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Abstract: Objective To construct HerbVLM, a vision-text fusion model for the identification of traditional Chinese medicinal
materials, aiming to improve intelligent recognition performance in distinguishing visually similar categories and generalizing across
scenarios. Methods Based on a vision-language pretrained dual-encoder framework, a traditional Chinese medicine knowledge-

enhanced prompt module (TKPM) was introduced on the text side, while a hierarchical image adaptation and de-confusion module
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(HIA) was constructed on the image side. Dynamic fusion and joint loss optimization were further incorporated. Comparative and
ablation experiments were conducted on the open-source Chinese-Medicine-163 dataset, and cross-domain and few-shot adaptation
validation was performed on a self-collected external dataset of the “new Zhebawei”. Results On the test set, HerbVLM achieved
top-1 accuracy (Top-1 Acc), macro precision (Pmacro), macro recall (Rmacro), and macro F1-score (F1macro) of 98.69%, 98.70%, 98.71%,
and 98.70%, respectively, outperforming comparative methods including residual network (ResNet), context optimization (CoOp),
conditional context optimization (CoCoOp), training-free CLIP-Adapter (Tip-Adapter), multi-modal prompt learning (MaPLe), and
contrastive vision-language pretraining in Chinese (Chinese-CLIP). Ablation experiments showed that text enhancement, image
adaptation, de-confusion constraints, and dynamic fusion all brought stable performance gains. In external testing on the self-collected
Zhejiang Eight Flavors dataset, the recognition rates for known categories Lingzhi (Ganoderma), Fupenzi (Rubi Fructus), Tiepishihu
(Dendrobii Officinalis Caulis), and Qianhu (Peucedani Radix) were 96.00%, 100.00%, 100.00%, and 100.00%, respectively. For
unknown categories, the average accuracies under 1-shot, 2-shot, and 5-shot settings were approximately 84.00%, 91.54%, and 98.20%,
respectively, demonstrating favorable few-shot transfer capability. Conclusion HerbVLM significantly improves the fine-grained
recognition accuracy and cross-domain generalization performance of traditional Chinese medicinal materials through multimodal
collaborative modeling of image-text knowledge, and can provide methodological support for traditional Chinese medicinal material
teaching, quality inspection assistance.

Key words: traditional Chinese medicinal materials identification; vision-text fusion; multimodality; prompt learning; few-shot

learning; cross-domain generalization.
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Fig.1 Image examples and sample quantities of representative traditional Chinese medicinal materials (TCMM)
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Fig. 2 Image examples of new Zhebawei (eight genuine medicinal materials originated from Zhejiang)
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Table 1 Batch numbers and origin information of each medicinal materials among new Zhebawei
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Lo = CE(s)" y,)

Lee” = CE(s{P.y)

Lee" = CE(sM )

CE(-,) 7 A UK B 4

SRy TRE G AU S 43 S AE I st R i A -
SCARTRYIN A S5 A () s AT A5, A Ttk
—35 5] NiB 6554525, %t Herb-MAF 1 Herb-ICD
I3 35 NS B AR SIS S — B A R B

A€ XN
LU= o -5,
L;(I:g]i)n = ”S}CD - Sizs||1

Lt FFI R 53 35 6300 3 2 T HHE SO FF 81K, Liggn
PR AL L ow s WA LN D AP N

H T 258 R0 8 T SRR R 4y SRR SS, A
A2 2 [B) S AFAE B R AN UAR AL, AR 1 7>
FARAME LA 78 7 R T 2 IR0 (R R SR 5. i,
AT Tt — 0 5] NIRIE AR (confusion-aware

loss, CA-Loss), XI5 IRiE ISt a a2 .

WREAS x; I BRI S 24 il B PR 143 29
Nsts WEREAIIE /3 3CsFS i i445 B 1) 5y R 5128
LGN wr HAEE j GRS R 2R &t
I3 Nsy;, X NAAEA wy, [HREEZSHON
m>0, WYRERARE XN

Lea= Z wljmax(O,m-(s,-*-s;j))

J€u;

AN H R E SN

L=0y Lo 4o L P+ L+ L s Lijgm s Lea
1.3 PhErR

92 T3S UE A B FE 42 H ) Herb VLM #5 RY 7E rh
P ARLE RO 55 Hh B RO, e O R R -
T DEITENENXTEE, A4 CLIP (Zero-shot) 161,
CoOpl!'71, CoCoOp!'8], CLIP i& fic #% ( Clip-
Adapter) 200, fi)i[Z% CLIP &MCAS (training-free
CLIP-Adapter, Tip-Adapter) PU, ZRIZHRF ]
(multi-modal prompt learning, MaPLe) 221, LDCU!41,
FEUE XS L 5 R B 25855 8L Copen contrastive
language-image pre-training model, OpenClip) (231,
HOCRL -1 F O EE TR ZRA5 2. (contrastive vision-
language pretraining in Chinese, Chinese-CLIP) Z411)
JAIL T HerbVLM o Fr A A RS 35 7E 48— H i 48
R 7 HHFEE T E S5 — A5
NHATIZE MK, DUERUEXT bl Sae 25 J AT 1
LI

BEXT O3 MR RE VAL, SR FH B AL T AE R 2 (top-
1 accuracy, Top-1Acc). % (precision, P)v H
A% (recall, R) M1 F1 434 (Fl-score, F1) {EA
FEFRbR, HRE 2P (macro) 4558, A C
A, ?)']U}Viﬁﬁzl—‘,é%ﬁﬂ N, WLEARAER 2 SN

