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Abstract: Objective Addressing the issues of the diverse types and similar shapes of traditional Chinese medicine decoction pieces
(TCMDPs), which could make manual identification time-consuming, labor-intensive, and prone to errors. Methods A dataset
containing 201 classes of TCMDPs was constructed, and a lightweight improved YOLOVS algorithm was proposed. The specific
improvements include introducing the GhostC2f module in the YOLOv8n network to reduce model parameters, adopting the
DySnakeC2f module to enhance sensitivity to fine structures, replacing the pooling layers of the backbone network with SImSPPF to
accelerate inference speed, and incorporating the coordinate attention (CA) mechanism to improve feature extraction for small-sized
targets. Results The improved algorithm achieved a cross-threshold mean average precision (50%—95%) of 84.16%, representing
an increase of 4.39% compared to the previous version, while reducing the model’s parameter count by approximately 15%. The
enhanced model was successfully deployed on both computer clients and mobile apps, creating an automated recognition and
annotation system for TCMDPs. Conclusion The improved model effectively identifies TCMDPs, while the system supports
automatic data expansion and upgrades, providing a novel approach for rapid and accurate identification of TCMDPs.
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R 1 HANGERTE YRR LL

Table 1 Comparison of metrics before and after model improvement

A K %% BREIE% MAP@50-95%/% SHEI(X 109)
SSD 79.73 86.36 76.55 133
Fast R-CNN 87.42 89.03 80.56 17.1
YOLOV5N 84.42 88.81 78.18 30
YOLOV6N 80.86 85.92 76.81 48
YOLOV6s 86.89 90.55 78.95 16.7
YOLOVSn 88.41 89.95 79.77 34
YOLOV8s 92.26 96.78 82.72 11.2
YOLOV10n 90.24 92.02 81.85 31
YOLOV8-TCM 93.62 96.23 84.16 2.8

R MHBEEXESHPHRAIRAERE

Table 2 Enhanced algorithm’s accuracy in recognizing each type of traditional Chinese decoction piece

W K R1% e FEHEI% v ea S SR B G e
HH 97.5 REE 97.4 T8 XU 96.9 & 92.7 s} 87.6
e 91.6 KRk 68.4 1y &7 96.3 HAj 94.3 IS 97.8
EAR 2 96.7 HE B 89.3 e 92.1 JNE 99.1 VA 93.4
(UET] 95.3 S 96.0 SR 88.1 Ik 97.6 PN 98.6
i 90.3 AR 83.3 TREAR )7 95.1 PR B 95.9 el 96.3
Je %% 72.1 IR 97.5 £ 1L 98.2 iR 92.5 EE| 77.8
R 22 83.4 il 99.5 K FiE 98.5 SES 94.6 97 ) 100.0
F Lz 80.6 WE R 97.9 X 11 97.0 #H 99.6 =+t 95.1
ES 90.2 b 98.1 R 88.2 B 88.8 Wi 89.4
T 94.2 H A 98.5 AN 100.0 KA 97.4 a4 72.8
W 90.5 TR 94.2 £ F 98.5 T 92.5 AR 85.2
BT 93.8 hH0 Bk 92.5 Ja R Al 73.7 HE 96.8 #irH 86.4
T 100.0 il & 97.8 B 83.5 N2 97.7 FEAS 96.9
ey 94.4 N 94.4 PN 92.3 AR 83.2 ik s 96.8
LT 92.7 EESS 98.7 MR AR 98.5 HR 4 94.6 M 94.4
P 100.0 k& 89.8 REEN 89.5 FAR 96.0 A& 98.3
iy 70.3 JI g 100.0 AETH 93.3 5% 93.6 =P 100.0
Hb Bk 90.9 hrE 98.5 Ve 92.6 T 98.4 A 96.9
IOy 2 95.3 KA 95.0 KHE 100.0 K& 92.9 B 100.0
(ZN 92.1 (ENERe 93.4 128 81.3 o+ 98.9 I 93.4
EFE 97.9 ST 97.3 & 501 77.5 S 96.5 E-J08 85.8
i TEE 97.3 2T 96.9 RACK? 91.6 SN 100.0 i3k 94.8
i/ 96.1 JHRE A2 96.7 HRLEA 95.5 Jancy 94.1 R¥ 99.0
B 100.0 NI+ 91.3 3730 75.5 IR% 93.0 SEHH 97.2
FNE 95.6 P 83.5 FRFEAR 91.4 PR 96.0 K iE 96.3
EAEAT 95.8 AW 100.0 v 95.5 Hly 87.5 5K 94.1
FKIBER 79.4 HEHTEA 90.5 KFS 88.5 954 100.0 HE 97.2
RIS FAGT 95.5 HPE R 100.0 ZIIV5S 93.2 Hik 96.8 boe 88.9
ERAK 96.1 WA 93.6 2 B 95.8 K& 88.6 Z# 75.2
AEETA 95.0 ERAL A 92.3 A7 87.1 i 99.2 =3 94.6
BT 93.2 AR 93.6 W3R 92.5 il 87.8 ESIES 98.6
I EERE 96.8 [y 89.8 FENET 97.2 A 99.3 HB 91.2
LIVIASEN 93.6 Al 94.6 GHF 94.9 K& FE 86.1 7 A 100.0
ERID RS 89.5 S 100.0 R 95.3 WS 99.5 JefH 98.5
ERIOFE B2 97.0 TP 98.4 AB-SN 92.8 Skl 92.7 Epe) 99.6
L ANIE] 95.1 FAaf 97.6 KHH 100.0 B 97.8 i 95.1
T fi BE B 96.4 JRZE 7 85.3 ErE 98.6 IR 5 95.6 318 95.4
&S N 4 92.3 Wi URE 98.3 K H 96.2 PN 96.8
RSN 4 92.9 i3 85.9 FEfTE 95.6 1t 98.6
il = b 97.7 EAET 87.8 "HE 98.1 EEN 93.6
JBE A 94.9 XU 96.2 B 98.6 | 98.5
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