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Abstract

In the prevention and control of forest diseased trees, the visualization of diseased trees infesta-
tion information on the three-dimensional earth platform makes the spatial distribution and cor-
relation of data clearer and more intuitive, which helps forestry staff to efficiently prevent and
control diseased trees in a timely manner. The database technology, object detection technology
and three-dimensional earth visualization technology are used in this paper to process the UAV
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remote sensing images for providing an important basis for forestry research. Firstly, the forest
area pictures and videos are taken by the UAV. The images are uploaded to the database according
to the shooting location, shooting date, shooting angle, pest type and other information. Secondly,
the pine wood nematode and red fat beetle are chosen as the experiment data in this paper, and
the SSD object detection algorithm is used to realize the detection of the affected area. Finally, the
detection results are visualized on the three-dimensional earth. The storage, detection and visua-
lization of remote sensing image data based on the UAV proposed in this paper create value for
forestry development.
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1. 5|8

B S MR RS 2009 EMUA I (4 EAROAR B BN EE) (1132, ZhPRpLAE BIRS A RE, BIAK
e ML SR 224G, T (MO B R EORTE ) [1 ISP AL EAR T Mol AE BAL K e
MO FARZ — o ATRALHEORAG 2t AL KOS e RS 17 1 P S i — > R AT M3 A B, Adi B P
XA REATIRZ RAOF2H0, AWk s FRE, DL NERIERR 5 2] (2 ML B Bk
TEFE) [11E4R H, DOMOAE AW 704 Geiha8k 55 8 S K R A & R WA/ i 55 s SR M EAT TF
T AR 508 Ak B N 2 1) I PG R 5 7 i/ e 95 s SR A REAT T o IR mT L, ) E 2/ 55 2 SR R P
b HHE W AL R P AT TR ML AR SR 55 2 e B BB R R T T 2

RE DA R 2.2 12 A, FRKEREL 175.6 1L3LT7K, RRGEIRTERE R F AR 24, 4EFF
AR et 2GR T R IE R R Eid LR, e EMOLA F A R A A T
NBL, BT HUREN TACIT[3] [4]. HPrats s G R E AR MO IRBUR o™ B E RS R
FAEM, B TEFERESKE . WMLRBIR R, i — BIRG 40 KA A HRESET., HIH W
LY, BOMONRARTE e o BUER] 2019 45 H, famdumEE o2y iEE 18 M (EEE
W BIR )R 588 NEJATEX[5], XL 9 AL H A 2 A By, ™ G E TR BN A 22 4

FRGERIRA R 22 B 5 J I S R N T A, P AR i B B B i SR A X AR M R L, TR
PR BATRRIENE, HMEIVEREN . MR, PR IR g — P T BOR A 12 38
AREiE GIS WEIRE A IGOL, H TR A = I R o, Joiakii A b i 2 U B 15 -
W BRI ER ., EERTANA LG IRAME . AR RSB SEI0 A, AR R T FRolk i dL3
[6][7][8]-

EHERTNNEARKI K, AR GEIA AR O 7B TBLo]. A, HAELANEET
WA 4 IR G I BOZEAR, A0AE T BARAIEEHIZKF[10] [11], N AR I ik R . TAE
RERAR . XTI ABUAR TR A G BT G B BRI 1 HARAS I [, 2 TR AR £k ROBEA [R] I 5
RREARLLE . ToANLIE RS & H AR I HOR CIT A6 TR ML UK. 2018 4 Fan Zhun 5[ 12]7E0H 5
PRI i) R R AN TTE AL Bt i B 2 AN DX S R P 8 BRI 28 X 2 060 R o DR AT IR0 s[RI 4F MER

DOI: 10.12677/csa.2021.118215 2097 THEAUR 5 R


https://doi.org/10.12677/csa.2021.118215
http://creativecommons.org/licenses/by/4.0/

SF[13]%3E SSD300 H ARaMiAESE, $2 H—Fh 52 205 K/ & AR e A kil 7 v, SEERAR MO 3 T A AL
SEIN I 2 PR ESSE[14]F 2019 4R H 454 FPN (Feature pyramid network) (] Faster R-CNN &l 77 ¥, 7E

Z+1 5N IRR R 28 B, RS RIBR IR (52 2020 4 Deng Z5[15]{# ] Faster R-CNN H b il 15
RUNTE AU R I RABA e U Bbk,  JFHER AR AR AR AL B . ARSCHI A SSD HARKIIIAEZE, X K]
AT ERRRTI, P I 25 SR I R A T HERR T A M 2 R e A, [l AT A iz e
AR B I BEARRREL

