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Classification of fresh tea leaf based on random forest
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Abstract: [Objective] To solve the problems of the machine-picked fresh tea leaves mixing with different
grades of tea leaves, high mixing degree and low classification accuracy of physical characteristics.

[ Method] Using the random forest classification model, a method based on the fusion of color and edge
feature was proposed. We collected three different grades of fresh tea leaves, and processed the original images
with cropping, size normalization and denoising, and then extracted the color features and edge features.
Through parameter modification and testing, the optimal random forest classification model was constructed,
and the comparison experiment was performed with the K-nearest neighbor and SVM classifier.
[Result] After feature fusion, the classification accuracy of random forest model reached 99.45%, which was
7.14 and 9.34 percentage points higher than those of single color feature and single edge feature, 15.38 and
5.49 percentage points higher than those of K-nearest neighbor model and SVM classifier respectively.
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[ Conclusion] The established method can accurately separate single bud, one bud and one leaf, and one bud

and two leaves of fresh tea leaves.

Key words: fresh tea leaf classification; random forest model; color feature; edge feature; machine learning
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Fig. 1 Representative images of different grades of fresh tea leaves
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Fig. 2 Flow chart of image preprocessing
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Fig.3 Color space histogram of three grades of fresh tea leaves
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Fig. 4 H, S, V channel histogram of fresh tea leaf with single bud
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Fig. 5 H, S, V channel histogram of fresh tea leaf with one bud and one leaf
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Fig. 6 H, S, V channel histogram of fresh tea leaf with one bud and two leaves
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Fig. 7 Edge feature image

1.4 BEHARNEE

141 H*xR#2  BEVIARM (Random forest, RF)!*"
J& T IFATHER 2] Bagging(Bootstrap AGGregatING)
BRI — Py AR, R AE LA SRR N R 2] S )
# Bagging 5 3l b, 33E— 57 Wk SR A1 25
SRR G AR LS. B 2 M50 K E
G T8 RGHT I 4 AR B, SRR TR T 42K,
TC 75 FFAE 07 126 0 BB A9 240 1 IR 238, P RRIE LA
BRI ST, S1E50 0 KM, BN F
FARD KIS0 %, I HAE#ERR 207 A 1R KL
H o BEALARARIA A FLBRR (R i, AE % AL BRAR = 4t
FE CRAAERC 2 ) B, A 7 R4t I ik BERLR,
B oM IEAT T, BT RENLER LN, 153
IRADH IS A LR, BENLARAMRE R R W 8
Fr7R o

WZFEA D
Sample-D of train
v
BEHLIL
Randomization
T
g — 3
F7 D1 7R Dk FEA D2
Sample-D1 Sample-Dk Sample-D2
h 4 A 4 h
PR 7345 5 1 R Ir 2G5 R 2 MGy R R k
Result-1 of Result-2 of Result-k of
decision tree decision tree decision tree

b

U e A
Determine the final
result by voting

8 BEHLARMRIZE
Fig. 8 Flow chart of random forest

1.4.2 REALARMEG D it FEHLARMR AL
S I FENLRAE (Bootstrap) /7 v ML A il [B] Hafh
AR, FFFEAT Niree CRAE S A2 BiNree T VI ZRER,
I3 NI GR Niee ™ RSB FE o XS T AN TR
R, B3 07 ZE0T AR Y845 B 23 AUAS B I i
UF AP AE AT 20 2 o P IRAT Sl I RE A E N AR AN
#& (Out of bag, OOB).

B4 2 10) B, BEBLAR AR ) B R F 2 B0 52
o F FH Bl ATLAR AR ASE B0 I AR A A 2R 47 70 2R A
A, IR LA AR R SRR AT R R, A
8 22 (IS I E o3 2 45 R, i 0 ) =X =X
(6) Fw.

k

H(x) = argm}ngI:I(hi (x)=Y),

(6)

3 s argmax K 78 BR BCHUAS B KAH I 9 2 201
H (x) 7= BEWLAR PR I B 24 0 R 45 35 g (o) R R B —
TR 73 K25 B 1O N7 1 2R 8 (T8 7 1 bR
ot — MR EAER LES WA ENER 1, 4
5 W RIEEHE Y ) y R AR & (B8R H
PR ).

