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Abstract

UAV remote sensing technology has become an increasingly important tool for GIS to obtain data.
It is widely applied in various fields such as planning and design, risk assessment and overall op-
timization, with high accuracy, strong flexibility and rapid extraction of multi-dimensional fea-
tures. In this paper, UAV remote sensing and image recognition technology based on machine
learning are used to model mariculture areas along the coast of Lingshan Island in Qingdao,
Shandong and to identify the marine aquaculture areas and coastal residents. In addition, the me-
thod based on support vector machine is used to process spatial information of each functional
area along the coast and consequently get the parameters of each feature element of the area. In
this paper, based on the supervised classification, 35% of sample pixels are used as training set to
test the robustness of the model simulation effect under different spectral details and spatial de-
tails. The results show that: for small sample size and the requirement of fast ground object iden-
tification and analysis, SVM shows a high accuracy (up to 76.56%), but for small samples, the
model effect is greatly affected by the training set. In the future, about field investigation and veri-
fication of results, combination of big data could improve the object identification accuracy.
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Figure 1. Location of Lingshan Island
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Figure 2. DJI Phantom 4 Pro
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Figure 3. Flow chart of orthophoto products
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Table 1. Projection error of connection points
# 1 EERARERE
FEA AR E R SR
14 1D AR LR IRNIE G s S EPBOLIRZE (B R)

1 01 474 0.32
2 02 633 0.33
3 03 720 0.32
4 04 947 0.38
5 05 716 0.39
6 06 853 0.41
7 07 891 0.43
8 08 747 041
9 09 871 0.36
10 10 674 0.38
11 11 592 0.38
12 12 410 0.45
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W B LA 2] o SVM J5 1558 o AL B UG AT H AR )

SVM J7iE— M AR HIE % - W25 - W =857

BSR4 SE TR B AL 0 R AR IO B, SRR AT MG L . RO 423, ROI FRALHE ., R4 [ &
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Table 2. Preparation workflow
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Figure 4. Classification effect of hyperplane in boundary area under different learning rates
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Figure 5. Classification of regional features
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Figure 6. Region image overlap before pixel fusion
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Figure 7. Remote sensing image of UAV in wide range
recognition area after pixel fusion
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Figure 8. SVM based spatial feature recognition results
8. T SVM M= [E it 4iR Bl 45 R

AR PG 25 3R, 12 DX P T AR 77 TR 7 o R AE 16.4% o AFDRT T FLAth ML R SR B X A 7 76 3¢,
2 DR A5 A T AR . e & AN B 25 K 5 B SVM RIS SRt N R PR (L3 3).

Table 3. Recognition effect of feature area
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RRAE DX i £ TR ERIX FEY AR H IEHEFRAEIX
IR 15% 5% 5% 5% 5%
SVM 45 R 58.5% 7.9% 9.7% 14.3% 9.6%

Hoh FRIA I R 5 25 5N 15%, SVM iR 51 45 S 58.8%, 75— LE AN AFAFIE H L T IR I 1R (1 15
X BERANZ X IR A RIS 5, B RXINGERTE N 5%, SVM HHI4 RN 7.9%, o ER
XL T AL, X BRI NIGREE X 2 X m s g X ER BN 5%, SVM
PSR 9.7%, TR B DXIR AR B AR AEIROR X 7 5, 485 SR AT e 52 N O 32 W ) I 2R 1 2 M 20K
R I RS BN 15%, SVM iRIEE BN 14.3%, SHEGEFEL, #4577 AUk Mg X, H
T ZIX LT #3888, 0 SRR EE R H, XX T EANRIE: TR X
WIZEZ TN 5%, SVM U 455K 9.6%, Ui 77 4E [X 22 DAFEAR K N WAR S 8, B /KT 138 7 e b
2 NGE PR AR R SRR LR, IR BICRKE, SVM AT DU AR XA RHE, 752 )5
FRRIE 7S FE AT TRT DU AT LA A5 R AN R B R RSV, SR SO A 8 o ¥ o 97 X3 P R 3 R 2R
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F RGBT BB A, S R E AL O (BRI SR) 4R 5 R8T T 8 BLAH A . X J7 1A PAT T
SARTNTTR, Y T RPFAT FRARAT I M. AL B USRI B O RS % . Bk NS 5 R7AR
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Table 4. GPS positioning deviation
% 4. GPS EfIfRER