ZELRTIR, HATIAM R dURfE A E PR H, S E R E] 9 LR AR IR TER, ARTTEEEA

WU ENG b AR FE R4, 8T SSD HEZERT kAT HARK I, Al 45 S AE 3D HiBk BT,
F gt — B AN BRI TR R GE, R ST A HERR I 35 6 1 e Lt (145 L

2. EXHEAR
2.1. SSM 1EZE

SSM HEZL# 4 Spring, Spring MVC, Al Mybatis HE42, FEARUER MVC R, iZH0K A R 450
S NFRILE, controller |2, service /2, DAO ZVUJZ. HH, Spring & —MFIRHELE, HAZ Oyl 4
WRIGIEN K2 AOP THI [0 V) TH 4 #2 . Spring 7E AL B SR AT 4 58 45 58 S 50 FH ST AR M 18 77323 LA e i S il 4k
X4 . SpringMVC J& — /N RIZHELE, BN T web 2, 4T — controller, HIRAEEA FiEK, HY
MV SR RIS AR NS5, B A3 (125 B0 (9145 TUTHI AT F& 7R « Miybatis 42—~ ORM HEBL, ‘& LT Java
(IFREAMHELE, X jdbe e, RIfs 8 5 I =3 R AR5 B, FEfifk jdbe FFRAS . Spring HESE4n
1 Fi7ss

Spring

J
{ :
SpringMVC / / / E
MyBatis

Figure 1. Spring framework
1. Spring #EZ2

2.2. Vue.js %2

Vuejs & JavaScriptMVVM [, Bl—Zgg A~ 5 pr e SUHESS . i HE 42 DL K3 Fn 44
ey AR g, SR BRI BRI R, [FE, Vuejs & — AN T 7 S IR JavaScript
HEZE, 2 —NEUE TN T Web BHTHESE, B2 A A 5L Web JTK - Vue js HI#Z L2 MVC
B AR E, 120 B Z 0] 7 (SR ST, I BT E e A P R R 1 7V S AR ] S A
ZH. Vuejs WEAHAER, ARG, Zm . OMBRSE R, Wi TH., HRFFEAL.
P56 3. EAR L MVVM KUK 1 m) FE 0 E (1) Javascript 2, HAZ 02 MVVM 1) VM, R
ViewModel, #1514 View Al Model, ORiEAL B AEHE 19— i, X P2 & g0 i SRR 1wl & 50 s
e . Wi 2 frn g MVVM B PIR BB, 28 =M% View (DOM))Z. ViewModel (Vue))z EA
K Model (JS ZHJZE). H i, 7E Viewmodel |28 & AN AR W 23 135844, DOM Listeners F1 Data Bindings,
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Figure 2. MVV model
2.MVV #£#!
2.3. MySQL

Mysql % R E PR FEEH R S5, B /2 Web 5 H /510 RDBMS (Relational Database Management System:
KA FEE RGN — . 2B EEE RS MM MySQL AB An Kk, HillET Oracle
A#]. MySQL J& — R SCIHAHOE PEE B R ST, RICEE R O ORAFCEAS [F) (R 2, S 48 ictis me) ok B
PO R Y. MySQL R RMHHR T “& Fum/ s ” BRaUsiml, 2 — N2 P 24ERD
BEHRE, RAERE. /5, BEITE LSRR Z 2T 6 1R AL &M T H /N E 1K [16]. MySQL
WAEA C M CH+dtATm sl 2R, Bk T IR RS HE17].

To ML B R EHE T R B . PR e MySQL X RASEGRE E S . MBR. &
WA SR IE R 25 FOR 26 H P, P E RGuRT v UL AR, wTSil &5 B A SR
FE =Y PR E UG HOE DL B B AR G I DI RE .

