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Extraction and analysis of geological structure features based on unmanned aerial vehicle
photogrammetry
Xin Zhang Chen Wang Li Tian
The First Geological Brigade of Jiangsu Geological Bureau
[Abstract] This study explores the application of unmanned aerial vehicle photogrammetry technology in
geological structure feature extraction, and outlines the key technologies of unmanned aerial vehicle platform,
photogrammetry system, and data processing flow. Through experimental analysis, the effectiveness of
extraction methods such as edge detection, Hough transform, region growing algorithm, and deep learning has
been verified. The research results indicate that unmanned aerial vehicle photogrammetry technology provides
efficient and accurate technical means for geological exploration, and has broad application prospects.

[Key words] drone photogrammetry; Geological structure feature extraction; Deep learning; Technical means

I 55 O 50 3 ) S T e, Ko LT 5 AR ARE (A i A
S HTiR T R . A5 Gu i 5T Eh R 7 VR TERE A2
RITHAFAE— € BRIRIE™ o AR, AN E RO 1R
TR, b i 25 A RRE SR BGR AL T BRI R T & AR T B 7
PRI TE A MLE S D 21 AT Hh 5 45 A R AT SR B 1 B B FAR
3, Nt P B R — R RS IR R B @it i A
WL & e D i R 58 A AL SRR, B S0K 48 s e AL
T AT b SR B PR AT S P i

1 T AR NS AELIR

NPV RS

TN G AE S HR R I R B4 O, AR FER A 1) i3
H R ERTT T B REN R E R . BTSSR0
B XIER RN SRS, TR T EERIABEATR L SE T
HIFRSE AT, SERN B VAT SR AR B e LA i[RI, 1
TR AT BE 7T AR VE R 2 P AL IS, s 20 S AHWLAILIDAR,
SEPL— IR AT H 2 HR SR R A AL, i RE R TH LR oA
PRI 1) B A% i R G0 045 T8 A WL R 8 S B AL SR 43 AT B, T
HE AT 5 e shedt— 03 m TR\ R RS, 8ib

T NRZERRE -

L. 2B B R4

BN E RGENE AN E AR %O, HREE
FARTE T MR G5 AR IE SR U FE 580 . R TN
A5 A B B A R R R, 12 22 G AE R A R O T B A
TEKID . SRR E RERL & T PR A0 A
ML+ LiDARFR S FI 22 e i AL A5 S b IR AS, RERERE e i tth
JOR 25 KA R A CARRALE, A o i P52 T = AR (] B SR FH 25440
05 SEARKL S5 2 W PRI ST AR R, S 2 AR R AR ER A B
A, AR T HUR S B AT RR B .

1. 3%HE b B2

To AR 52 I S B A (0 B0 A 3 A 22 O FL 2, el —
RIS ER B FDUR, B R0 S T 45 R HE A BRI AL
o FRRMATHIR B EE (L0, BARARIE . Ao (75 55
O =R EA. AR)E, R 2 AR EE T =
YEEE A, A S EE . 5 A (DEY . O 2 E) SRR,
P = AR RRAESREN G rm) & R 400 VR0 Mo 45 4 O
FRRAE . A BB A A 5 T AL 7R U 254, SRR T BDR

68 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Geological and Mineral Surveying and Mapping

&) 25
FI3LOH | HeRA 1.0€2025F
BRI TS (ISSND: 2630-4732 / (HETIS): 561GL0O01

2 MRS IEIREN A &

2. VR e WF 72 X 3K

Tif 7 BT 9 IX 302 b 0 45 R R E B R A s, L0 4
SRAEFN 23 M7 (R HE TG M DA 25 28 S B B B 2 A FE R TS 5
i TERRAE R 5T B AR I B 70 X 35 b 57 3 5 R BAT AR,
AEWE RSB 200, UL, BB S s HUPRARAE S
BHRT TN AT R R AR, BT AL AR I 5 B
HIX I, -5 MR G 3 R 0 W 9T E AR IR 3 Xk 4%, i
RS RIEW R R X, B RSN T i R
b 5T A 3 52 2 B X3

E?@?@%ﬁ#ﬁ_ﬁ%ﬁ@ﬁﬂﬁ?@:
) I - IS @l
. M . R e A
R TR

____________

____________

el . - R
CIPR EE e AR
LRG| R L

o o .9/ g :
L URR

R
it

]
(]

