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Abstract—Chinese herbal medicine is one of the most fundamental components of traditional Chinese medicine. The
diversity of types and extensity of sources of Chinese herbal medicine pose challenges for accurately recognizing
Chinese herbal medicine. With the advent of the big data era and the development of image recognition technology
using deep learning, a large amount of research has been done for accurate recognition of Chinese herbal medicine,
greatly promoting the development of the application of Chinese herbal medicine recognition. In this paper, a system
recognizing Chinese herbal medicine is designed and implemented based on the deep learning model VGG16. Testing
result shows that the Chinese herbal medicine recognition system has the characteristics of being fast, accurate, simple

and prone to use, and occupying fewer resources.

Keywords—Chinese herbal medicine recognition, deep learning, Convolutional Neural Network, VGG16

1 5] 5

JLTFER, HAMIEABERIR I EERE, Xt
DRb N RAE AT ROR AT AT 2R . Pl
M EE G i AR > 2 —, e
TRFEAME R, SRIE. B, 2. 4. FA
RIRESEVF 2 5T -

hEgM RS Z, R TZ, BRNH B 2
Wy AR ZGEAE RN B 5T, HERf IR b 2
MR TR AHEI AR RIE T 1 E AT 5.
T EHERIRA 258, AATIAIFH BUACRHE T BOAS T IR
EL AL NG D Rr

Wt KB I AR R P it S e U
M N T IRIT R OL T L FR. [N, fEH
PLER A ST BRI R, JCHFREIR L 27 ST 8 R AR 7] 40t
IR, AR TR S T I 258 R A R G T

* WIRMEL . TRERlE, WE4E: zhangjx@gxu.edu.cn

IR .
2 HEXTIE

Ik, N BUR RS E R RAL,
R HHER H R 2 AH G AR I R g« N T R —Fh i
. HBh. dER R EME RN RS, &R A 2%
(Convolutional Neural Network, CNN) FHISZH|
ZHIE", ONN AT DA JES R SR B 2 v 20 3L,
WRFETE T 25 Ak ) R v

g rh M R GREE R ENTRSE. i
WHT, H&Zu s B 23S T R RR %
ANZEN, B RLREREMS FE 7 HAR ) HERS R xfE LU 21O
. BEEMEESARN CEAR, ANTHEBER ARG
WU 2k A, RN T e S R SR 25504
gidr, ATLONHES T R 25(E BRI ROR SR . W
IR FH B A A KA S A S B R A 5] D AT
WU RS s RARE B 4y 2503 AdaboostLDA BA

2325-0208 /© 2024 ISEP



36 Journal of Computer Technology and Education

POBCIH P LT AR AE 3K b AR ONN+SVM A
CNN+Softmax F7 AR s 23R L LR
FISCIRRFAEAE N ARG BT E T —Fh 2 T BEHLARARTE
(IR PR S 28t e A R SR B N
F R AR A PL R s 5y WA iR 5
A B R R 2GR R T T S AR T % .

LR, & THENLBAR MG AL B B A
TR 2 BT U4 UG AR B HOR L T o 2528077
T o LR TR 2O TR g i 2 R T R
FROAESRBUN 7> STk FE TR I 71555
T MR RF AL SR UM 73 S8 10 U5 2 1 S B b 2451
FE. S, TARAEAFLE .