2.4. Nginx

Nginx & MR SCRravERe. @IFR 1 www Ik %S AR S5 230 SCRe I SR 83 1 7
AW, IP PG URL M INBGE A E D B H05 5 2 7 18] H—/MZ O — R P
M, KO T EAEE Web Server FIFEATHAE, LK Web Ml Mail S AREEINEE. Nginx () R ELER 4t
T core W%+ event FAF. HTTP A4 mail HFAFAT misc 24T HFHRA], B —REHRE T EZLE L/
FEHL19],

2.5. Cesium

Cesium J& — KM 7] =i ek, tHF 1 JavaScript IR BI— AN H = 4EF RAESL, W{ER)
HTMLS #— R bR #E R WebGL HiARMITE Web Ui SCILEN A ) = 4E37 5tiE Y. Hdh, HTMLS A n
] canvas AR B YR SEARZE[20] 7] 75 Web & UL TH AR D7 0 25, SELEE 40 HTML SCF R Ak 55 R 45
TSI, $EHETE N =E & AT AL SE 537 5 [21]. Cesium $2AE3E T JavaScript 15 5 T KB, 77 PPk
R E A R R ER Web B, JREVERE. RSEE. EQRE. 2 FE UG AT ERA SR ER
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WEe Z ARG Cesium “F &, PA=ZistiEkn] AL TC AL R EGEIEE S, T EWE RSN IX _Efg
F1E AR IS 2
2.6. CentOS

CentOS /& — T Red Hat Linux &4t 19 7] B H A HBEARRS ML Linux KATHRA . Heamdh,
FAE ) yum iy & SCREEL T, v CLRII B8 RG0S5 45 . BT CentOS 7 RS KH T XFS X & 5t,
XFS fengiE I H SR IF R R G ETE B 22]. WEBHEN T AR+ EERN T A, A
U8 CentOS 1E MR S5 v A RS0, Btk T3P 6 10 )5 i e 98 i RUFe e Is A7 .
3. BiREE T

To NHLE BB E T v A R MySQL 8 RAVEUHE PR 1 R4, N FgmfEis = et APL, Jf
i F 22 Fh 2 13 28 AT IR, AR IEVEARIS RO T R M I o AN SR AR HE B50H 12 S B0 Buds 26 i e el D Buds 1y
TCAR[23]. MRHESEFRIGAICA 15 sk B ERK, FESAALTILKERLE 1~6):

Table 1. Images information

*= 1. BEffEER

FB HH i W REBRANT
1d Int SRR &
Upload_path Varchar B e %
Upload_time Datetime A ] &
Photo_time Datetime FALEIT 8] &
Photo_address Varchar At %
Pv_type Int Ham s vl?
Creator Int AR IN 2
Photo_type Int EiEk et &
Tree_type Int pL Bt =&
Pest_type Int LS S| &
Photo_height Int SRR s i
Images_size Double B G A7tk RN =
Upload_video_path Varchar MUARTE 55 35 AR U AT =
Longitude Varchar iR i
Latitude Varchar st 5
Thumbnail_path Varchar 4R R A e
Title Varchar Hh X 44 R i

Table 2. Species information

2. WMEEER

FB KR i W REBRANT
1d Int 4 T &
Tree_name Varchar T Fh 42 FR =
Creator Int EEYN 2
Creat_time Datetime Bl H] &
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RO, XIS

Table 3. Pest type information
=3 HEXRAERR

FB PR i B RBRTANT
1d Int B &
Pest_name Varchar i =
Creator Int ll=-IN &
Creat_time Datetime B i) i) 2
Table 4. User information
F4. APERE
FB HKH i W RBRVTFNT
1d Int SRR &
User_name Varchar 4 &
Passwd Varchar Y w
Passwd_salt Varchar Ehgh, Y Ak 7rr?
Nick_name Varchar F P AR i
Phone Varchar BRI 72
Email Varchar M A6 b =
Area id Varchar FRAEATEUX AL, i
Mem_type Int P2 &
Login_fail nums Int TS R R 2
Mem_status Int FH PR =
Creator Int Bl o
Create_time Datetime B [h) i
Updater Int BN 7cr?
Update_time Datetime (RG] &
Is_first_login Int S R b i
Table 5. User role
#5 APAtXR
FB Bt i B RBRTANT
Id Int [SpiEst: i
Title Varchar it 7r'f
Role_desc Text iR o
Creator Int ll=-IN &
Create_time Datetime B i ] 7rr?
Updater Int N &
Update_time Datetime BTN ] =
Is_del Int Pty 1] 73 i
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Table 6. Administrative division

= 6. {THIXXIFR

TR

HKH W

Mo
SE~4

7t
Id Int 4 3 &
p_code Varchar X %] CODE o
title Varchar ATBUX K44 5K =
node_level Int 5 REER 7
full_code Varchar ATBUX K 12 AARES i
code_path Varchar ATBUX RIS R 45 i
creator Int EEYN 5
create_time Varchar B a] i

