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Fig.1 Fluorescence spectra of A, B group samples
(Aex =290 nm)
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Fig. 2 Fluorescence spectra of A, B group samples
(Agx =350 nm)

HE T FE 2 8] 50 R HEK N 290 nm Al
350 nmif &t AR5 B 9661 L & B S A RRAE
K4 5124 330 nm Hl 450 nm. F5AF WA 5 H o = g
) VAR B8 A B S 1 A O M L L& R O 9 i il 26T
ARFEAAAE Z IG5 SR8 ] — 2. S 45 R KW
IEH (A 4D R 5 Hm =8 (B 4D & 1 63 1
TR S G BEARA 0 B 0 U RCR L 0% i
BiE BEAT 43 A A AL B

2 HIEFBRIFER ER SR

JEE A3 B H 5 R B AN B LA B SR 5
588 VN 6T REAE A L 43 BT 8 S O % T B2 4 B
F B BRHE A S AR, 2 I8 B A A OGS Y TR
BRI A OG99 0 B AR 6T+
AiE TR s 45 SRR AL 2Z [RDRE A B Ko 9 A G (TR
B B T FLOR FH e 2 RRAE JE AT U0 2 1 i
1 1 X

DKL SR Uk /N Ol 3 T 78 o TR SR B B L B e
D) — R R AR Oy 2 A T ) SO B A R i
FIH R R 5 SR 5 78 AR IBUR 98 635 FRAE A5 2 1 BE ik
b R R A3 AT O R G B 0 BR R AE AT R
RN R e pb P HL AR B R

1) 6 0I5 U 2R B A i 8 7 00 46 R AR
FEFE X, 20 A LA AR AR A B (1 nm, 2 nm fl 5 nm)
il HBCT I A 5 U R (A LB 4D FE L 1 5B
SRR UEAL G BT IR R IR AR B X

oy e,

X— D

o n g RE AR AR 1T R 1 ASBAE ah A0 16 4>
WIGREE D 5 p O 400 i e AU 248 280, G DR /I o SR A 1] o
PeSE  HRAEM BRI 1 nm.2 nm 1 5 nm . p 5351
A 722,362 F1 146.

)T EEW AR AR AR M X AR OC REUERE S

s=|" o 2)

Spo Spz T Spp

i () 7;1')(-7?&,' *;J)
ft:q:' 8 Sy — f:] =
Jkgl (x4 _;l )Z/ZZI (2 _;] )’

DHEMERBHEE S WM (i=1,2,
ey p) CHErP CERAEAE A, F22 1 B /NIURHES)) - e A
N IE A AR AE ) i T =t ot » oo oty | FFIT
%%ﬁﬁﬁ%ﬁuﬁm@ﬁﬁﬁ%ﬁ%%%mi
BT E m.

DB FERLS R =XT,(i=1,2,,m), X
R Jyn 4EIn) & .38 n DREG S ¢ D FE R4 (B .n
AFER AR | AERED.
3 HERMZMEKIRH

DA S 1 T B A TRUAI A ) 5 R 7 X s — A




11 4 MG, A5 BE T PCA AN PNN Y 5 Hiih = B i3 92 % 6% 1 51 1643

TN AL ity R AT VR A 29 T X R R I R A
b (400 3 Rp AL A T B 23 20 A o DT 3R A T 3R B
A AR it RF AL DR 0t 7 530 A T 5 00 A ot I R A
W o2 e A=A Al AR 2 25 BT BRI R R 3 b
BEHE o FRVF I 25 AR A0 S B o A A A SR R
T G 1 DR i L 72 A T 75 S 114 000 25 114 ) 5% 11 2
W TR M ZE AL X R R T T RE fi ) 3R
S

ABE 25 el 222 I 4 S S T DL IS8 3 6 R D) 5 4B R o
JRE e ARG T 5 1 A R T R ) — Fh OF AT o AL
DU IS4 DR SR A A0 2 AL R 5 B2 BRI B S A T