1
Acc= X]Z 1G=y)
Yy RN | AR TR 5 B AR
b TP
¢ TP.+FP,
.
¢ TP+FN,
HH, TPen FPev FN: 0lFRREE ¢ BRMEIE
B, BOEBI A e . HE—22, Fl-score (F1.) &
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_2:P.R,
¢ PR,

B SE AN I 45 FOE R B, AT AR
%%Zi/)j}:giﬂ? (PmacrO\ RmacrO\ Flmacr0)7 /Z—\\ﬁﬁD‘Fﬁﬁi—\‘o

C

F1

Br AR HER 22 A0, FRAIRTE Prmacros Rumacro AW
Flimacro (ZZALAE L, DA ALVE e £ 2 131 B
TR A, I SRAE 2 S JE T E A B
Bt BT 2R B S5 TP AR AR B 2 AR AH
S, 72 V3545 hr 5 e S B A A 78 B A2 1) 2 T
IR &

1.4 &g E

GB A7) MREE, SLIKMHR-RIZT. WA
BALFE Python 3.9.23 5 PyTorch 2.0.1 (2.0.1+
cull7, CUDA Runtime 11.7 3Xzhfll CUDA Version
12.4). S8 L CLIP A N0, £ Chinese-
Medicine-163 4 5 _E I R 2581 mAT 555 F N
RGN 224 X224, LI GFEK N 20,
Batch Size %N 64, fi{b#5 KA AdamW, FHEH
RIZIB K FRPE . HARABSEUTH 4T CLIP
SEILH BRIAC &
2 GERE5NHR
2.1 BEGNGER D

AHE TR HerbVLM HEAT T 20 #9I1%%, JFERH
Top-1 Accs Pracros Rumacro 1 Flimacro 14 F ZPEA L $5
Bro SRR 45 RIF Uit StasEtt,
Bl 6 Fior . YIZRAT R FEbRie A HEcR, o BEiE
ToPREs RIS TR, WIS AL B br ke
W RGP 5] BARSRE, AT AT

AWFFAE Linux (Ubuntu 20.04.5 LTS) MEEN R RHES AR I B4, AeisEibir
SER, TG4 NVIDIA RTX A5000 GPU (24 ££ | 3i/8Fa5E 1Mk G Tt
A8y — gk D L MRS
\ 98
7_
96
s =7
= 5 @92
] o0
4
881
- — I
3 R 6] | —— Tl
25 50 75 100 125 150 175 200 25 50 75 100 125 150 175 200
BRI YIZREE IR
6 HerbVLM HYiIZIR% (A) MEIEIRTILELZL (B)
Fig. 6 Training loss (A) and main indicator change curve (B) of HerbVLM
ﬁulg 7 Fﬁi—\" *ﬁﬂﬁ%iﬁ%iﬁ/‘] Pmacm\ Rmacro 99 U UE B2 T AR A 2/ 1l 26 /F 1
A F 1 macro B I ZRHERERFSLAE T, FRAE G BAORFFARE —
D He gy S N N =N S, — 98 / g
Tt BB AN AR TR RS B ey, T HLAE S 2 T 7
HA R I . 245 KR, BAYERESE A I =97 /
SERBO RS AR, TiRELAM Rz 5,/

H A AR 1R e

Wi 8 Fia, MAS[EEH 73 S SHIESS G
ZS (CLIP Zero-shot) 3673 32 FOUER R 4R & Ab T-5%
AR, 6B AL -8 5 BREAR eI 1E R 24 41
LR AT 5 A A m AL s ML T,
Herb-MAF 4332 #1 Herb-ICD 43 S fE VIt fE 3
RILH H RS- IEBCRE /), 11 Herb-ALF it Hidk

95 [
/ —— Praco
. Riacro

94 ! = Flimacro

25 50 75 100 125 150 175
HUER273

E7 WIERAETFIREHE. BEE, F1 038tk

Fig. 7 Process curves of Pmacrox Rmacron Flmacro 0N

20.0

validation set
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— S TR I gR &R I . 1245 R,
AR FH 2B AR T SO 55 Mk LA A2 7 25 44 4Rk
FERN TR, T [ USRAE 55 AL SEE RS . KR
KL SEhA MG o B A BB

W 9 fro, SARIHEN R SRR
BEEaFS, UL IAHE TR A TR AE H AR BENE AT 2L
e RS, o, IR JE AT Herb-

MAF. Herb-ICD F1 Herb-ALF %4 3, 1 % 553
RTFLRATE D5 7S 5L 2 R R—5
P£; CA-Loss TEUIZRJG BB IRVN, UEAL Y] 5
TR A FA MR R . 456 BRI 240
RIFEE: TS fE ifese, nT LUCH AR L pr it
(AR A E A5 LE S T A4 23 2 P B AT 5 Ak AH AL 2 1)
X 43 6e 7 2 Jr s BAFARAEH .

