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Figure 1 Pictures of tea buds taken from different angles and

distances
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Figure 2 Tea bud date enhancement
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Figure 3 CBAM structure
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Table 1 Results of ablation test

TR CBAM SPD-Conv EloU _Loss mAP/ % P/% FPS/(i-s ')
YOLOV7? 71.48 87.45 56.6
YOLOV7-2 N 78.28 88.89 55.7
YOLOvV7-3 N/ N 79.95 90.27 55.4
YOLOv7-tea N/ N N 80.17 90.32 57.2

1Al . R 4R B YOLOVT B3, HmAP h
71.48% . WH YOLOvV7-2 £ 5 i YOLOV7 By 3L 4y I
By CBAM VE & S LI BLH , mAP 7 17 0. 068,
YOLOv7-3i 7 YOLOv7-2 By 3l 4T SPD R
AR mAPIRTFF0. 016 7,3X F W, 5] A E 1 HLHI
SO i N = P MU 1 SR T A 7 3
YOLOv7-tea B A 3C 7 ¥ 78 YOLOVT7 [ 0l B AR AL T
EloU #i 4 R %0, mAP [t YOLOvV7 415 17 0. 086 9; %
R K B 3R Precision 1 15 & 7T I, MK T
YOLOv7 ¥ 1 0.028 7. il # B 4 1, YOLOVT7-
tea B A 5 7 YOLOvV7 BRI AH 25 KK, i F R B SPD-
Conv B B 4 7 200358 M 25 T SRAEBLH F 49 SConv
e W0 T — s (TR EE FPS AR AT LA A2 5 i A
I 5 5K

25 R, A SO B YOLOV7-tea 84 1 76 46 I
K BE 7 T A BT R IR YOLOVT Bk sl 1 W 187),
(] B P 457 1 258 vy %) 4 3 B L IR ) T R A S A
I B2 UM 55 b 9 A R0 RS M
3.2 5HMEZEXES XK

Y2k 58 WG, AR 0F 55 5 2 F YOLOv7-tea 535 V|
A% BB HEAT T AT A Ak AL B AT AR AR T iR
EVIGRE MR b3 A MR B W 7 B 7R o

0.5
0.4}
0.3}
3 — Il Zdm 4k
=02} — eiF g
—— SEHHINZE
-= SEHE

. g
0 50 100150 200 250 300
ISR T2VN
El7 YOLOv7-tea loss B &
Figure 7 YOLOV7-tea loss curve
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Table 2 Comparison of experimental results from different
detection algorithms
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Figure 8 The detection effect of five target detection algorithms on tea buds
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Study of tea buds recognition and detection
based on improved YOLOvV7 model

WEI Tangwei, ZHANG Jincheng, WANG Jing, ZHOU Qingyan’

(College of Information and Artificial Intelligence, Anhui Agricultural University, Hefei 230036, China)

Abstract: To effectively identify tea buds in complex environments and improve the precision of intelligent harvesting while
minimizing damage to tea trees, this study addresses the issues of low detection accuracy and poor robustness exhibited by
traditional target detection algorithms in tea gardens, and proposes YOLOv7-tea model for tea bud identification and detection
based on an improved YOLOV7, so as to achieve rapid recognition and detection of tea buds. First, tea bud images were
collected and annotated, and data augmentation was performed to construct a tea bud dataset. Next, the CBAM attention
mechanism module was introduced into three feature extraction layers of the YOLOvV7 backbone network to enhance the
model's feature extraction capability; the SPD-Conv module was used to replace the SConv module in the neck network's
downsampling module to reduce the loss of small object features; and the EIoU loss function was employed to optimize box
regression, thereby improving the accuracy of the predicted boxes. Finally, a comparative experiment was conducted between
other target detection models and the YOLOv7-tea model using the tea bud image dataset as a sample, and the recognition
effect of tea buds shot at different distances and angles was tested. The experimental results show that the YOLOv7-tea
network model outperforms the YOLOv7 model in terms of precision (P), recall (R), and mean average precision (mAP)
by 2.87, 6.91, and 8. 69 percentage points, respectively. Additionally, the model has a faster detection speed and exhibits
higher confidence scores in the recognition and detection of tea buds in complex backgrounds. The YOLOv7-tea model
constructed in this study demonstrates better recognition performance for small-sized tea leaf buds, reducing instances of
missed detection and false alarms. It exhibits good robustness and real-time performance, offering valuable insights for
estimating tea yield and implementing intelligent harvesting.

Keywords: tea buds; object detection; CBAM attention mechanism; automated picking; YOLOv7