Kl B A5k =

2. 2T T AMLEAR

TRAL TG AN TG W AR B o B AR EORS B2 (1 G S D 0%,
W RAG LN TR IEANFAARBCHE o 25 g R et v 3T i gt
PP I I N U AR 4 55 SRR PR AR IR AR AR B M A, SRR
JEtE e JUARIAE TE DU E i AR L2 BRI b TR ASE 20 3 o B Sk g A0
Lo, R AR A . AR I AENIEHSIFT, SURFELORB
SERHMIE SUTUEC R, B 2 IRAR T B R RHE SO 55, =48
BEAVERE ST T 224

2. 3HhJFT A5 H AR

2. 3. LI GA I Bk

T2 G W B R T Jo 45 A 2 B X ) i, e i 1R PR 4B
SEREARAL B I XA, R HH b T 2548 A 245 B AR S
Kl L AR Canny 5 F+ Sobel HFHlLaplace T4, iX S5
HEERETERGHREMERGE . BgaNERRTHEEG
G R BRI 2. H FH ISobe LT AN R

-1 0 1

Gy=[-2 0 2]*I
-1 0 1

-1 -2 -1

G,=[0 0 0]l
1 2 1

Horh, Gy TGy 2y AR EGAEXTT R Ay 7 R BRI, 1 3%

AEIANER . IR SR T LLE R LR A G5

G= /G§+G§

2. 3. 2 HoughZy ks il B £&

Hough”B 4§ & — i 8 S 1) MG A B AR, TG A P 1
JUATTEIR, G0 B AR %5 . Hough s Buiif i Kt P45 45 8] v 1) s il
SRS HE ), B G S H0ES B P SRAR I B 2k . LAk
i, HoughZ #e44 BME 23 [ Hr (R B/ s 3L o S R I — 2%
i 28, 1 28 14 2 p ket T G A [R) R 1 LR TR TR S A 2
FEHUH, Hough 8 e (6 115 7 5 RS U BT )2 B8 4 2 2 M b SR 4544
SEE TN S5, HoughB 4 v] LLE— 54wy i o 45 44 2B HR L
RS FE R0

2. A M T S5 F T HR I

2.4 1K A KL

X 3 A A R S — e T ) BB A IR, sdad Ak 7
TEAR, ARYEAR U HENZE D X3, & ST G 3.
BEANAKWT:

T 2 SGo o), X TR B, PO y) tHEH 55
TR AL

1(x,y) = 1(x0, y)| < T

Horb, 100 y) FoR05 Poy) WGERME, T RTRBAIBIME.

FEH R S5 R T SRR, XSk AR K Bk m LU T2 B 5 A 2
P . Sl XA KBRS A T SO A s HUE, B
KD-tree$i#fs S5 M AT S AN UT 4 &, HFF FH 2 FRIE(E X X IRAE K
RIS HEATIEIE, WS T ST 0 RIS AR S
A Hh PR 22 745 (1 b TR B35 H 2 I e v P R A SRR R 1

2. 4. 25 TR 2 3] b o 4540 TR S

TREE S ST AR MR S5 TR B R R B BRI /g, 36
TR S S WA b 5 5 R TR IR 0 g vl I R 4 I 2 AR R, |
SHHEIURTIR B3R 25 M TR AE - 4, SS03E A U-Ne t 0 25 15 700 25
B IRTE R IHLHI AR ZE B, BRSO B R i 2 (1 25
FAITHT VR 530 170 R

3 WS/

3. 156 H i

SR B 2 b S5 45 R R AE SR IO LI R, B R G
g5 LT SR AN R AR AR R AR R AN AT 1, BRI
PR HE 2 AR PR S, 0 HRR AR SR . LiDARS
ZHARAIZ el G HIR S, R IR XL @ AL
T EERFE RIS T RE, Wit T W2 FE4%. AR IRAEREE
2 b M T G5 AR AE

3. 258 Tk

S T AT M R S MR AE SR I ORI RS L A,
AlEEVERI AT BV SO0 E B, B AR R TR T R AR SRR
SERIGIE =AY BIR BUC BRI 2 . LA IE
FISAARECHE SRR, B OREE i, /5 220347 T &Rl FR1E

