han Wenqi, et al. Cultivated land information extraction from high-resolution unmanned aerial vehicle
imagery data[ J]. Journal of Applied Remote Sensing, 2014,8(1) ; 083673.

6 GRKZE. TCNB B AR REIEAR I U AL B[ T ] ERBUR A2 4K - f5 BBk, 2009,34(3) 284 - 288.
Zhang Yongjun. Geometric processing of low altitude remote sensing images captured by unmanned airship[J].
Information Science of Wuhan University,2009,34(3) . 284 —288. (iin Chinese)

T EE AR A, A TC UG R AL A 3t 52 9 DXCEE i T [T ] 74 R A R AEAE 1, 2010,45 (4) 1533 -
538.

Lu Heng, Li Yongshu, Li Hechao, et al. Digital processing of unmanned aerial vehicle images and its application in the

Geomatics and

reconstruction of the quake-stricken area[ J]. Journal of Southwest Jiaotong university, 2010,45(4) :533 —538. (in Chinese)

8 Andrea S, Jeffrey E, Rango A, et al. Acquisition, or thorectification, and object-based classification of unmanned aerial vehicle


http://www.j-csam.org/ch/reader/view_abstract.aspx?file_no=20141139&flag=1

oM B 2 BB RAE R IC AR KON 22 D457 301

(UAV) imagery for rangeland monitoring[ J]. Photogrammetric Engineering & Remote Sensing,2010,48(6) :661 —672.

9 KM TN ITHIBRGR AT B A A MO AR R PR e[ D). bt iR ImE R %, 2011,
Zhang Zhenmei. Study on remote sensing images flying quality checking and quick mosaicbased on UAV system[ D ]. Beijing:
Capital Normal University,2011. (in Chinese)
10 ZEfk , 2R, TR EEIE D AR (L B R RGE B 5 SEBBOR [T ] JE T TS24k ,2003,42(1) 229 - 34.
Li Shengrui, Li Cuihua. Fast stitching algorithm & implimentation for color images based on grad-filtering[ J]. Journal of Xiamen
University,2003,42(1) :29 —34. (in Chinese)
11 Zhou Guoqing . Near real time ortho rectification and mosaic of small UAV video flow for time critical event response[ J |. IEEE
Transactions on Geoscience and Remote Sensing,2009,47(3) :739 —747.
12 Lowe D G. Distinctive image features from scale-invariant key points [ J]. International Journal of Computer Vision, 2004,
60(2) :91 -110.
13 Lowe D G. Object recognition from local scale-invariant features[ C] //Proceedings of the Seventh IEEE International Conference
on Computer Vision, Kerkyra,1999.1150 —1157.
14 g, R, RFEmWR, 55, JoHumEh GPS HiBhE Ak XM 22 [T ], sRBUR 4k A5 BRI, 2004, 29(10) -
852 - 857.
Yuan Xiuxiao, Zhu Wu, Wu Junli, et al. GPS-supported bundle block adjustment without ground control points[ J]. Geomatics
and Information Science of Wuhan University, 2004, 29(10) ; 852 —857. (in Chinese)
15 B2, BT, WM. 2T O RGE 0 SECE BRI HRTE K22 [T]. BB 40 R BB R, 2005, 30(11) .
955 —959.
Yuan Xiuxiao, Ji Shunping, Xie Chou. Bundle block adjustment based on imagery given orientation parameters[ J]. Geomatics
and Information Science of Wuhan University, 2005, 30(11) : 955 -959. (in Chinese)
(#5295 1)
8 i, HALTE, KR SF BT ORI RGBT JEEOR [T ] 27 ,2014,39(1) :83 - 86.
He Cheng, Dong Zhihai, Zhang Siyu, et al. Vegetation classification technology of hyperspectral remote sensing based on decision
tree tool[ J]. Science of Surveying and Mapping, 2014, 39(1); 83 —86. (in Chinese)
9 REL AR MOOKR, S FET TM HYIRG 0 fBORR UK RS R T AROFTE [T ] ARHLERTFE,2013,35(2) 144 -47.
Wu Li, Zhang Youzhi, Xie Wenhuan, et al. The mixture model extraction of rice planted area based on TM data[ J]. Journal of
Agricultural Mechanization Research, 2013,35(2) ; 44 —47. (in Chinese)
10 2585, B 6 IRTE, 55 TR G BT/ AR BOR SRR T AR T L) ] A0l T 41,2008 ,24 (1) :213 - 217.
Li Xia, Wang Fei, Xu Debin, et al. Application research on the method for extracting soybean covered areas based on the pixel
unmixing[ J ]. Transactions of the CSAE,2008, 24(1): 213 =217. (iin Chinese)
11  Wang Lei, Satoshi Uchida. Use of linear spectral mixture model to estimate rice planted area based on MODIS data[ J]. Rice
Science, 2008, 15(2) . 131 -136.
12 5545, 2R, B0 BT ARPE BT MM IR SR A R R AU L) ] AOlk T2 ,2013,29(2) : 177 - 183.
Jing Yuanshu, Li Gen, Huang Wenjiang. Estimation of double cropping rice planting area using similar index and linear spectral
mixture model[ J]. Transactions of the CSAE, 2013, 29(2): 177 —183. (in Chinese)
13 Zhang Jiahua, Feng Lili, Yao Fengmei. Improved maize cultivated area estimation over a large scale combining MODIS — EVI time
series data and crop phenological information [J]. ISPRS Journal of Photogrammetry and Remote Sensing,2014,94.102 - 113.
14 Lv Tingting, Liu Chuang. Study on extraction of crop information using time-series MODIS data in the Chao Phraya Basin of
Thailand[ J]. Advances in Space Research, 2010,45(6) ;775 —784.
15 Hu Y H, Lee H B, Scarpace F L. Optimal linear spectral unmixing [ J]. IEEE Transactions on Geoscience and Remote Sensing,
1999,37(1) :639 - 644.
16 f3  ARAR . 2 5t X B A S s A5 M I 5 i —— LU AR i B [T ], 5 X BT 2145, 2004, 18 (1)
94 —98.
Lu Yuan, Lin Nianfeng, A method of remote sensing dynamic monitoring of land degradation in semi-arid region—a case study:
Tongyu County in Jilin Province[ J]. Journal of Arid Land Resources and Environment, 2004, 18(1);: 94 — 98. (in Chinese)
17 ESE, BIER MR ST ARMDGIE IR G R B ISR R 1 AR M I T AT FE LT ] 38 85 L ,2010(3) 155 - 59.

Wang Lihui, Huang Jinliang, Sun Junying. Study on remote sensing monitoring of rape acreage based on linear spectral mixture
model[ J]. Remote Sensing Information, 2010(3) : 55 —59. (in Chinese)