4. REINEERTS5ECH
4.1. RGEMEIT

TENNUIE B B G K rT AL R g8 20 D0 R, R Ih R W R P

1) AP Essge: HPEsig s, M e SPREE USRI HEEHE . NRml 24

P, AR GURE P Bl AT I [24]

2) PG e B R AN RS B B (RO 22 i R R Bl — e KR IR . A
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Figure 3. System function module
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4.2. RGEFEINEER T

4.2.1. AP EHEER
F PR RS H P B, P AR, Ao E. DEEMHERe, wE 4 s,

BERAY

' } v }
e | [ArfessE [irses (s eesdems] (e sem]

BRI I (% ) (% ] =X

Figure 4. User management module
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P RBRE R RGO R G AR 2 N EIEA,  FN TS iE S AL . G
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PG Bodie P e A B  E P Fr Al A% b, MIBR,  DABORH SRS T AT AR AR A B
EAEThRE: SORFIbE BAR DY, EEARIERRIIX . HR R SR R R SR g d T R A%
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Figure 5. Database management module
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4.2.3. BRI

o Hinkril#isk, FIF SSD HArfMMEL, HEERESITPERIT: F—PmA—RE R, 251
L ML (CNN)FREUFAE, FRAE AR feature map; 25 B3N A /N )21 feature map, 7F feature map
HIREAN s A2 B default box; 28 =AM AT default box FEA LK, Joid JERE R A AL T
¥ default box, TR NMS FERAAEING], BP0 Rt FE 2 —ANEAR - ) - BRI, KA
A IR HE AR5 BEATHE Y, aderb e 70 A BTt BEIK) BB, 3t P He AR IROAE , 2 SR e R 2 T e 15 A
PE B AR T —E B, FHMER, MBRAOEEDSEEE - M EmE), B8 Rl
TP BB R m 1, LG 1) default box, JFfHSE R, WRHEEUERIEE R, THE BB
LR FIG . W0k 6 FiR.

BiFeNESRE X

Figure 6. Object detection module
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4.2.4. BIRTTHILEEDR

Hm T AR L ZE TRy B R R R (AR BRI X DL (0 R, AL/ S8
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Figure 7. Scattered point display
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2) B RAUIECR WoR . R G2 AR SR i BE AT LA I P B R 80, 2% S vt P e R %
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Figure 8. Polygon solid visualization
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Figure 9. Visualization of the diseased tree infestation
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AR it PT AL B SRR sy, X AR B RATAME I BIR R IR R, REHEOR, R RGN
e, HRBUZEIRN .

EHEWH

1) BEIZKE SRR Mol A F RN SIS TSR R ” (2018 YFD0600201).
2) AL AN ELJ5 e BN SR I H “RAM 2k HU Bl 7 R BRI AL S5 R (ZD202001-05).

SE

(1] EZRHVE. EMAS B SN E T AR F (2008~2020 %) [EB/OL].
http://www.gov.cn/gzdt/2009-02/17/content 1233970.htm, 2020-07-29.

[21 E 5N, BKT7, BBAAE, BHE. Mok BdEz8 5T e S 24 [T]. HhERTS EARNE, 2007, 9(4): 19-22, 141.

[3] Sy, SR, XSk, BT IANIEBR G R ERMREEEE RR T 5IRE]. £k TR, 2017,
33(11): 82-90.

[4] X, RAE, BRE, XEZE, BILH, HIER. Mol EEM R ER I IgFRIE R[], MolkRl2E, 2016,
52(6): 101-107.

[5] 3kz=%, B3, FRAR, T78, B4k, RER, 5 WML REE T DR GRS M AT T[T,
Pz 55k 23 4T, 2019, 39(3): 865-872.

[6] ATHHT, Gh8t. IRBM IR E I ANIERFIR ] # AR, 2015, 9(36): 246, 248.

