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Research on Individual Tree Extraction and Multi-source
Remote Sensing Monitoring of Olive Diseases in

Complex Forest Environments

Wei Zhao

College of Big Data and Intelligence Engineering, Southwest Forestry
University, Kunming 650224, China

Abstract: With the rapid advancement of precision forestry, the efficient and accurate
acquisition of forest structural parameters and real-time monitoring of tree health have
become core requirements for modern forest management. Traditional forestry inves-
tigation methods are not only time-consuming and labor-intensive but also struggle to
achieve fine-grained perception in large-scale and complex forest stands. Addressing the
bottlenecks of low individual tree segmentation accuracy and inconspicuous disease iden-
tification features in complex backgrounds, this study proposes a multi-dimensional tree
perception model based on deep learning architectures.

Firstly, this study constructs and optimizes an improved PointYOLO 3D point cloud
object detection framework. By introducing attention mechanisms and multi-scale fea-
ture fusion modules, the model’ s ability to extract key features of trunks and canopies is
enhanced, achieving high-precision real-time localization and segmentation of individual
trees in high-closure forest areas. Experimental results indicate that the mean Aver-
age Precision (mAP) of this model reaches over 92% across various typical forest stand
datasets, significantly outperforming traditional watershed algorithms.

Secondly, aimed at the challenge of early identification of olive anthracnose in the
Yunnan region, this study proposes a synergistic perception strategy combining LiDAR
structural features with hyperspectral imaging data. 3D point clouds are utilized to ex-
tract the canopy phenotypic parameters of affected trees, which are then integrated with

spectral reflectance to construct a disease index model. The findings reveal that the
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fusion model, combining structural and spectral information, improves the early identifi-
cation accuracy of anthracnose by 15.6% compared to single-source methods, effectively
mitigating interference from vegetation index saturation and spectral mimicry.

Finally, an integrated forest monitoring software toolkit was developed to support
automated processing and health grading of large-scale point cloud data. The research
outcomes not only provide technical support for precise forest resource inventory but also
offer a scientific basis for disaster prevention and mitigation in the characteristic economic

forest industries of Southwest China.

Key Words: Deep Learning; Forestry Remote Sensing; Point Cloud Segmentation;

Olive Anthracnose; Multi-source Data Fusion

— iii —



H %

1 BEEHRERERRAERERIC G BERBEAER (2019 ...
L1 SCREMBHOEERITE
LI L B

LL.2  JEBIER R

113 HSCHE CERBED

114 ARSCRE CEREETD

L1 H B

16 BB ICIE I o

LL7 BB

118 ERMZSE IR GERRAEIE)

11O B EUm I
LLI0 B

L L B
L112 H B R

1.2 EalkigsC (Bit) SCARFTEIRERESR .
1.3 ERlkigsC (Bit) SCAREETTMIYE ..o
L4 HAmTESR
RIS
B B

*iV*



1 ARl RZFEARBEENIRI (&1 EEHEREKX (2019)

EeMbie s GRE) R ASREE X Bl m — AN E BRI, iR 5 TR
MEZES R, BB A L WS SEER R M il a4, SR A R i S eI
IR, i HLR SN S 0 L B S A S B IR A AR . N AR
BREAERNS S G BAE. 2T ARSI AR, RRflE AT,

L1 MHEMRINEENE

Wi Gt M) MRS, RAIVERE L B3, PEesi 5 o0mA . 1IR3,
SR TR LN Bl BSRSEED .

1.1.1 |

KHZERHE G — i (E1-D, ESRIRG WP SGEA 244, 25 %
Ay FE AW PR SRR SC (BETE) BUIFTRISE AR . RSO R BAR
Bl — AR 20 N GESCE HANERE 16 ASSERED, e EZ N RnE bR . B H
RCEE R AR A R A I ZEISE . A7 AUS LRSI A3, A A E A A

1.1.2 [RE4EERA

JE RS 2B 2 AR SO 2R, R AE AR AR

1.1.3 xigE (FXHiE)

HOSCR N RIS 1, DURS BRI S 70t Bk S CBETH) A s Tk i
RGBT e EMES, RAAMSLUERT B S, Al RS REIRSEN. s
XHEE BT TAR RV R0, AN ZAE R A TE A & ik RS, 7805 300 7 /&2
o —BADEL ARHEE.