500 FRERS IG5 115 BIE N SRl G 9
’ ZS Prior 991 VAR
-—-&’M
1.75 _——
98 1 —
1.50 1 /
97 1
1.25 1 /
© | = 96 1
Q- 1.00 té /
E 0.75 1 & 957 /
0.50 941 ! —— Herb-MAF
Herb-ICD
0.25 1 93 1 —s— Herb-ALF
~e= Main Acc
2.5 5.0 7.5 10.0 125 150 17.5 20.0 2.5 5.0 7.5 10.0 125 15.0 17.5  20.0
WEREEIR WREEIR
8 AR IIIEEERESTLL
Fig. 8 Comparison of accuracy of validation set across different branches
5] — CEHab-MAF 5L FL [FAE AR 2 20 20 5 B A M R R R . i
CE-HerbICD
) BV AL — B MNANRI S S RE AR AL AT L, AT 553 BC 73 SN
1 e Ve N N =
AW RS T AR AL S, TIRA S

UERIEN

. _

150 175 200

0/l —

25 50 75 100 125
Wb X

B9 HerbVLM ERKIU ST IE
Fig. 9 Convergence process of each loss term of
HerbVLM

Mg FErT Lt — D8 o, AW Arie R
COCASEIRIGBER . ML H OGN 2T | B R ET W
THEAA BRSSP, B, s CLIP Stk
53 ) Flimaero B8 240 T HARIK Y-, 156 W38 FH AR -
SCAS N 55 RE S ME DL E & F T 4R BE v 25 A4 1R
fE55, FRARMR IR AR SCA S Pl 2R 5650 3E LA
B R FIk, AE G| NS 55 SCA S5 A FIE
28 M R G L ) » B B0IE2E Top-1 Acce 5 Flmacro
BN SR AT IF I A B AR B mKF, R
Re 8 15 25 WPAE ORI IR 2 SRR AL b 48R BE R 41T 3

TEINSR G AR T Fae HEam iR g &R M,
A 3] 502 1 B — % 420 0 1) e DA e Tt 5 36 A e M S5 4T
FHIAE, RAFEARNESRE 6 BB,
REVHRE, RIS R EE N 51K
SEA EENT EIR GRS AR, T A AR T
DUBRAEAE 5 S b S8 gt — AP IHIE .
2.2 MIXEIRBIZER

3 prox, #—B NSRRI R KE,
163 NRAN A 116 A8 5 112 51 18 i R 1A 2
99.0% M LA b, HAUA 4 ANFEAMET 95.0%, RMA
T30 K 2 0 25 14 2800 35 B AT S (R0 B E
AR, ST =6 50 AS. kT
KRS RZL A 0. S, R
R, RIS T 100% MR A HERG =, 568
Y20 200 B A B R E B ALY 2 BUS )
FUFNFFAERS, HerbVLM RS R5€ iAERf R A -

SRRy, 35 SN T BRI 722 5 /N
KAMIATAE— 2 IR BN A o, AlfSED, RS,
KA BRI AR S 200 B IR A HE R A X B AR, (H %
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# 3 HerbVLM RE I FHFRHHHIRRERHZE

Table 3 Recognition accuracy of HerbVLM model for each type of TCMMs
A WEMRRI% | P R PEM ERR% | M HERERY% i HERIZI%
=+ 100.0 Ht 97.9 KRR 100.0 AN 100.0 PN 100.0
1 100.0 K& 95.5 RE 100.0 AN 100.0 Vil 100.0
L g 100.0 RKEE 96.9 PSUER] 100.0 ks 100.0 yiney] 100.0
Fhngk 98.8 RIFEF 100.0 Ly 96.8 B 100.0 St 100.0
fkT 100.0 PN SN 100.0 Cawagi 100.0 2l 98.3 FH 100.0
TLRNE 98.1 RIKF 98.4 4 96.6 L ALES 100.0 & 96.3
W Rz 100.0 ZHF 100.0 S 100.0 JFeid 98.6 bUE ) 100.0
High 100.0 ey 100.0 ETH 100.0 I 98.3 WL 100.0
(T hA 945 $T 100.0 B EkEE 100.0 PRI AR 100.0 il 4 100.0
CIN=EE 100.0 NEF 100.0 HE 98.7 R 100.0 TR 100.0
T 100.0 1L 100.0 SRS 98.2 WEE 100.0 gy 100.0
== 100.0 hZEwE 98.3 AW E 100.0 Boaly 100.0 SR 100.0
MAe 100.0 hzg 98.4 SEN 100.0 BTAR 98.3 SR 100.0
(5 98.6 RPN 100.0 S0 100.0 i 100.0 BT 98.2
e 100.0 T 98.2 HA] 100.0 tR% 98.6 Bi A 98.2
e 100.0 K& 100.0 EXS 100.0 (13 98.4 il Jie 100.0
B F 100.0 KA 100.0 AR 100.0 T 100.0 i 97.0
il 100.0 BREEAR 95.0 M5 100.0 T 100.0 A& 100.0
AT 96.2 AT 100.0 & 96.4 L 100.0 NS A 100.0
At 100.0 5 100.0 EE: 98.5 % 100.0 EEL S 100.0
HEH 100.0 BEu 94.6 i BR 100.0 Ediiaa 98.2 i3 97.3
AN 100.0 FkeF 100.0 iRt 97.0 YEF 0 100.0 b S 100.0
FE 98.3 IS 100.0 At 100.0 T 98.2 bz 100.0
JELA 98.5 S 96.6 B 100.0 BHR 100.0 A4 95.5
A 100.0 Bei= 100.0 i E 100.0 A 100.0 S 1fi 95.7
T¥h 100.0 S 100.0 Wi 100.0 TR 100.0 Spia g 100.0
Hbu ki 96.6 S 100.0 fot 100.0 U 97.1 i 60.0
HhE R 100.0 Ly:¥ia 100.0 271 100.0 JRAL 96.7 K Ae 1 100.0
i 100.0 IKF £ 100.0 s 100.0 HEE 100.0 BT 100.0
S 100.0 Geyis! 100.0 g 100.0 IR ¥ 98.5 B 100.0
HRHEL 100.0 IiE 100.0 b 100.0 37} 100.0 e 100.0
KNI R 100.0 F2 100.0 E 3 100.0 BT 98.0
PN 96.7 i LBk 100.0 e 100.0 K 49.4
ANORFFTE 95% i hh, RVHRIE R 22500 B S s AR O RN, UErnl g cA iR