[71 Dash, J.P., Watt, M.S., Pearse, G.D., Heaphy, M. and Dungey, H.S. (2017) Assessing Very High Resolution UAV Im-

agery for Monitoring Forest Health during a Simulated Disease Outbreak. International Journal of Photogrammetry &
Remote Sensing, 131, 1-14. https://doi.org/10.1016/j.isprsjprs.2017.07.007

[8] Pajares, G. (2015) Overview and Current Status of Remote Sensing Applications Based on Unmanned Aerial Vehicles
(UAVs). Photogrammetric Engineering & Remote Sensing, 81, 281-330. https://doi.org/10.14358/PERS.81.4.281

9] &4, BUNE, KR, S, SemE, M, 5 b E T ANUBRE AR S R RERRT]. HiER(E R
254, 2019, 21(4): 476-495.
(0] 2T, gy, s, A, I, Wik, % AERA/NETE A LB B R IEA AL Mol TR,
2014, 28(6): 102-106.
[11] MR, =HZE, BHER, RAEr, MR, Hu, % BT HSV BEZENTANEARZ CRARHEII]. mE Rk
PR SRR FHEAR), 2019, 43(3): 99-106
[12] Fan, Z., Lu, J., Gong, M., Xie, H. and Goodman, E.D. (2018) Automatic Tobacco Plant Detection in UAV Images via

Deep Neural Networks. [EEE Journal of Selected Topics in Applied Earth Observations & Remote Sensing, 11,
876-887. https://doi.org/10.1109/JSTARS.2018.2793849

[13] #ME, A&k, sBIh, XS0, BA R, SEke. TR B 2 ST RO AR bR de 32 T8 ALt W5 k0], Rk TRE%:
R, 2018, 34(21): 74-81.

[14] ®WIE, BRI, ¥E. BlA FPN [ Faster R-CNN & 2415 5t N H 24 B w80 R A k(7). AR TFE2E4R, 2019,
35(20): 202-209.

[15] Deng, X., Tong, Z., Lan, Y. and Huang, Z. (2020) Detection and Location of Dead Trees with Pine Wilt Disease Based
on Deep Learning and UAV Remote Sensing. AgriEngineering, 2,294-307.
https://doi.org/10.3390/agriengineering2020019

[16] EWNgH, #rdker. 3+ MySQL FIEWRALE AT F[I]. HEEEIRS5H AR, 2017, 13(30): 35-36.
[17] BUE, W, it ¥EM. KBNS R AR A MySQL MEIH 5 & E[J]. BHEIX, 2020(20): 75-76.

DOI: 10.12677/csa.2021.118215 2106 MR 5 R


https://doi.org/10.12677/csa.2021.118215
http://www.gov.cn/gzdt/2009-02/17/content_1233970.htm
https://doi.org/10.1016/j.isprsjprs.2017.07.007
https://doi.org/10.14358/PERS.81.4.281
https://doi.org/10.1109/JSTARS.2018.2793849
https://doi.org/10.3390/agriengineering2020019

1 BEE, BB, LBEE, XA, AR, HT Nginx BRS80S 67 R mE A 7S], Big gt k), 2019(12): 370.
1 ZFd% Nginx J 55 SEREALHT TT[)]. AT RHE, 2020(4): 36-37.
[20] Cozzi, P. (2018) Cesium. http://cesiumjs.org/
] Chaturvedi, K. (2014) Web Based 3D Analysis and Visualization Using HTMLS and Web GL.
1 NI, TR, AL CentOS 7 JEBhARIR[T]. W% 224 F14E B4k, 2020(10): 158-161.
]

VAR, MR RE R GUE BT 5 A (1) B —— LB ) 3 7R A5 BB AR 2R T 0T 5 b i S A B[], /e
HFESE 202009): 56-57.

[24] MREZE EET IR MM v S 2 a4 TR W& S50 G REHEAREMZ %4, 2020, 39(4): 30-35.

DOI: 10.12677/csa.2021.118215 2107 THEAURF 5 R


https://doi.org/10.12677/csa.2021.118215
http://cesiumjs.org/

	无人机遥感图像数据可视化系统的设计与实现
	摘  要
	关键词
	Design and Realization of UAV Remote Sensing Image Data Visualization System
	Abstract
	Keywords
	1. 引言
	2. 相关技术
	2.1. SSM框架
	2.2. Vue.js框架
	2.3. MySQL
	2.4. Nginx
	2.5. Cesium
	2.6. CentOS

	3. 数据库设计
	4. 系统功能设计与实现 
	4.1. 系统结构设计
	4.2. 系统主要功能设计
	4.2.1. 用户管理模块
	4.2.2. 图像数据库管理模块
	4.2.3. 目标检测模块 
	4.2.4. 数据可视化模块


	5. 研究意义
	6. 结论与展望
	基金项目
	参考文献