VR B LB R KA F5 . FE ATEMUEMRNE. BRAIREE A PDF A& aURE R A, R
T doc MBI, FIAFRISCFAEBERATIF, AT LUE B A AR OR

717



1 PR RSAAR R SR S Gt S INE R ER (2019)

A4 4T3

A4 IR

2cm
3cm
JUE CRIE/D 5 55, e
2cm
> o 2
F7K | 3 #
SOUTHWEST FORESTRY UNIVERSITY
N \/\ SJL Y
AR Ee B 3T (1% 31)
(ZoZo ®)
NP Y o
& H B ALTEXHERR Sl 18 3T
Jcm
e
2.5cm Z’
pees
¥ b REIESERTIEYR L W HREARESER
P F Ik ¥ 5 20161152888
TESFHUT  Google (G), Stackoverflow (&
EB N TRREIAZERE (RFR)
TR B, PARERE LB SOEH Z AN e SCE, 2
BRI PR 28 AT E, IRoR%Z5H PDF MUt HEgftT—
A.doc 3, MR TRATH, L7 ERFRECE. R EREER.
SCA B
20204E5 H20 H
TUA CRIAD 5 55, B
3cm

2cm

B 1-1 HERE




SRR AT AN A S S RO e T 2 DR IR BT T

NEC SRR (Bt TAEMHK . B, BRIk e, wrsimk
R G KBRS RIS (Beit) TAET BA QI P B R UL A8 23 o

B TA] A R R 0 AR 2, MR REZE i 18 SC R E A A I BRI 2%, — R
& 3~8 >, KA LLr ST .

1.1.4 B E (&)

SR EE . KRBT N AN S R OCI BT, AR R . EORAAMER . TR
.,

il

=
SPnn

1.1.5 BF

HSRASL BT, AFER SR e E . W, —BIE 3 dibnl, Rk 51k
8L AR TS

1.1.6 BXIEX

BP0 SCIE SCR A HA DT 8000 oo Wi QISR i AN H S A SRR ), BRI
NSRBI Bt Bt AR RS . BRI SO BEAR S N B H L AR
JREIAE B, hOCR B AR OCBIE . Ht. BT S BEROTIE. AR5 0. EES
W ZHER. R FEUNRS . B0 BSREEREAA 4L CA B2 it B 40 .

ESC— M bR A s BRIANXTAT MR 5 1E N 7] R
PEBRA R ARAL . — BTG (AT 45518 SCRF BT R 3O
(1) #iE (BA5E . FA). SRR it SREHIRIE. B, B, NA#

R (1R 2 B ) e TR BRI BORZER s TRl R A PR [ Y A1 R S R DL S A AE (1) 1) 7L,

JEBETH R BN e B S AR
(2) IHE U5k Wik, WHBRGHEE ONEBE TR 05k ki,

N A BERFEXA BT T % O5i%) CEAEXRHE T ot HBO LLEPT R T %

(7D HIHRF R
(3) e (BeitElsRs) Wik, $RIEEXE PR TIENTEARE . ZRIBH L.

W BEMER. BV, RIEHY).



1 PR RSAAR R SR S Gt S INE R ER (2019)

(4) &R0 Hr. XMW R B EE e . IR e EUE B, A4
WEHEL .

(5) SERELEGS . XA TAEREAT IR R G, R A UREAIE 70 -h A7 AE 1 ) L 2
AR BERG St — I Ja SRA 8 AR BB . WL AN i
B8 S ISR AT 8 H DA R = AR

(1) ZB—F2 (B TREAEHD: —Zhnd: 1,2, 3. Zghad: 1.1, 1.2, 1.3, ..; =
Fhnd: 1.1.1,1.1.2,1.1.3, ...