1% 1D dX (m) dy (m) dz (m)
1 0.170 0.061 0.000
2 0.155 0.092 -0.017
3 0.008 -0.077 0.170
4 -0.188 -0.034 0.137
5 -0.376 -0.162 0.117
6 -0.041 0.225 0.167
7 -0.026 -0.225 0.057
8 0.003 0.014 0.033
9 -0.120 0.057 -0.098
10 0.141 0.005 -0.159
11 0.338 0.229 -0.115
12 0.187 -0.017 -0.012

R/ME -0.376 -0.225 -0.159

RKAE 0.338 0.229 0.170
GRS 0.006 0.010 0.016

SEME 0.021 0.014 0.023

BREIR T GPS MG A BAR Bl M IEHAT IIRAR B AL 2, W46 GPS A B AL IE J& i AL B 4
KPR 2L 0N GPS SR MMM AL B, 37K T 40x A5 2K (8 % 5 3R s Il I A AE A AT R 78 Ao B 2
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TN YRS B A HERA M
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LB RKILRE X5 WA ARRETANK ™ XIGE R T 2%

DOI: 10.12677/0jfr.2019.64024 186 K= FT


https://doi.org/10.12677/ojfr.2019.64024

B F

24

i

TR [ R K2 SRDP (Student Research Developing Program) &4 1 7t & f& i1%1(861903106079),

DL L 2R 48 B R TR (A 33 255 1) (2019GHY 112014) (148 27 S HF o
SEEk

(1]

(2]

(3]

(4]
(5]
(6]
(7]
(8]
(9]
[10]
[11]
[12]
[13]

[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]

[26]
[27]

[28]
[29]
[30]

[31]

XK, Bz, BIOR, BEMK, BALR. 3T IR ANUE R WG R RAIED 5250, R ERLBR S X K,
2019, 40(8): 55-63

XN, AN, M, FEEE, AT, Z0NES. BT ANEBE R AT KA SR B AD]. MK R Rk
2019, 21(4): 1-5.

Ihvbg, BERRE, Mok, LEVE, VO, TR, K TR, HJote. T I0ANUIE R o 4R b I8 R LR
ZWI[I]. i, 2019, 39(4): 538-545.

BRER, XK, 227768, o ANHLRRIRAE T 4 B IR I i I R A [J]. Ay 2, 2019, 39(4): 521-530.

ki TE. To ANLE A ARTEIACH Ll & A i B P ER BT [3]. 5V (4 )&, 2019(6): 44-46.

RG], Je AL BRAE MO A A AU ) R A [J]. YEPE A0, 2019(10): 82

Xk, JE T I ANUR AR A2 250 78 [D): [ 240018 3]. dbat: drEARMLRl 2R, 20109.

e, XM, kA KA T AN B R G 7RI B R IS R [9]. B4R, 2019, 33(L): 71-75
RRH, FR, B K. B, PSR RS B RN]. T EE R T T, 2019, 39(7): 60-63
LI, A2He, B OCHE AR T AN RS = 5 B R M i b S A D] ok gk, 2019, 40(8): 22-25
FEEPE. WA B 0 AN BB LIS R W A5 R D). M2 525 () 45 R, 2019, 42(7): 122-124.
gRIh. BT AR BRI R BE B RESAEAF R[], LRk SIEH, 2019, 25(13): 149-151.

EE, WEE, WKE, EFT, KT, i, B T EANGE RS AR M SRR X S ]. E Tk
W(ERBI2ENR), 2016, 55(5): 742-748.

