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7 MR /L N 3% 1%
1 900 100 10
2 800 200 20
3 700 300 30
4 600 400 40
5 500 500 50
6 400 600 60
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9 100 900 90
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Fig. 3 Relationship between dilution ratio and
fluorescence intensity in pure lily samples
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Fig. 4 Relationship between sample weight and
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Fig. 6 EEM fluorescence contour maps of
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Fig. 7 EEM fluorescence contour line maps of corn starch adulterated samples with different content
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Fig. 8 EEM fluorescence contour line maps of refined starch adulterated samples with different content
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Fig. 9 EEM fluorescence contour line maps of sweet potato starch adulterated samples with different content
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Fig. 10 EEM fluorescence contour line maps of potato starch adulterated samples with different content
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T T A G EEM 2GR SURMIE TS Je il |, x4l
A MK 4 FIAFEZE R B R E S E BB
B, B, BT CV 1521/ CCR kifk PCA-LDA
B 3 5040 (PCs ) i PLS-DA B [ v A8 f 5k

(LVs) o 24 PCs Jy 9 i}, PCA-LDA &% ] L 3K 15
I EgE R, HAZ WIRIE K CCR M 94.9%; 4 LVs
15 B, PLS-DA AIRT LIRAF e fhgh o, Had LI
) CCR } 95.9%. #RJ5, IXHABIRLE FHF 50k il
24k (train set) FEASFIINALE (testset) FEAS, 45
iz 2 iR,

% 2 R AR CCR AT LAE H, PIASBERY f1)
IEFORFR BT, CCR #RE T 97%, RBLH X P
AEREIEHER E A B EIEFERE ), JUHUE PCA-
LDA R[] CCR 4y 100.0%, i B fif A B AR FE 5L 4
FH 5 B

F2 PCA-LDA FIPLS-DA REIM RS BRI LI .
WEREFMIXEMER S 2
Table 2 The optimal parameters of PCA-LDA and
PLS-DA models and CCRs of CV, train and test sets

PCA-LDA ( PCs=9) PLS-DA (LVs=15)

RERYYG ik

test set CvV
100.0 95.9

CV  train set train set

CCR/% 949 95.9

test set

100.0 97.1

S35k, %3 PCA-LDA Fil PLS-DA W Rt 70 %t
IR IR B
%3 PCA-LDA 1 PLS-DA #EIIK{5 M)l 4k 5 R /5 JERE
Table 3 Confusion matrix of train set obtained by
PCA-LDA and PLS-DA models

BAL PCA-LDA PLS-DA

*u A D E A B C D E
A 7 0 0 0 2 9 0 0 0 0
B 2 20 0 0 0 0 2 0 0 0
c o 0 2 o0 0 0 0 2 0 0
D 0 0 0 2 0 0 0 0 22 0
E 0 O ©0 0 2 0 0 0 0 22

M3 3 ATLLE . PLS-DA 14 43 2554
Ry, 2. PCA-LDA 7Y (1)1 254
WA ER, A 2 DNEEE AR ERTE R B R
dh L 2 IS HER B 2 E AR, HiR
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Fig. 11 The visualization results of lily adulterated
samples based on all LVs of PLS-DA
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Study on Authenticity Evaluation of Adulteration in Lily Using Excitation-Emission

Matrix Fluorescence Spectroscopy

TANG Ying, ZHANG Siwei, ZHANG Zhirou, CHEN Yao

( College of Life Science and Chemistry, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In order to quickly identify the adulteration in lily, pure lily and adulterated lily were analyzed by
excitation-emission matrix (EEM) fluorescence spectroscopy technique, and the fluorescence fingerprints of lily and
adulterated lily were constructed. Then, two chemical pattern recognition methods, namely principal component
analysis linear discriminant analysis (PCA-LDA) and partial least squares discriminant analysis (PLS-DA), were used
to identify and classify the adulterated powder of lily. The experimental results show that both two classification models
can accurately identify adulterated lily samples using EEM fluorescence spectrum data, and the correct classification
rates (CCRs) of both models are above 95%. Using PCA-LDA and PLS-DA, new methods for rapid identification of lily
adulteration were successfully established, and the fluorescence fingerprint of lily was improved, which is expected to
lay a foundation for establishing a more comprehensive and accurate quality standard system for evaluating lily.

Keywords: lily; adulteration discrimination; excitation-emission matrix fluorescence spectroscopy; chemical

pattern recognition
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Design and Simulation Analysis of Automatic Cleaning Robot for

Dense Pipeline Groups

ZHAO Yida', YAO Lihua', HUANG Pengpeng', WANG Huiyu', ZHOU Donghui’, YANG Jing'

(1. School of Mechanical Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. College of Transportation, Zhejiang Polytechnic College, Shaoxing Zhejiang 312000, China )

Abstract: Heat exchanger is an important equipment in the industrial field. It is difficult to clean the inner wall
dirt of the dense pipeline group. In order to improve the efficiency in cleaning dense pipeline groups, a fast automatic
cleaning robot with high pressure water gun is designed. Firstly, according to the structural characteristics of the heat
exchanger, the pipe end positioning robot is designed for the positioning of the high-pressure water gun nozzle in the
pipe group port. Secondly, a position feedback device is designed to improve the precision of robot end position control,
and its calibration algorithm is studied. Finally, the kinematics of the pipeline cleaning robot is modelled, the correctness
of the model is verified by simulation, and the automatic cleaning process of the robot is simulated by Adams software.
The designed pipeline cleaning robot can accurately locate the high-pressure water gun and complete the cleaning task,
providing an important reference for the automatic cleaning scheme of dense pipeline groups.

Keywords: dense pipeline group; cleaning robot; kinematic model; position feedback; draw-wire sensor
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