(2) B P (SRR AR D —, =, = 5 () () (=) 51,2, 3. .5 (1) (2)(3)

(3) FH=F (LEEMVIRTHERD: Bt IESC N B 2, NAREFIIP 96 S, Hil
WIXHFMAER SR . N, B ST

B x x x
1.1 x x x
1.1.1 x x x
1.1.2 x x x
(1) x x x
(2) x x x
1.2 x x x
1.2.1 x x x

1.2.2 x x x

1.1.7 &itEER

BIRE R T 23, A Jm & B, 2R gnyy sy, BNEED e, R FERiE, ¢
THERBAEH TR RS . R EZR2AME S B, X &R, 2R
A, KRR, LB R B 235 R 2 [ SO0 e AR B AR EROR
RIS T TS, AEGETm; B S EFaS, W & 3-2 e =55 IEE.
IAREDEG VDA, BB SiREERE, e B 3-2-1. 3-2-2 55, FHAERE

P RHE S e TR bR F b X



SRR AT AN A S S RO e T 2 DR IR BT T

FHIH AR AR

1.1.8

ARFSEE CERXHED)

P Gty AUER SN iRE SI 225 S0k, 1R 2 T 3CREAR 3.
S 5 A AE R AN 226 SOk AR RS54 B[] AR, [] P SRS

TERRZ SRR 75— 8, 1IR3 RN RS2 3R . TR 225 SCHk o B
WA —EWANCCHR, 225 30— A>T 10 .

RS2 SCBR)ZE 5%, $E s/ 84/ R HRS, 5 225 S0k g 5 )

EUTT

FEERBRC—F ) FFH. B4 M), Buk. . s, HRE. &
1B TR

BIEERRO— 7 5] F&. Ba M) BEE. RIR. B B, HR
SO S L

FARMTIR R —[FF 5] fE&. @4 [J]. s, BieE, &5 di5), &ik
PR
FARSVERR—[FF 5] P&, @4, fEH. SWAHK, U0k, Fr, H
R HRRCE, AR R U

FALW R —[FF 5] 1. AR GEH . AR LA AR S g0, BT
fir: EIE TR

WA —— [ 5] 1E&. CEA4 N]. R4, BREY GRYO

FELSCR— (7 5] 1FE . EA. BT OCIRIN H AE BT 3R A hE, R B H
1/ 51 A H

1.1.9 ESHUHEN

IR P BN FEANE DL, BHEEAER, WERWITIT, BRI RCOR S .



1 PR RSAAR R SR S Gt S INE R ER (2019)

1.1.10 B

IO L LA ] L PR SC X A PREAIT TR SO S R P B R TR BN B (i
RSAUN) £oxHOUE, XA ML, WA AT SIS E, BifyE N

AREEEX. ZORNEESAE, H5EEE.

1.1.11 Mz

FEIINIEE TR ARHES s DHFUINEMBOR ERARIBUR; DL &35 8
Frits AR B PE D R R A%, RS, AW EENSHEN. B, %5, Bra
SRR o BSARA “PR= 170 “P=t 27 B “HbR—TL “IS T RS

1.1.12 HEEXK

(1) fERE@EEASCS1E, BECREN, AEg—, TiEEHR, Wi EZFEmiE,
IEAE bR AP, RS B AR AN B 25 i A LA A
(2) KA R4 N RILFEE X brdE (GB3100~3102-93) M (it E A fAF 5, B
IR, #5 H R,
(3) MERAMCAR S ARE Fa—ARIEET, 1 U LA, B 559 B L& S, 10 CPU (Central
Processing Unit, HJ4b#igE),
(4) EAL . HLOG. BALRAIRENAEH 24, AR “PrRlLRS” 5 )
“PHRIARR 7.
(5) K. #. ARG AR AT TESaRS, WK 1.3, £ 2.1, (3.2) 5. Kl
®. AXEHIESCZ ARG 0.5 1T
P b SR AL 8 ) BB A2 /I8 DY 5 A1/ PU 5+ Times News Roman 748, $E 1, 72T &
T
FARRIR M L 1) BB AA /NI S A1/ PU 5 Times News Roman 4%, ¥, f2F &
7.
R, wE1-207R, KAN—RENE 6.67cm x 5 5.00cm. FEEEIE LT, B 58 9.00cm
x f 6.75cm, BFE 13.5cm x {7 9.00cm. B2, —RwH, FZEERRNRZ—
B, mHEEM. B