T B A S TR PR 5 4
SURTAH TERPIRE. B, OW fEh
PO LRI SR, (e PRI 5 0 A5 1
B St [R5 ORI T B0, 40 ResNet ™,
VGG, GoogleNet At fE FE.5) KAUSMLA T 17
WHERIE. SOk, STRES]. BORMIRSEHE A
BT GBI S A ATl R TR
e

PR RBIBR % 3R 6 BT TF R REB R
LS RET-£ . DU 25 0057 LB TR
BRIV RE SRR 86 )b 2B 17
B SEFVSE . SR RS . 2
AR IO, R T AR ST R
AR M S0, 5T T RIS SN T
BRHCHE ERUIEITRE . Tan 5 ARSI
Bt R HER SRR LB R 5 57
AT B2 KSR R E ST A TR 10 125
[RIRARLERI T ResNet-101" Wbk, LItk
25 0 7 R AT R . AT, LA 0BG
LR RGN —SE B, IBURZ AR it
CEENE TRt

ASCEGE P AR A A, B SR T AT
PREES: SRR VGG16™ [ h 25 bR RS i R G A
R R ) P H 2 e iORE R TR A R B AT G
TARN G B AR M B 73 K7 K, =T
RABARAAERVE, PR TTA, JFO iRt R4F
A AR5

3 F&
3.1 =& VGG16

VGG16 & — MR G AEMEHA, o
KEMBEFCHI AT 2014 42 H . VGG16 L8 13 4
BRZ, 5MNBLE, 34MEERE (LELD . BT
VGG16 A A 13 NEZF 3 N2 R

ERESH, HAHH 16 kAT 13+3, ) VGG16
R 1544

Wl 1 s, VGG16 A4 JEan R it R X —ak
Frid AT o 2R

224x224x3 224x224x64

112x112x 128

56|x 56 x 25;38 - 7x7 x512
X X9
114 x 14 x 512 1x1x4096 1 x 1 x 1000

=) convolution+RelLU
max pooling
fully connected+RelLU
softmax

B 1 VGG16 HRBLEH[E]

(D) BEHeB—ik R e (224X224X3) 1)
KN,

(XA 5 B v 64 A 3X 3 1R
1T 2 IRGHUSH, FoAMEL (224 X224 X64) 1%
2, SRIEXTIE R 2X 2 HEAT SO AL AR B
(112X 112X 64) IR

(3) MR (112X 112X 64) F-AFEH 2 ¥k 3X
3B HILATERISH, AR (112X 112X128)
% 2, XS A R A% 2 X2 AT RO AS B
15 (56X56X128) [RIHHIFE .

(4) W (56X56X128) HHiFE X H 2 ¥k 3
X3 MEMIZIHATERISH, AR (56 X 56 X 256)
% 2, XS A R A% 2 X2 AT RO LIS B
S (28X28X256) [ 2.

(5) M (28X 28X 256) FHiFEZFH 3 ¥k 3
X 3 MERIZIATBRUS T, AR (28 X28X512)
g 2, SR JE X e R % 2 X 2 AT oAb 15 2
HIRE (14X14X512) ¥t )2,

(6) XTI (14X 14X512) HHFEE4k%:H 3 X
IXI BHUZLATERISH, FAEMEL (14X 14X512)
g 2, XA E 3% 2 X 2 134T o Rt A A5 2 AR

(7TXT7X512) HEHE,

(7) 1571 2 2 AER)Z T, BigRERn77
HEAFIEL (1X1X4096) [H%HH .

(8) TER A AIEREZ T, FFEZIRGRR T2
TEARIFAE (1X1X1000) HiEH.

(9) ®HE (1X1X1000) M R%NEEET
1000 2R BT /A8, a8 — softmax 4328
a7 A N G T 2 1 P 2

2325-0208 /© 2024 ISEP



3.2 HHEMIRAERS

ASOF R b 25010 &R 48 E EONBEBEAH R AR
N SR NS 2500 B R IR 2 2K K Thsg . P T
DMER G A — sk 25250 K fr, RGeRx B A
BEATIRR 23S, i BRI Za A U A5 R, IR Bz
MM RAE S, B TR 25 IR T Th A4S

Pt K s SO0 R G E o IR I B
EARRNZRARR = A DI RERL R, RGTThRESS I 2
B

2 MR R S
i =]
i) )
o k
R i3

2 RETHhREEME

JIr FF R 00 H 29 M R ) 2R 8 T B N I G ) A
B, FAPTCUEEE R bAL, BIAS AR r AT
P Sy BT ATAL B, B8 I8 I TR 9 SR i )8 22 i i E
VGG16 SEILHHZ5A IR A i aE R ER . Rl 55
TERFEWE 3 Frs o