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 69



Geological and Mineral Surveying and Mapping

&) 25
FI3LOH | HeRA 1.0€2025F
BRI TS (ISSND: 2630-4732 / (HETIS): 561GL0O01

FEMIATT AL, FIHILGATI . HoughZefe . XIRAEKIIE A
RS S T3, sl o M s R 3R U R 45 /) LT 5
GUHRHIE . fie)a 45 RIGUEIATIEE A ThRE . SCHIRIEM St
GIHTEEITE, VEAR SR IR BE AN O, 1 DR SO0 2 SRR T S 4,
I 4 T 2 B R K P VR A S R

Rl A [FIH 5T Z5 R R e T AL Es RS

A R RHIERA FTAERX I To NHLEE R
W7 J= B ) TR T, 3 3 S 5l X3 A HAPEREAZ. LIDAR
LR 2 B, P TS A AR X% B EOHEERR. 2
ESEECINN EAOAGE, SRR KA A Xike RAEEAR, b
ik A e S, AR e T ALRFE X% D AR, il
g T ARECE AR T R ) XIRE HAPEARE AL, LIDAR
HuFEiE Hb A4, T e B TR X3 F [B¥ipiEs 20 NRAv/

3. 3LIA R G M

S AW, FE T T NI FZ I 5 (0 b 57 45 A PRS2 X
THFEAEA RGBT B AR FEA R o LA S i e
HER S I G5 R0 2%, Hough B8 A RGR 3 I J2= MR 4 S5 LRk S5 44,
T DX A A IR AR A R G5 R T 20 ) BAT W iR . IR )
THFEAEAL P 2 M S5 RIS A W R A9 o AR T 0 A B, X 2
R A A EHTERR R : DGkl 5 2 85 T30, HoughZZ #t
X ARG PUNA BR, XA K SRR AR BB R A,
TR PE 27 2 TR I FRE AR o

4 N RZG

4 I P R

TN EBORAED 7 5L B & rh 43 I8 H 25 B 2
i, E I R 2 FE A AHLAIL I DARF JE 8%, PR HEAff M R
HUH™ DX SAAG R T 5040, A0l = 4 FEAS R R 2 IR S 1R, AN

TRIRIR T 2 AR R R . IR LB A BB T8 X Hh A A
PRI, IR 8 Bh 2 A AL ME R AR AT LR A R, A AR
TEAET PR, RSB e E I Eh A M.

4. 24 R FE PR

TENHUBE S I B2 4 AR T ¢ 5B A R R HE 3 R B AE
TR FEEL IDARFIBIRHERA A, & BETIBURE B b 3R L i 58 IX 3
T e, A BT AS E AOODEMAN = 4R 70 S5 ) 3th i ok 55
Ko R, RN TSRO SCFF. TERFBRAE, TAVLAEIE
HEAT 5 DX, S2B 52 AR B0 B g 9 B VRS R R S B, Py |
7B S AL R SRS b BB R R, TEANLIR AL T 8
=Y S SRR RN 82 9 X 38w A, AR R T T ROR BRI R
.

5 &g

LR FEASZR T, AR LT 418 T TA
MUERE 0 2 (1) b S5 5 A4 R S B 7 VR A B TR T 70 R S 9 A
YIRPU B35 L AR, BEN% R v R ) R S M
AE, R H IR B R R R A B R B R SRR T A
FIEAR SRS  REAPTE— 8 IR PR, (R8I A Wi b 50
R B AL TR 7, 2 TTVE A BN RS SR D, X
HEB b T W PR AR D B E B .

[5% 3Cik]

(1% 3, ¥ @7 b TR o T AN AR T 25 %
(0. o SUBHBCH I 038 B (4 XD T A2 5K, 2024(1):94-97.

RIFIEFEAEAFNETANELHEZNEL RN S
AR5 RLE[I)H €4 E®E L 4),2024,76(3):1-6.

BIEEETEANEBZENENTRRERRENER
2838 5| (D19 % 1 7 A %,2017.

EE B

KB (1991—-), %, 3k, i 75 4 i M R IAA, TAZIF AR
Ty e. AN,

70 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