PERE A BN, HERTIL TR R KT BFME
oF 2 REGMRA R W AWK, P4 2 AR T
BN 49.4%. 22279 60.0%, NFTA 5] iR
RIMERL B KR 2 28 PSS REoR, 1X 2 REHR T
FERIUNILE ], Frp 4 2R RPN ZE2F 20 B, 22
FARFINEZF 39 B, FRon i B Cok H e A ik
BRI, AEXT B ARG A Iz m A AT . B
R RE S 2 SRAGMAERRILE . P KR ZPIRGE

X B ERIR X E BAVBA IR, SEM S AR
P Bty S5 E DAY AR e I 2 . iz SR Ui, &
XoF v FE AR AL 245 4 28 1) ) AR AT 72 g A Ak i) B 2
J7 1]
2.3 XfEEifa

958 IE HerbVLM 1E Hh 2544 TR 55 H A &%
P, ARWFFK S ResNet505), ViT-B/16[261,
CLIP(Zero-shot)['61, CoOpl!'"l. CoCoOp!!®l. Clip-
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Adapter!?l, Tip-Adapter?!), MaPLe??/, OpenClip?3],
Chinese-CLIPP* [z LDCUMHEAT RS Lo PPN FiE bR R
F Top-1Acc. Prmacros Rumacro 1 Flmacros &5 5 W% 4
Ji7s o

R4 TEEEFEXLE

Table 4 Comparative experiments of different models

i Top-1ACC/%  Praco/%  Rmacro/%  Flmacro/%
CLIP (Zero-shot) 1.22 1.35 121 0.81
CoOp 90.13 90.35 89.60 87.51
CoCaOp 92.03 90.39 90.77 89.04
ResNet50 92.37 91.52 91.01 90.33
Clip-Adapter 92.40 9177 91.03 90.58
ViT-B/16 92.53 91.79 92.32 92.01
Tip-Adapter 92.61 92.07 92.50 92.01
MaPLe 93.80 93.13 93.32 92.07
LDC 93.83 93.30 93.01 92.80
OpenClip 94.49 94.03 94.12 9455
Chinese-CLIP 95.63 94.85 94.92 94.61
HerbVLM(ours) 98.69 98.70 98.71 98.70

I S EE ST W, #5285 NP7 5% 2] BUE R L
Bl T REE A RIFE R s R RE, R IR XF 40
WAE S AT A WG A LB D]
., HerbVLM fE Chinese-Medicine-163 #(#E4E I
Top-1 AccPmacro~ Rmacro 1 Flmacro 73 HIE £ 98.69%-
98.70%-98.71%F1 98.70% , F&ARAR T HoAth % Eb 77325,
Tt AHE 782 SR iR g o . R 2 IRE 53
A FilG SRS B A AR T R 2 AR RS R IR RE
4 Chinese-CLIP. OpenClip Al MaPLe %5415 -1E &

J7IEAHEE, HerbVIM HIFEFH A RARIIL B Rk HE
FIE, EARICAZE TR bR IR GE, Ui
J7 AT 22 R0 00 J2 T8 B A L R ) — 2k

5 LDC 13 B ReAAR A 5 v () SEBR 3 2
LDC {ERomdsk, it S s uEi s 7R
-1 B AE AT 55 T BRI 1T HerbVLM £
LA Bk — 2P g ASCARFIRIG 8. KA ERES
HAFE NS, BLETEREIR T AR A “HEE2 S
7 B ARG, TR R B AR 28R i A
BT S AR T, HerbVLM [
AT AT & R 250 B R S A 55 () S B 7 oK o

BARKT, HerbVLM TELRFFE m HERA 2R (1) [FIA
oV STRbR T, YOI AN RAA R B
B, ARSI AVOREE T B R — Btk . 245
e 7 AR AR SO (R MR HEIR
v (AR5 A5 b G BRA LA 0 B 5
2.4 JHELSEIE

R B8R AR SC - e BT R 2 U P R
ML OTER & EVER, FEAREVIZR, 3o b Anl k)
oy T IR RS . SR e B T IR S i
AL E, FAENREE FHE Top-1 Aces Prmacros Rimacro
FT Flmacros S5 WK 5. TEULHMIE, &S HIW
LDC NJRIGFELHA, DS HIRIBRAT MAF.
ICD A1 ALF; H: Herb-MAF. Herb-ICD #1 Herb-
ALF 7R85 R AT T2 R BGdEh A, X IEA
TR IRUE LDC HAAFLERS RS

R 5 A WL, 7£ LDC 4t E, g 5] N TKPM,

&5 HerbVLM HHEUHFHSLIREER
Table 5 Ablation experiment results of HerbVLM model

Fi TKPM Herb-MAF  Herb-ICD  Herb-ALF  CA-Loss  Top-1Acc/%  Pmacro/% Rmacro/%  Flmacro/%

LDC X X X X X 93.83 93.30 93.01 92.80
LDC+TKPM N X X X X 94.50 94.92 94.70 94.39
LDC+Herb-MAF X N X X X 94.33 94.07 94.82 94.16
LDC+Herb-ICD X X N X X 94.52 94.15 94.03 94.29
LDC+Herb-ALF X X X J X 94.53 94.30 94.01 94.80
LDC + Herb-MAF + X J v J X 95.33 95.50 95.81 94.67

