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Fig.1 Technical route of the UAV low altitude remote sensing system
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Table 2 Technical parameters of aerial photography
flight in the main shooting areas in acquiring

the remote sensing images
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Fig.2 A sketch map of UAV flight design
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Fig.3 Data processing flow of UAV images
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Fig.6 Image analysis results of heavy cargo wharf, water intake and water outlet



34 LTTH) 55 RS B IR AR G A T A W T 4 7 A R 245

3 45 ®
To MR 2 2% R G BT 1 3 BOR BT 40T 10 4 8 6 05 391 ik A RAT 58 6 16 1 3K 9 52 2 5 15 o

DXz G o A R TR R G I KR i LS ] DLSC BRI DR

DRSS AL BEAT FE R DR o 9 S A AT B T V0 1) 5 T S I 5l 28 M R W 0 g S 15 8 O 0 A 3
T PRI DR AP RSO 19 B0 L 15 et 3 B 30 AR 9 00 o T el A A B R A A 1 T AR LR R L R O
4 DX, M I A B 25 18 TR AR 48 3l A Lo 28 AR R 0 B A DX P g o B R ) SRR

) BHAE S m SR . 7R T R R G800 A 1 Bl T AR AT 2 UL L AR R A SR 1 R A X3 A
FATE ML s BL S, 75 AT U BE A8 o B R AUARAE T 5 R AT 320 DX e A I ) 3 40 2650 4 i R 2 A o 592 B R 40 1)
ey BRHEAE o DT 0 S A T A 098 R 2 SRy i S AT RS AR T T R X e 0 R R 1R
B B 23 Mt AT LA T ikt A DX P B 5T A B0, M) P B M A DX R e ) ol S T AR 4 S I 9 22 0 T2
A BB L OF ARG 2 R R AT 2 28 M e T AR5, DT S B 5 5C T A M A DX I AT A A T2 9% R B R 47 42
L3P EC

30 M SO TR PR T A % ol S S P VR PR R AP AR SR 68 R i A T BT A 9 R M AR L L KRR
T A T AR R AT RS SR AR B B T g 4 9 R RO L U K A SR G I AT Ay R
T S BOX B ] 52 F 38 L, R EAT GBI P Al o D T 30 A8 DR 9P A B R AR R T AR Vi A POk W AR L R
3 A LR P PR O A7 PR B DRI T TS S e XU T 7 4R A B ek g 7 Al By L RLPR L 4
AR BAS B R 2 T R R 3 A 2 3 RO S Tk AR

Shy A T A R4 R S T 0 A A L S O R A S B T 2 M) AR B ek e B B 9 ¥ 4 8l o Tl 3
i 3ol 3 R R AN R R e A T S TS 2 4 2R A R PR T B R AR AR D SR 1 e ORI AT
N =S 38 A AL 52 05 5, AR B KA N0 W0 0 W TR AN B i A7 A, 1 g T S ARG B0 . i e 15 58
T BOA SRR LB 2 3 LUTE T /S | I AR R R AR Y 2R

To MR 23 388 JE AR Ge A TR 3 SR A A B 2 e AT A i b 78 T B, BAT AL 3l R 3 | o o7 5l A1 =5
PR 9t F AT o R i e BB A AR A 2 eV e A U0 A 3 T U A RO A L Tk o P Y
PSR AP PR BE RO AP 95 Y 00 F B S B R R METR TR A L 15 e B IR K A 2548 5 A 55 Uz B

Jo NATUARR 2 288 JE& A% S8 A T Jol s A7 b A i 19 S P T e 80 i 3 M P e R R R 2R G T
PRI SR B IR A H bR A 18 % 09 BN R ER R 3, M JC A HLF- 5 15 HOLIE AL A Lo lb 58 2, AT A 5E E (37
T A A DX s B IR T B AL AR B R A, R A R A v A Al B v i B M P T G O S RS
S A0 5 M A O A S A RV S B DR A 4R M A D DR SRE

£ % ik (References) :

[1] ZHANG H W. WANG F. Marine power strategy: an integral component of national strategy for China[ J]. Journal of International Secu-
rity Studies, 2013(6): 57-69. SKIBESC, 5. 8 [l 0 2 [ 52 A s ) MILEEL IR 2 (). [l B 22 22 BF 5, 2013(6) « 57-69.