SRR AT AN A S S RO e T 2 DR IR BT T

6.67cm X Sem

B 1-2 BiEHHEE G

(a) 7 ERG (b) S ERSG (c) SExRA
B 1-3 wmERA

— g B s T B BN S, H (e, (b)), (e, L FZIF4dE, HA50
B 7 B BRI S B B IE T 7, SRS ERTG 2 B T 7 e, s 1-30r
No

WRI-1r7R, Rfg rh B B L g 844 E bl (ST K [ ZE BIVE E AT Al
OB RALARE. HEH=EK, 530750, TRNRAZM 1.5 5, TE&LM
1I5o RAGALIUEAS, RIRM 9 -5 1R SO T 5%

FE=ZR T AT LOINA I, PLENACR AR TR E, R 1-207R.

£ 1-1 CEAERFRENR
SCHRE BRAEARHE SCHERSRAY FREARRE

W EE 1 M S C
1w G Ei i N
IR J LIRS D
{8 R P S
) P HH DB

T ENE T CP HT A% EB




1 PR RSAAR R SR S Gt S INE R ER (2019)

®1-2 FEEARTERKRELLE

i H JE i E- Vi
0° UM 90° #m  0° B 90° #m
HRAE Vinge/m - s~ 0.04 0.03 1.30 1.25
THEAE Vipae/m - s71 0.04 0.03 1.26 1.21
w2 /% 0.00 3.12 3.07 3.20

AN AR SR L EN L E brbrdE (SD L E 5 E KL ERT 5 A E T
RN, IR CRFRAT S AR RN, AR MIEMWS S, AGRE TN
S, (2-3). HEALITR, PRAMELZ. 5.

y=ar®+br+ = +d (1-1)
T

1.2 Eaip3r &) XAFTENHENER
(1) Elkiese CRTHUEETH) BOCChs — R ATHENLTED, SR A4 Bit& S EN4RH
M, iAW —eRiTidrE, HERaG—Hmig3810T. FTEIRN, k& N:
(a) L FUUAEEISN 3em, A TUAEEA 2.5cm, 4 VUAEEA 2cm, 2E1TH 0.5cm;

(b) TUE 5 TIIRIRE N 2em, AHOTTUERZA “WSCh OB E 7, (50T
JEWZEA “58 X B XXX”, W “1 /5", RHARMED 5 S2mpHsE;

(¢) IESCFIRIFEAbRAE, ATEEE N 1.5 TR, BeRiBUE ATAT;

(d) TR —AAr 3 v COURED,  JE AR

(2) Halkigse (Bt AT AR R

(a) S EAN 2 5RBAT Fh, BAMEH 4 5 RT3,

(b) HCHEE. REERIN BN 5 FRIET, “WE, KRt 5 MrHh 4 58
(S

(¢) T HEAEM 3 5 Times New Roman &, JE,

(d) TECIE ., KRR AN A/ 4 5 Times New Roman 745

SRANXRIEVETUR A 4. W B EZRAILS T, B,

787



SRR AT AN A S S RO e T 2 DR IR BT T

(e) IESCGE— /N 4 5 RAEM Times New Roman F4£;

(f) B, RABMEH 5 S54KH Times New Roman 744, ARFh. F5HIE
SCARTE]

(2) SCAR—FARBAEF /N 3 5 RBAkT, —RbrdliH 4 5 8BA0%, =HhrsfEH
N 4 T B

(h) R ZHECRE 5 SRIEY, “TER. 2507 AN 4 5B,

1.3 Eeigsr (i) XARERITAE
(1) YbigSC (B SCAHRIN R V28T i«
(a) 30H:
(b JBi G4k 7
(c) HhSCHH B R A
CESECEYES ALE
(e) Hzx:
(f) 1E3;
(g) Z753CHk;

(h) T4 SHITEA

(i) Eifs
(j) M CLZERANEEE 7, W FE R,
(k) .

XA S AR, AEHE T, BA TS HIEE AT T . SEBAZAMNL TS ER AR SR
ZJa, AW PDF sl e E )y, R RNESC PR AR, NZ e EE AT AR B . 42 5 )5
T, BB mH, BRAPRTS, ARBEA KA, Earigs M5 5.