Herb-1CD + Herb-

ALF
LDC + TKPM + N J N J X 97.19 97.20 97.20 97.16

Herb-MAF -+ Herb-

ICD+Herb-ALF
HerbVLM J J J J J 98.69 98.70 98.71 98.70

X RRZHIR R/ A5 R BCRAE T (RINNAZALSER) ;v RosiZ AR R/ B sBUE 7 OInAZZAL 5258 .

x means the module/loss function corresponding to this column is not used (not included in this group of experiments); ¥ means the module/loss function

corresponding to this column is used (included in this group of experiments).
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52 43 5% ] Herb-MAF . Herb-ICD 1 Herb-ALF,
G VE R IR LR A BRI, Ui B ORI R R S
PR i 53 25 R 0% A A5 5 H 24 R U K
Ho Hodr, TKPM 51 N5 B 2800 94 SCA TR B2
78 2 A BRSPS, 38R IS R AF 1 AT 43
P£; Herb-MAF. Herb-ICD #11 Herb-ALF [¥] 4 25 1|
T W, xSRI ar AR L A AL 2 IRE UL Ky
I IE N RA LA, XTSI R 2GR R M R
BA SRR o 2, 2 A5 i o AR R
A Gt REAR SR, AR BN TKPM J5 HX
75T R A 25, TE B SOASTE SO 5 5 A0 ) B4k
Z M B A B HAME . f, M CA-Loss Jg i
RUSRA I AL a B, RNZHUR L B T35 2 4
PR 2T, D R T AR R M R S 2 0 ) )
— 8.

Zi b, JHRASZIGE ] HerbVLM 1) 5% 2 Rl p B
B rERe iR A SSIAMA, B 2B S AT T &
FREMFE . K, BEEERSSEME 2
PeFtrERE FRRMCEER 2R, M SCA RS KRGS
FHE— PRk T 2 ) 1R T A v e
X =R G A TGRS, MRS
PP BE PR T 75 RIS SRR e . AL
T ARRRARE ) FARAL .
2.5 BEXRH/\REIESE ERINRNIR 5z ot

NPEAE HerbVIM A5 AL 7E AN EdE L (1iZ fhBE
77, AR AIEA SRR E %4 T, BEEE
Srur IR 2 )\ R 2 BT I, Bk
M, ke A AR R A A RN (TRIZR
£ EOUNZRId ZRAD g 2 i, HAor
Bih 23] FH A SO AR R 1) i A R IR RS 6 0, T
0 T AR S B B2 A 245 48 2 0 ) RO N
Yo XFTEiesE), AW TR BUG JBEN LKA
RIEAIE TR (support) HE52H) (query) £E: 7E
FEASB 2R A P BB LI B K 5K BB N support A
&, HARBEBIEZIINE query FEA. Fit, 1-
shot. 2-shot Fll 5-shot 43 K 7= REANFE S $2 44 1
5k 2 KA1 S skARTEEEH TR BRI g . TEVE
B B, query EAN BT HWRNT RS
support F4 22 [F 3 s B, R Of BE At O an 2 5] &
1%, CAESAERILE TN R Ja 0t L8 5B i I
HIRAREST o

E BTN, X5 BRI Ghbs 252 i) o] X
RIFIR AT VRS, BFR 2. BRET. B Ak

o>

AarsA. Hd, BRSO ARG TR B0
TR IIE ] 100.00%, RZHN 96.00%. 255FKH,
HerbVLM % #73 TE A A€ 20 A BRI 5 1 &
Bt o X BB E AR A B B SR AE IR
SEAMBURR E T R BURE RN, TTRA—EY
sITHRE

BT 2, RIS 2y, =M. e, 7
I8, BHIN few-shot 250, FFAE/DREAIE it 52
R A 10 IREE LRSI E Sz, Wk 6
FE 10 Pros. SR ER, HSALE 1-shot. 2-shot
5-shot B T HIBR-FIUEM R 558 (84.00+
6.96) %- (91.54+3.72) %AH1 (98.20+1.89) %, &
DI EAES . Bl “ 5257 S, HAEfZh 1-
shot 1] (73.57£10.71) %$EF+ % S-shot [1) (97.00+
3.00) %. X1 HerbVLM 7EAL i/ bRiEREAS )
AT R AT R PR ST R BE /), sz Tk
TER M BT R BA —E MR .

®6 ARHMAHDEAFEEHE

Table 6 Accuracy of few-shot learning for unknown

classes
. 2%
ﬁzlg — == ZHH= =
57 — 5T [EEARS
1-shot 73.57 90.00 83.57 88.86
2-shot 86.92 94.62 91.23 93.39
5-shot 97.00 97.00 100.00 98.80
100 98120
95 -
91|54
290
é
i g5 |84100
80 1
754
70
1 FEA 2 FEA 5 FEAR

E 10 REAHDEEERFSERARE
Fig. 10 Adaptation accuracy for unknown-class few-shot

learning

RV B 258 ) NS A 28 1R 1 R 11 5
Wi, FEAME few-shot 38 it S50 A gt — 25 LA 1 i
KNG P FERSE R . B E &
R HIARZE S M5 T, XS BRI query FEA
ATV, 13 2 L2 HENT 2 baseline_old_acc; )5,
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TEMMANHTIE I E AL 5, T BEmb 200+ Hr 8 2] 7
[PV s 25 225 ) H B R [R] — 2R 5 query FEA
HEATHIH, 53] acc olde 3 Z{HAow=accoa—
baselineoa FH 77 5 15 258 il 42 N 0F FE At 2 i 1 e
g, SEESEE R anEl 11 Fros.