B 3 RGRiERiEE

R 3, H P RGE T LA B AR 2 A
Fio A EARRAE R R BGAT A% B P IR [ R A5 S,
Bl BIHIAGIRAS, A IR B A% B IRRE b 2454 B R 22 4
JESm AT IR RALEE, IR JE BRI AR, PR
RGNS,

37

4 REFERSZEI

AN R G2/ windows11 #A4E RGN
PyCharm £ A5 N AIH Python 15 F A TH KK, £
FARI N R R T PyTorch VREIIZR2F>IHESE, R
S B AN T PyQt AT H K .

4.1 APRPXERMESEH

A ZIRF R S 22 G 3 B A R P AR O I B
FHIE ) TAE N R BRI R 2410 3, X8 A K3
DA SN LT AR, R A RS Tt
A B A R T, BT A MR m &
GnAZ B S E 4 Frs.

» , j

E 4 SRR ERE
4.2 ZRGHEEN)IZ

KAGH KK T PyTorch JRE2JHELE,
PyTorch HEZEA4p iy Rtk HL v, AT TAHXT2E %),
HA2 M GPU i sk ST A H 3R T R G IR
WX 2 P A s 2 DI e

TE RS I KIS, PyTorch #2417 IR B STHESL K
HMfbswsugp e N, Hdg e CHEE R
MyDataSet J-Thn#ERI I BRI EE, HE
MR G RS create model M E X BLH model
SN vegl6 B, BT NIRRT b AL T e
IR I B84, Horh args. freeze layers ##ilf5%4Y
WS HMTRS, DLt OISR E S o~ H
YRR SK R, MBI AdamW fRAL BRI T 240
IF. H RN EZRAT, FFEHENSEH I
SRR BURIVTAN R 05 91 3R [R5 R FTHE R R

TERETSI R B, A SO 42 25 25 M A S 0 N
T 20 A, g, WM, ARSS%. BRMA
150 7k, &3t 3000 5k F, HHULIERL 7 HdR4E . TEAR
RUIGRES, $dideds 9:1 R NINGERMKIESE, &
KRZ%0 epoch % E K 100,

2325-0208 /© 2024 ISEP



38 Journal of Computer Technology and Education

A ZRGE 53 LT TR T A S L P 2 222 1
PR DL S e R Sl i R P K 2R HERA . 1]
5 A& 6 7Byl ZRid R b R GeiR ) b 256 A i L
HESFHETPRIN k2 38

ME 5 AT, train ace fl val acc #£REZ Ml
ZRL AR B AR T . BEE VIZRAOREAT, FEHA
R BETR S R . SR LIt TR
I, Rt S, F BAEA AR s 2 6]

—— train_acc

val_acc A
_ i f-.,\./
f\.'\'\f ‘Al
m-V\,JJ\’ .Jv-/\\

0.7 4 -\I’V'N

0.8 1

0.6
0.5 1
0.4 1

0.2 A [

T T T T T T
0 20 40 60 80 100

5 NI IEH R GR R PRI IR L

4.0

—— ftrain_loss

val_loss
3.5 1

3.0 1

2.5 1

2.0

1.5
%ﬂ

1.0 4 N

0.5 1

B 6 WEIIRFRGIRA P AM R ER L

ME 6 AT L, train loss fl val loss fExE N
ERIN b —F A TR Rl EIZvI, #E
MZkim s = 2R N, B BILEE SRR 1
JAE Hh 2 AR AT T A 27 3T 3k i P A el /N iR 2

gi BRI, BRI EIEAR U GRA R A or 2R
THERfR P R ol v T 1% 22 2R B T RIS T EL A 1y
einEria, UWIIGIREICE 2%, FIZERE
PUMHER A KRR TT -