SRS B8, WREARE N, FoNR RE”, MR EGEARRES B, ATLL TER” T HW
5 0hnE—8, R 4 5 RAT, XRENE. L8R WREE], S% CRES TSR E, iU,
AR XML, w2 — SRR, #2530k 5 R AR UL s R R I, S 3 SR
(USSR



1 PR RSAAR R SR S Gt S INE R ER (2019)

(2) P RIATHEAT . Biesr G MERZ, BABEWANIESCH A SR,
BESCFE S BRI S KA N HEE SRR AR R R B AR R AR
ITHENAE S5, AT O 20T Bl
(a) H1;

(b) H3x;

(c) PAWHRE . SCHRZRR;

(d) AN SCEIPE SR ST G SCHERT, TR SCAEJ s
(e) ARIEFLFE. THHENFETE;

(f) #E.

(3) FLLRERR BNV EENVIR S (RTH) U, BRIARER Zh, RiigERBH T EEEAN
LHEELE, HBEHEHRTNRES, M35, TR,

(4) ki G AR, EBlkig s Gl sk, EBlkig e Gt I
. Bl G iR ER. EBlig s G Babdxk. Bilkig
G R FEUNE L. e Gt PRRE L. EEANRE . Bt
(BTt BRI R AR — IR “ PR MR R AR S (X
) PR, AR e AR R

14 HhZEK

LR ENR ST (B S VG S JARIAT « AR AT BN H55 AL M TR

7107



ESHEUDE T

A, L, KRB SR B LI R, R, REFAREZRAZERG . 2015 T
& BRI LR A e . EER T O A AR S N TR BESRE DA LA S KK 2>
Bro BHWEITI, FEFFERERRE 2 WU B AR 250, 78 E AR Rk RiR S
40 RF, ZRwE SCI/EI Wik, #rdri, A4 (BR4ia). (it EAEN) SARRRENH: T
B NARFRITH, RS2 AFAESERPIHE, HARIRAENIL B SRR, 8k
R RINT K AR R R BT MRS Fris SR Bl E 23 NRHTEBE PITEOR O%
Al N B S0E R TAE .

7117



B

AHFFIR 56 e, 1588 TSI, 5 & ARG SN R B 1 = B S RE 5B TEIR SO
B, 12 1) BT AR H 2 55 1A N5 SRR B D 53 v (R R 5 R P

B, RS R AR S EUT TR AGE . T2 LSR8 UL AR5 ) R
B EbigiE, 51RO ISR TR AR i 2 B . B SRS IR, £
2 U R, ISR B ARBES T T 2 liE T, HAACMEMEE S RA T2 3.

R/ N Y i € TR I e R v N A S R e R ¢ T E e S I AT TR R o
S PMESER S, TERRUM S BN RS R, B T ATTRE I UME, A ST A1 DL
BEe SEEEIFR FEE ARG E D IR AT 5T AR A T URIE AW B

UEAh, R XX MR TERE AR AR 5 SO B gh i BORME R, DL E K B AR EHE 4T H
(HS: XXXXXXXX) S A 358543 % B o

BeJa, TR A2 Al 2 S VP B AR S0 FES N B TAR I &0t R 2 R D IR
U RN ZERMBRER SR, IR 2 S OB ARIRR Z T,

7127



	1  西南林业大学本科生毕业论文（设计）撰写规范及要求（2019）
	1.1 文档材料的写作规范
	1.1.1 封面
	1.1.2 原创性声明
	1.1.3 中文摘要（含关键词）
	1.1.4 外文摘要（含关键词）
	1.1.5 目录
	1.1.6 论文正文
	1.1.7 设计图纸
	1.1.8 注释和参考文献（注释采用尾注）
	1.1.9 指导教师简介
	1.1.10 致谢
	1.1.11 附录
	1.1.12 其它要求

	1.2 毕业论文（设计）文本打印格式要求
	1.3 毕业论文（设计）文本装订规范
	1.4 其他要求

	指导教师简介
	致 谢