2 FER55H

REFEFSH

RIS TE Pycharm FREE R HEAT 84, BT A HA i
BAE RGN Winl0(64 1), I81T NAF 4 G, LI N
it % 15-6200u, £ 2.30 GHz, #HAT EI{& 4B N
OpenCV2 & . it sklearn.ensemble iff | Random-
ForestClassifier 73 L. FEALARM A et )% H

2.1



130 HErg RO K 2= 4R (http://xuebao.scau.edu.cn/zt/hnny _zr/ch/index.aspx)

42 B

(Nuwee) X553 45 A A S HE L1500, Random-
ForestClassifier fEEL 1 iH IS n_estimators ZEATIH 77 .

Z URBAE ], 2 Ny BUE BN, BEALARAK
IR IEINR, Y N e WE BT KHT, BEHLZRAR
STRIIEE A AR, ERE&SB TR
T, BB BTN o AH 2 Nyee B ORI, (5
(R P AF-5 U R AN R0 ) B[R] 2 AH S BG i, L3 Fs
3% o A B IR, P LA WT  S2 Y ] R TT e b i
A TE A

N TP A E W PSR, 78 ]
S AL ALK n_estimators LT, %)
AR R AR AT 2 0 TS, WS KGR
b R AN A H AR AL

9 R T 73 FEHET ZE B A Nee LA T AR AL 1)
M2k . 25 82 P9 A7 AR [R], A8 1Y) Nypee 18
M35,

1.0

%
|
?
)

HERf =
Accuracy
(=)

9

<
=)
T

0.5

0 ll() 2I0 3I0 4IO SIO
Noee
B9 HDAEMERREMEE (Vi) K

Fig. 9 Classification accuracy varied with the number of
decision trees (Niee)

22 REER

TR0 B A X b R A A A P B WL AR AR 4 R AR AR
M, B AL 2 53 1 906 ik MG (AR
299 5k, —ZF — &4 302 5k, — 3 BB
305 5K) &M 411 BRI o 5 iR AT iR, I 2k
£ 724 5%, JIALE 182 5k A HERI 2 (Accuracy)
JE AR TR R W B R AR 2 —, SiAh, KR
(Precision). A [A1% (Recall) LL M 25 & PR bR (F1-
score) 7 5 27 W B AE N FH B da bR o 4 FRDP
r4gtn 2 2= (7))~ (10) s

i = Tp+g : IIS TN < 100%. (D)
W = TPT+PFP % 100%, (®)
EIE%:%HOO%, 9)

CEEVETARRR = % x 100%, (10)

H: TP(True positive) Jy E 1, R LhRE N
1E, Skt 28t~ 1E ; FP(False positive) AR H
P, RoRSEBR B A, FEAR Y H S0 N IE: TN
(False negative) i i, RnsSLBRIHIN 7, Hik
% 2R A £ FN(False negative) AR A4, &
TN SRR N IE, FE 2 e .

N T B AR SCTTVE A B, A3 ds 2 AN
R ANl A RSN 21 B D LAR AR 2 AR o, AR
i (7)~(10), 3B 2R, A B RS F
Wrisbr 585 RAUE, a5 T3R 1~3 3.

®1 BBHFESEER

Table 1 Color feature classification results %
Fetrf 252 KR FEJEES LA TEN RIS MR
Grade of fresh tea leaf Precision Recall F1-score Accuracy
FAZE Single bud 96.23 96.23 96.23
—2f—I One bud and one leaf 92.06 87.88 89.92
—2f I One bud and two leaves 89.39 93.65 91.67
FHMH Average 92.56 92.59 92.61 92.31
R 2 ODBIFENLER
Table 2 Edge feature classification results %
Hetrp S5 2 Fif = Hlnl & LZAETEN RIS HEfh =
Grade of fresh tea leaf Precision Recall F1-score Accuracy
B3 Single bud 100 95.59 97.74
—2£—I One bud and one leaf 81.36 87.27 84.21
—Zf I One bud and two leaves 87.93 86.44 87.18
“F5{H Average 89.96 89.77 89.71 90.11
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Table 3 Fusion feature classification results %
Nty Hith % A% AT HEwf %
Grade of fresh tea leaf Precision Recall F1-score Accuracy
B ZE Single bud 100 100 100
—2%f—I One bud and one leaf 98.21 100 99.10
—2f I One bud and two leaves 100 98.31 99.15
“FIME Average 99.40 99.44 99.42 99.45
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Table 4 Average classification results of different models %
e e EEE: Grer B HEW%
Model Precision Recall F1-score Accuracy
KiRiT 4l KNN 83.05 83.00 83.02 84.07
SVM 93.81 93.90 93.82 93.96
BEHLARHK Random forest 99.40 99.44 99.42 99.45
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