[2] LU H Y. Development and technology of UAV[J]. World Sci-Tech R&D, 1998(6): 113-116. F . T AL LB S T AMLE ARLT].
AR SRR, 1998(6): 113-116.

[3] TIAN K. The application prospect of UAV in hydrological monitoring[ J]. Xiandai Nongye Keji, 2013(17): 221-222. HZL. J& AHLTEK X
W b B A LT, AR AL, 2013(17) ¢ 221-222.

[4] JINW, GEHL, DUH Q. et al. Development and application of UAV remote sensing[ ] ]. Remote Sensing Information, 2009(1); 88-
92. &, W&, MR, A CAHUE KRS RS )], B R . 2009(1) : 88-92.

[5] CAO H T, ZHANG Z N, LI M, et al. The application of UAV remote sensing in marine monitoring[ ] . Marine Information, 2015(1) :
51-54, Wby, SRIRT . R S T LIS IR BT T LD, MR R 2015 (1)« 51-54,

[6] LIZQ. TANG W, ZHANG Z. et al. On the applications of UAV technology in maritime surveillance monitoring[ J]. Ocean Develop-



246 woE T O’ 38 ¥

ment and Management, 2014 (7). 42-44. Z= 850, A5, K%, . TAWL B ARLE G AW oy U (]]. B r k58 8,
2014(7) ; 42-44.,

[7] ZHANG Y N. Discussion on application of UAV low-altitude remote sensing marine monitoring[ ] ]. Geomatics &. Spatial Information
Technology, 2013, 36(8): 143-145. 3K 4FE. Jo AN 2 8 B W U o7 FH 4RI ()], M4 52 Al 35 5., 2013, 36(8): 143-145.

[8] WANG F, SONG S L, GE Q Z. Prospect on the application of UAV in marine survey[ J]. Ocean Development and Management, 2013
(2): 44-45. EJ5 . KRR, B0 0. T ABULERE - A b R a7 SR L)) \IT R 58, 2013(2): 44-45.

Preliminary Application of UAV Low-Altitude Remote Sensing
System in Maritime Surveillance and Monitoring

JIANG Wan-jun'*, YIN Zhong-hui"'*, TAO Jin-bo"? ,MA Hai-jing"*, LIU Ai-dong®
(1. North China Sea Marin Forecasting Center of SOA . Qingdao 266061, Chinas
2. Qingdao Oceanic Environmental Monitoring Central Station of SOA . Qingdao 266061, China;
3. Marine and Fishery Supervision Detachment of Rizhao City . Rizhao 276800, China)

Abstract; In the light of preliminary application of UAV remote sensing system in dynamic surveillance
and monitoring of sea area use, we have tried to get high-resolution remote sensing images by using UAV
remote sensing system in the Haiyang Nuclear Power Plant of Shandong Province. Through the analysis
and processing of the remote sensing images, the reclamation information is extracted and studied to pro-
vide data support for the surveillance and monitoring of sea area use. The results indicate that the UAV
low-altitude remote sensing system has the advantages of flexibility, rapid response and high resolution
and can reach to the complex or dangerous airspaces where no manned aircraft can reach. Therefore, the
application of UAV remote sensing system has high feasibility in the surveillance and monitoring of sea ar-
ea use. In the future, this system can equip with some specialized devices such as spectrometers to collect
relevant information and to provide safeguard for a better supervision of marine environment.

Key words: UAV; low-altitude remote sensing system; sea area surveillance and monitoring; image analy-
sis
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