SEIRRE, HIG IR N S B e 2
BIRFE 0.62%. 1.25%F1 2.92%, {HRARIRERE
95%LA o XU BIA T IELE AT D FEAH N e
W, SRR RE )22 B T, T
(AR A 5 DR 2 3 0N E [R) — R AIE =23 () v 5 05k
W= TR 5 g, M 2iM A S A RERA

102

DN
100 = RS RRATIE
R 98.54
08 A 97.29
96[04 9562
o A=11.25 _
= 96 A=12.92
ﬁ
=
& 94
92
90
88
1 FEA PR 5 FEA

B 1 FEERENATEEA AR ERHIEI L
Fig. 11 Comparison of base category accuracy before and

after new category access

WLEEARBAE o (HBEAR LR IEME RER LT, RBLH —E 1
KA AT AT

KT HerbVIM AMUAE S AR E N B H
RIS B, T BRI SRR O S N R
DU — B IE N BE ST X FPEE 0T H 24 2 e i
(s bR A BB X, A E SN s
HME DL 52 PR T (8] 50 2 00 A0 8] 2 F 88 2% A
3 RGgit5=%E
3.1 ARGt

THT 1] Hh 2 4 85 R S 00 R S B B FH 75 3R AR T
FAEAS TR 70 flt S BT AT A2 H ) 2 0 R R
BMNARG . RERHEIELLT HAs: 1) R HE
H 45 B8 T A%, F£T HerbVLM #E A4 H Top-3
L ML B, JRen IRk IE (ERE
BB E KD SHEhHEREE, UIRES
IR, 2) IR EY . X E 20 200,
RVFH @ D BREAR AT IR S ST, DL
FMNBNEA . 3) MAETERE . BAEME. WS
S WAL FEIACRESEE W B, T3k
BOER P . 4) anriE. RAKSINES &
T EALE, RIE RS VT 24, H0 5 S 5
P B R, AR RS AR € 1847 . ik
ZEttniE 12 frs .

RIS AS HL 2
V45 R %S 2 T HerbVLM
//////’:;:?fi:\ [ P2 R R e T R G *i;“‘\\\\\\
BREM EEL (Top-3) By A SAS] (ZIP) S ERAEE
} Ne \ b D
WE S & S AP BMEERLE «<—
HerbModelService S 9 N
— < B U 5] RZS T 5 2 B
— PSRN, HEHE. b Ry
A -
AR A2 v ! N Lgﬁﬁ
F P e AL GRAE SO SRR (163 %) B 5 XS ez

E 12 RGEHEEE

Fig. 12 Overall system architecture

RGURH i 58 TR - 55 1 55 T2 - R A B
JZ-BARAFREIZ B0 JRERHE o A A2 HL R R

M G AL SRR PR 5% EE
BAEF . WS IRSS R TR H . SHR
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Fig. 13 Partial system interface

ERRR NIRRT, HP EE2MERE, &
Gt 5E IR PUAC B S HFAEULAD, IR 18] Top-3 ki€
HEBEE, RN BN, (1 PP
g EENE . X T AEIAE AR REA, H AT
IR )Y RN B ) SRR
Yt bR 1~5 SREEARRE, RGRIHEESAH
TE S R O O] SRR AR R A
ZIP HE%E, RGHNENTHMETERT . 22
RSB T B R AR R AEE. B¢
NGNEE . SRR S R ], SRR R
MikR, 18T 584t

MR TE , RGAERIE AR B RE 718 [R]
B, AE > A A PURUE BRI . ) [F]
FEAR, TESER “/DREARSS]” Ja5, R H R
TR BAR O BAE B AR, BT R A AR
LFH TRE AT I S 9
33 ARGk

NESIE RG] S TRE v, AR R DEe
MR PEREINR 52 AL I8IE . Thfe IR 7 25 Ve 5
Sy BMGIRA. RREC] ZIP LB ). oI
A 5 M B A D IR, 45 R R SR AT R
W, SEENTTHAE A e, EiE
BAERAM T Rgtefag R R RIS R, HEELRE
I AbF Rl 52 . 2 AIRAE SR« SRR

BTN FEARS ST . BRI B, 4R BN
FR 458 AT AE DR B LA VR 0l B8 77 B4 [ IR BR T T 2
i, I AR SRR B R R T R R R
4 Wit54R

AHIE T G b 25 AR BE R A SRR AL
FNZERRK SCRMIRFIAR” S, &7
MLSE- SRR A HESE HerbVLM, JRETFEEIEE S
H R\ RSP IARE BT RARIE. 45 RE
BH, HerbVLM 7£ Chinese-Medicine-163 Ji%E F ¥
Top-1 AccPracros Rmacro A1 Flmacro 737335 2] 98.69%
98.70%. 98.71%411 98.70%; {EHT/\BRAM MR,
CRIRA R 2 BT BB BERRT R0
25514 96.00%- 100.00%- 100.00%F1 100.00%
ANERFT G AE 1-shot. 2-shot 11 5-shot 2644
YIUERZR > BN 84.00%. 91.54%F1 98.20%. _Eik
45K W, HerbVLM 7EH 25 M A0RLFE TR | #5380
I AT T 77 T AT L ) S 7

BT, H2588 G IR 7T 2 DL BG4 AE SR B
Ao A RRAL Sy T B R, K 25 AR AR
N A o AT S5 T, i, o B ARSI g T A
B 50 M 2R R IR AR, Flid A AL DenseNet-
201 P2 SEI T ARErRMHERA Z . Xu SEHE H I
RGN S B BRL, DR T2
PR Sun ZBRSNGETT softmax 112K BRI £ 5