XN, FET TN /N M G2 & 8 =88 B R FT[D]: [ 12001030, &R 2R, 2019.
AT BT R ANHHAEARTIE KA R RIS [I]. /K Fsi T, 2019, 35(2): 26-29

XAREK, xUgEDE, RV FER AL AN FHDUR R B S a 0], SR L, 2019(15): 10-11.
FRAKAE. T AN ZS 3B B P M I S R D). I 525 (e b 345 B, 2013, 36(8): 143-145.

R T ANUTTINTE @SR LI IR ], &4, 2019(26): 162.

BRI5E. T ANBTERRIE (L2 b s D). 5 (.48, 2019(14): 16-17.

B, BN EAREN S TAETR RS, B eTLR, 2019, 10(12): 88-89

GRIE. T AU I 22 HORAE TAREIN 2 B B AR U] 5 85 Wi (B2 R), 2019(15): 13-15
VRIRK. T AN LR I B AR S R S [J]. FHEAERE, 2019, 11(7): 97-98

AT, TN B PE IS R[], 3855 K %, 2017, 29(7): 117-119

W, kAR, 2R, T TANUE RN R PR [I). (S S, 2015(1): 51-54.

XUSZTE, JERRER, XOBIR MHTES. TEANLIR ISR TE B AR A [ T WA St b 2 R 3], Aol B2 I8
IR 2019(2): 116-122

W Ea, ORISR, o AR IEHARTE FF R g Vel H K R RF I A g R [3]. 1 A7KFI7K H, 2019(8): 91-95

e ToANLRE BRSO 50 SR B E T I R[I]. B AOL SCR - ARk TRE, 2019, 31(5):
45-46+60.

JAHE. T AHLIE BRI L& e R [3). 5 (48, 2019(14): 14-15.
FPEL, TEM. TANEBEEA S GIS HlR a3 A Ml R PRI, FMA0l, 2019(17): 100.

WL, R, RER, Ak, FRIL, dEsm. BT R AN WIERAAG R i R A X L AR AR RN [J]. By
HiFE, 2019, 39(4): 571-582.

e, kAR TE AR BB AR AR SR b T 353 e W 00 A s 2 [J]. 7 | i 82, 2019, 35(7): 66-68

DOI: 10.12677/0jfr.2019.64024 187 K= FT


https://doi.org/10.12677/ojfr.2019.64024

EN A

[32] FmRLk. Wit T ANLB R ARAEM L TR & rF BN [I]. 54, 2019(20): 196.

[33] Gk, HRDTIL: TAEN & b o AN IIE ARG A []]. A 53510, 2019(19): 212-213.

[34] k¥, TRIR=4EH Y B R G K To AMUE SR g S A A 1Y) 2 A [J]. YL P I4:, 2019(2): 22-30.
[35] F*&WN, BhiE e, FET B ANLIL KRS B2 BRI []. &4, 2019(18): 163.

[36] Lk, m/ME, @7, REE, RAER, &P, TH RS 0 J0 ANLRE B EE AT A 3], W4k,
2017(11): 123-127.

[37] kM, %e7Euk, BB, BT AMUTC ANSER RS A8 55 MR [J). M 7EFRH#, 2018, 42(1): 106-111.

DOI: 10.12677/0jfr.2019.64024 188 K= FT


https://doi.org/10.12677/ojfr.2019.64024

	Mariculture Areas Recognition Based on UAV Remote Sensing
	Abstract
	Keywords
	基于无人机遥感的海洋养殖区识别研究
	摘  要
	关键词
	1. 背景介绍
	2. 材料与方法
	2.1. 无人机及研究区域
	2.2. 无人机遥感技术
	2.3. 图像处理和分析
	2.4. 图像分类技术

	3. 结果分析
	3.1. 图像融合及校正
	3.2. 图像识别结果
	3.3. 误差分析

	4. 结果讨论
	4.1. 无人机遥感存在的问题
	4.2. 水产养殖区域应用要求

	致  谢
	参考文献