4.3 RGIRANERRR

FESRMAGIT R )G, AL RN 7
TR T RGBT M AR

W 7 PR, EARE R RS E R
LM IR 5 Z R RLAE B, FIR 25 T BAE

o X

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

7 AGRRIERRT
4.4 FRGIRRHIFRM

Pl 8 AT 9 73 1 A SCHr A I R 2544 R0
A GERRI R 2R B RIROCR -

9 FITFRALGERGIE

e 8 AE 9 Fror, DU RE 1A R
BIh 25 RORRE, HAE RGN & il LA 26X
5K R B @ I I BIAR  F38h, ARSOITIT R R4t
I 2 G TS CPU. WAFSERTE, H B
L1 Fr i 2R 58 AR RN TR DA, B REF 1
M L AE E o

2325-0208 /© 2024 ISEP



5 £ERiE

ASSCEE IS R 2R R R, Bt R R T AT
TRIE S 2R VGG16 IR ZGM IR R SE, ARG Huf ok
T ERBEAR R AR N 53 B KA B2 24 45 0 254410
BRI R ARG IR LS IR VG616 52
Bl 25 M B DG R R0, AR 3T PyTorch
HEZREATFINZE VGG16 BEAY, A PyQt HEZUT AT
ALH G 3T R, ASCHIT R R G B PR AR
a7 5 5 P B o P 2D R

BB BRI AW FIN 7 i e, ARG
ARRRIASRE I AR B R 25 R8I SCRFIITC
PR R 2GR DIRE,  PAE B 2 (0 BT SRR
G AL EPN

2 % X H

[1] Artzai P, Maximiliam S, Aitor A G, et al. Crop
conditional Convolutional Neural Networks for
massive multi—crop plant disease classification
over cell phone acquired images taken on real field
conditions[J]. Computers and Electronics in
Agriculture, 2019, 167, p. 105093, Article 105093

[2] Kattenborn T, Eichel J, Fassnacht F E. Convolutional
Neural Networks enable efficient, accurate and
fine—grained segmentation of plant species and
communities from high-resolution UAV imagery[J]].
Scientific reports, 2019, 9(1):17656-9.

39

[3] W8 HTHBRMA MK EIREIEM D). &
BE: A AETME K, 2015.

(4] WeOAME. BT 00 F 4RE A A AD SR AT 72 R R 5 R 4 s
LIDT. M PN K2, 2016.

(5] ok, ki, T EERIRE Y KRG iR
AT LTI, A ARl K2z 244, 2016, 38 (9) : 108-115

(6] ZEam. 21k H EUR AR A 5 ik 7 (D], BaAE: v
FELT K%, 2016.

(7] 2. 2 W B SRR SVEI S AR R B2 [D].
FH: PEAEAMBIEOR S, 2017,

[8] Kaiming He, Xiangyu Zhang, Shaoging Ren, Jian Sun
Deep Residual Learning for Image Recognition[C]. In:
Computer Vision and Pattern Recognition, 2016. CVPR
2016.

[9] Karen Simonyan & Andrew Zisserman. Very Deep
Convolutional Networks for Large—Scale Image
Recognition[J]. In: International Conference on
Learning Representations 2015. ICLR 2015.

[10] Christian Szegedy, Wei Liu, Yangqing Jia, et al.
Going deeper with convolutions[J]. In: the ImageNet
Large-Scale Visual Recognition Challenge 2014
(TLSVRC14).

[11] Z2. BT HE T2 =C &I 2R0 5T [D]. Hi:
WL KA, 2020.
[12] Tan C Q, Wu C, Huang Y L, et al. Recognition of

different species of Zanthoxyli Pericarpium based on
convolution neural network[J]. PloS one, 2020, 15(4).

2325-0208 /© 2024 ISEP