F 8B 2026F 108 $57% B 198  Chinese Traditional and Herbal Drugs 2026 October Vol. 57 No. 19

* 7737 »

= EBURRBAREE I3, R 2R 0 2% i
il B RO SRR BT IS T — €
BERE, (HZHOTEVE BRI E S, X2k 4
PRy PEIRIR S SCARRIRF AR A 2 . 5 EAHE
FERALE, AWFTE AL BE- 15 5 R A L A R
S B OSCAAR 7R 5 A8 AR R AE 3L R 51N R
AR, FRE AT SR O IE R SRR %
RGN G AT S0, W T B RS
HerbVLM. SEEG45RFTH], 1ZBTHIFAR ] g i
MG, MARBIRE T 2R+ MBS
TIMEX I3 JEARIA T T EE” HIShRT K

W SIS EE R, A BRI A SO
ANRAET BARHER R 0 5ETT, AR TP ARE “ B
BEHAF KZIHE . X FSERE T IR B
o SRR Re RIS, R MRS S, B
Py D S5H KRR s B R AR R A, 2 RE LSS
A B AR E HW R AR PR, R IE S R
BAFRGR AR T T AN IR . R R
B, BRI B SR HE A7 TR
B, AT REFE R A IR R IR . AT, 4%
SEAZE RO SRR R AESR ] . B AERRERS .
PEo A R RERE N HE B 7 AT AR B B
TEUE G AT AR A IR FIR, S ATRAIZ0C
AIRIRR A X E BRI, U AL
g SR ATE LA R SRR T BEAR AL 44 21 iR
A, JRERAT R A A AR PER AR SRR OGHE IX
SRS L N PR A A 240 TR SRS T LA et o

ERfRH IR, A P RAE T2 2 T 6
BB TT RV RE LU, X TP 5 PRIz AL T
B8 1 AR AN R B35, AR Lt — 2 5l N\
WRANEI S DA B Sy, 25 SR R A A
HMERHTIG S A N E R AR ER, R
SRR RIS B R FFR RR AT W ARS SR
HIUIZRAIAME BTG S, AU B> B ARTERE AR RV AT
KA RGER, HAERERE shot B Az & 427t
K] HerbVLM F AT —5E [ “ BeAt R + Py e ”
R ST. BEAh, ABFFULSEIL T B E M TR S,
HFEREH. Top-3 BAEEH . HRFEIHHE
TN AW T BRI — D A i 2 WAL N
Uil

KB FANA P e E A . Flan, HEREE
LS RIEFAATI AT AR i, IR EEF T NTE 27
o SERAR TR, DAt PR TSR 1 5 35K

FRfErE: RIS, RO M A g ) A B

HRLEAESS, AT 4 B E 5 B 2R R

B XY L2 2 P55 BT FERAWT IT . ok

& » HerbVLM Ny rf 2541 8 GE S5 IS4t 1 — i He i

MR Bz A SR ERE T AT 5%, B

NIGBP M A TR ) S RS 55 N P B it

T 2% AR FORAHEEARY COTIR, UL https:/

github.com/Yygz314/herbvlm.

MBEFR EEEAEFRAREAFZFR

SEE

[1] Tian D C, Zhou C, Wang Y, et al. NB-TCM-CHM: Image
dataset of the Chinese herbal medicine fruits and its
application in classification through deep learning [J].
Data Brief, 2024, 54: 110405.

[21 akiE, /3%, WG, TR R Oy 2R
HARGR G RO (1. THEHUS A, 2022, 42(10):
3224-3234.

[81 %, Zb, BRI, % S0k YOLOVS fEh 251U H
FIEAARE R A SN [J]. REZ, 2025, 56(1):
216-226.

[4] Miao JF, Huang Y N, Wang Z S, ef al. Image recognition
of traditional Chinese medicine based on deep learning [J].
Front Bioeng Biotechnol, 2023, 11: 1199803.

[5] Ji H H, Liu X J, Wang L, ef al. Image recognition of
Chinese herbal medicine using adaptive gamma correction
based on convolutional neural network [C] // 2024 IEEE
13th Data Driven Control and Learning Systems
Conference (DDCLS). Kaifeng, China: IEEE, 2024: 1428-
1433.

[6] Wang H, Chen Z, Huo J, et al. Research on micro-
morphological feature recognition method of traditional
Chinese medicinal herbs based on deep convolutional
neural network [J]. J Combinat Mathemat Combinat
Comput, 2025, 127B: 7759-7776.

[71 EXR, Ralng, H, 55, B3R BBORIE R 200
Il R 1] R 5IRIR, 2012, 3(3): 52-55.

[8] Datsi T, Aznag K, BenAli B A, et al. A short survey on
multimodal data fusion in image classification [C] // 2024

Global

Technology

Aeronautical
(GAST).

Conference on
Engineering and  Satellite
Marrakesh, Morocco: IEEE, 2024: 1-4.

[91 Zhang T B, Xu H R, Wang Z Y, et al. Deep learning for
subtype recognition of Yang deficiency tongue images in
traditional Chinese medicine [J]. Digital Chin Med, 2026,
9(2): 197-210.

