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Tobacco Plant Height Detection Based on Drone Images and Improved Yolov8

NAN Dewang', LI Junying®, LIANG Hong', MA Erdeng?, ZHANG Hong”*, XIAO Hengshu'
(1. School of Information Science and Technology, Yunnan University, Kunming 650504, China;
2. Yunnan Academy of Tobacco Agricultural Sciences, Kunming 650504, China)

Abstract: Abstract: It is difficult to obtain high-throughput plant height data of tobacco plants. To address this issue, a
field tobacco plant height detection method based on UAV images and improved Yolov8 is proposed. This method adopts
UAV tilt photography to obtain the images of field tobacco plant to generate a three-dimensional model and extract elevation
information; By using the lightweight DSW-Yolov8n algorithm and combining group convolution and heterogeneous convolu-
tion, the DualConv lightweight convolution module is replaced with the backbone C2{ convolution module to reduce training
parameters. A SV-neck constructed by spatial depth conversion convolution and VoV-GSCSP is proposed to replace the neck
to improve detection accuracy. The WIOU loss function is introduced to accelerate the convergence speed of the model, so as
to detect the center position of the plant and obtain the height of the plant. After experimental testing, and compared with
the original model, the parameters of the algorithm are reduced by 18.1% . the model size by 15.9%, the mAP50 by
98. 4%, the mAP50~95 by 63. 1%, and the mAP50 and mAP50~95 of the model are 2. 1% and 1. 6 % higher than those of
the original model. The fitting slope between the estimated and measured values of plant height is 1. 09, and the R* is 0. 88,
which realizes high-throughput detection of tobacco plant height in the field.

Keywords: field tobacco plant; plant height detection; Yolov8; high throughput; 3D modeling; drone oblique photography
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Y3 | | | X |97.4] 63.5 |97.3| 97 | 5.3 |2 465 091
Yo | | | 1984 63.1 |97.3|97.5](5.3 |2 465 091
30304 NIRRT LL S

H T B AEA SCRE R A R . K AR SO Faster
R-CNN. Yolov5s, X @k 25 fr & )7 & BGW-Yolov8n,
SCHK 26 BT 7 FEV-Yolov8n B A5 K il Jy i #F 17 %t
b, o Faster R-CNN Sy By Be H b ki I 35 1 A4 R 55
B, Yolovd & Yolov8 ®j 4 #& A, BGW-Yolov8n #i
FEV-Yolov8n Jy HAth SCHlk b M RE R A7 53k . 8 T IR IEA
SCEE R AIATE s 7R R A S 58 S5 1 — BUWAE BT
FIXFHESeme . SEBG4E RN 5 frm . A U B 5 IR
B Yolov8n AHH, mAPS0 # LB AIPLE T 2 4~ H 43 4,
mAP (50~95) T+ 1 ANE S, BERET 4.1 40H
Gy WERRRSRTE 2.1 A Ay A, BRI/ 15,90,
SR 18.1%; 5 Faster R-CNN #f b mAP50 #
FRARAVET 7.8 A s AL, A RS 4 D E R
HER Tt 25.8 N 43 45 5 Yolovss Ml [, mAPS50
BF 3.7 E A, mAP (50~95) 7 9.5 NE 4
Foo AT 2.7 AT A HERRRETE 4.9 N E
A BRI /N 63.2% . S EUR D 64.9% s 5 BGW-
Yolov8n #H b, B4R mAP (50~95) T 0.8 ~H 4
Ko B mAPSO 4874 2.3 N E AL, A FEET 5.4 X
T, HEFRIETE 0.5 A 4y, BEAELSN 22,10,
SR> 23.6%; 5 FEV-Yolov8n #H [t , mAP50 &
FF 0.3 ANESM . mAP (50~95) #FF 5.6 4N 4 A
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A HLEE SR 4 X 38 9 50 BRIH AR Bk E AT AN T . O
TS A SO AT R R A S RS TR e SN S
IR & R AT AR SC M 2 # . 2B B R CRESM R4 il 45
WE 9 . B x5y N TS IE, v 5l o0 1508 £ 5
B, PAQ K NE R AT UE S, B S SR
& AL A Hh Ze B R 109, R* O 0. 88, T & HA R I
MM AR 30T 7 A 0% e A9 ik 00 HES 08 6 AR AR 1

A - - o HE
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RJ7{H:0. 88
RMSE: 4. 68
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80
b
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™60 |
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20 +
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B9 ALk
4 HRIF

AL —Fh 25 G I AHLIEHMS Rkt Yolov8n (1 J5
T 592 B K v A AP R R R PR R R . 1 S Cont-
exCapture 4 i3 & @ 25 B 1 DSM 5 DOM El %, 4
S & X5k G ML B8 00 M AR R b BRI L R T R
1) H AR K IR 2 DSW-YOLOvV8n, 45 — 4% % X 4% 1% & 1k
[ &, FF DualConv #5 FURE B Br e = T C2f 5 UL B
FEARRE R S50 55 48— Fh BT & SV-neck X % neck,
T X A B R AR PO RRAE A SR ECRE ST . B A RUKE
% =5l A WIOU 451 2% pR £, 38 2o 34 in 66 132 43 T 1 25 9K
W LA DS /MG B et BT R 7 A 0 R, R T A R X AR
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