[10] Lu X, Feng Y, Jia X D, et al. Multi-label tongue image

classification via label semantics-driven feature interaction

International



° 7738 «

F 8B 2026F 108 $57% B 198  Chinese Traditional and Herbal Drugs 2026 October Vol. 57 No. 19

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

enhancement [J]. Comput Biol Chem, 2026, 120: 108735.
ChenJY, Cai ZY, Liu Z H, et al. ShizhenGPT: Towards
multimodal LLMs
[EB/OL]. arXiv [2025-08-20]. https://arxiv.org/abs/2508.
14706

Li Q, Zhao F, Zhao L L, ef al. A system of multimodal
image-text retrieval based on pre-trained models fusion
[J]. Concurr Comput Pract Exp, 2025, 37(3): e8345.
Shen Q, Ruan C G, Yang L. Multi-granularity knowledge

for traditional Chinese medicine

embedding for multi-label herbal medicine recognition [J].
Neurocomputing, 2025, 649: 130707.

Li S, Liu F, Hao Z H, et al. Logits DeConfusion with CLIP
for few-shot learning [C] // 2025 IEEE/CVF Conference
on Computer Vision and Pattern Recognition (CVPR).
Nashville, TN, USA: IEEE, 2025: 25411-25421.

K2 Al Studio. FHERIE T 163 Bl 256 R FE MG HHIR
JE [EB/OL]. [2026-02-15]. https://aistudio.baidu.com/
datasetdetail/246739.

Radford A, Kim J W, Hallacy C, et al. Learning
transferable visual models language
supervision [EB/OL]. arXiv [2021-02-26]. https://arxiv.
org/abs/2103.00020.

Zhou K'Y, Yang J K, Loy C C, et al. Learning to prompt

from natural

for vision-language models [J]. Int J Comput Vis, 2022,
130(9): 2337-2348.

Zhou K'Y, Yang J K, Loy C C, et al. Conditional prompt
learning for /I 2022
IEEE/CVF Conference on Computer Vision and Pattern
Recognition (CVPR). New Orleans, LA, USA: IEEE,
2022: 16795-16804.

Pratt S, Covert I, Liu R, ef al. What does a Platypus Look

vision-language models [C]

like? Generating customized prompts for zero-shot image
// 2023 1EEE/CVF
Conference on Computer Vision (ICCV). Paris, France:
IEEE, 2024: 15645-15655.

Gao P, Geng S J, Zhang R R, ef al. CLIP-adapter: Better
vision-language models with feature adapters [J]. Int J
Comput Vis, 2024, 132(2): 581-595.

Zhang R R, Zhang W, Fang R Y, et al. Tip-adapter:
Training-free adaption of CLIP for few-shot classification
[C] // Computer Vision—ECCV 2022. Cham: Springer,
2022: 493-510.

Khattak M U, Rasheed H, Maaz M, et al. MaPLe: Multi-
modal prompt learning [C] // 2023 IEEE/CVF Conference
on Computer Vision and Pattern Recognition (CVPR).
Vancouver, BC, Canada: IEEE, 2023: 19113-19122.
Cherti M, Beaumont R, Wightman R, et al. Reproducible

classification [C] International

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[38]

scaling laws for contrastive language-image learning [C] //
2023 IEEE/CVF Conference on Computer Vision and
Pattern Recognition (CVPR). Vancouver, BC, Canada:
IEEE, 2023: 2818-2829.

Yang A, Pan J S, Lin J Y, et al. Chinese CLIP: Contrastive
vision-language pretraining in Chinese [EB/OL]. arXiv
[2022-11-02]. https://arxiv.org/abs/2211.01335

He K M, Zhang X Y, Ren S Q, et al. Deep residual learning
for image recognition [C] // 2016 IEEE Conference on
Computer Vision and Pattern Recognition (CVPR). Las
Vegas, NV, USA: IEEE, 2016: 770-778.

Dosovitskiy A, Beyer L, Kolesnikov A, et al. An image is
worth 16x16 words: Transformers for image recognition at
scale [EB/OL]. arXiv [2020-10-22]. https://arxiv.org/
abs/2010.11929.

Zeng J, Wu H, He M. Image classification combined with
faster R-CNN for the peak detection of complex
components and their metabolites in untargeted LC-
HRMS data [J]. Anal Chim Acta, 2023, 1238: 340189.
BhE, A, AR, 5. R TUREEF SIm T AR
PO (9], PEAEARAAEAR, 2023, 32(11): 1859-1867.
XuY X, Wen G H, Hu Y, et al. Multiple attentional
pyramid networks for Chinese herbal recognition [J].
Pattern Recognit, 2021, 110: 107558.

Sun X, Qian H N. Chinese herbal medicine image
recognition and retrieval by convolutional neural network
[J]. PLoS One, 2016, 11(6): e0156327.

Sun X, Qian HN, Xiong Y L, et al. Deep learning-enabled
mobile application for efficient and robust herb image
recognition [J]. Sci Rep, 2022, 12: 6579.

Kawadkar K. Comparative analysis of vision transformers
and convolutional neural networks for medical image
classification [EB/OL]. arXiv [2025-07-24]. https://arxiv.
org/abs/2507.21156.

Jung D H, Kim H Y, Won J H, ef al. Development of a
classification model for Cynanchum wilfordii and
Cynanchum auriculatum using convolutional neural
network and local interpretable model-agnostic
explanation technology [J]. Front Plant Sci, 2023, 14:
1169709.

Dai W B, Ma Y X, Fan Y, et al. A multi-scale feature
extraction algorithm for Chinese herbal medicine image
classification [J]. Appl Sci, 2025, 15(8): 4271.

Pan D P, Guo Y L, Fan Y F, et al. Development and
application of traditional Chinese medicine using Al
machine learning and deep learning strategies [J]. Am J
Chin Med, 2024, 52(3): 605-623.

[T &Y4E]