Bl 3 7 26 T R FH A AL 23 22 I 45 3 1 45 4
AN LML IR T 4 JE RS A A A A
3R R

Input Pattern Summation Output
layer layer layer layer

B3 BMEWEFNEWREIENTEA

Fig. 3 Probabilistic neural network structure

HAHGERE)S B A Gt =8 M2l 4
ERE AR UZ Z S5 T R B o 22 00 2% il 2
Y ZR5¢ . TUIAE it A9 R AIE 2% 5 oh g A2 A M 22
W2 5 o AR 5 20 B 5 RO i TE R —
ARMBER L BA e RAE IR — S ok o
4O i RS O AR S A 5K
L]

Sa (X):iﬂl *
(21) 26" N4
N _ —x. )T — X,
Igexp [ (X XAIZ?Tz (X XA;)} (3)

A, XTI AL & ) om HERFAE IR & S0 (XD X
JBT A KMMREEREG Xy NET A KWE
A YNRHFE S B FRAE 17 3 s N S A S IR 5 A~
B 850 NV 1HFREL

4 RANER5HH

AR S 3 2 o3 A 1T AR RO SR A ] o % 3
R A . S R T3 B AS W] SR A JE] BE
(1 nm,2 nm F 5 nm) fili P& FF 5 1Y 92 698 BEVE N
W UA R AE S 38 32 803 20 A R R el 2 4% L DL A
B PIALRE i A g VIR A i AR CL D 7 41 0

B 2X20 ANFE S IEAT IR I AT TR [ &R
O F A S 2045 AN 1B 4. B RS AL ARl
-3 F B AR AR IR B (a) (b R Co) 43 51
1 nm,2 nm Fl 5 nm RAEA]FE T 5045 5.

S 100 frimt et T T T Lot

) >

s 8¢t

g o

Zg 601 — Hypetriglyceridemia samples(D group)

GSD 40 ¢ ° I\.Iormal. sa.mplles(C Igropp)l . .

& 02 04 06 08 10 12 14 16 18

Smoothing parameter
(a) Sampling interval: 1nm

< 100

2 ;

g 90t

g 8

£ 80 —— Hypetriglyceridemia samples(D group)

go 70+ ° Normal samples(C group)

E 02 04 06 08 10 12 14 16 18

Smoothing parameter
(b) Sampling interval: 2nm

100 \
95 ; 300000003
‘——Hypetriglyceridemia:

90t samples(D group) S
85 F~°-Normal samples(C group) 000000

02 04 06 08 10 12 14 16 138
Smoothing parameter

Recognition rate/(%)

(c) Sampling interval: 5Snm

B4 FWRBARAE R AR E SR
Fig. 4 Recognition rate with different smoothing parameter

and sampling interval

S HE R

DY RAEME R 1 nm B (& 4Ca)) , Bl 1
FAELH I v H = BRSO R — B AR AE
100 %0, T 1E 5 AF df (9 U0 38 301 % 7 42 & i
B AR ETE 95705

2) M RAERIFE S 2 nm B (& 4 (b)), B & 1 1
FRAECH I v H =R A A TR 2 ) A DR AR
100 % T 1E 5 A b (9 1RO 3 00 s B 7 S 7 8 ) B A1
MG Hodm m U 95005

3) Y RAEMIBE N 5 nm B (& 4(e)) ., bl & F i
B BE I w Hh =E RE BUN ZR B 100 00 B
Sk 95 % o T IE R b TR 8 04 Ik Sl L 9506 ~
85%

A) =R A (] B PN 5T B 1 07 B 34 0 T
T 2R B30 A DX R] 1 R 3 32 1R R 25 i 48 T 4% 11
- FR B o AR T A AR A A 22 BN O T R
oW S 21085 5 R B0 AL T BRI L T R K T
FBO 20 ok B A A R R R AR T
PO A R 5

5) MW R T 0. 26~0. 92 X ] B, = Ff R
FE 7 3 15 R H I = IR RE B0 R A [ 4
5k 95 26 1 100 26 5 -2 B AT 3K F] 97.5%



1644

P R

40 £

6) 52 50 5% 5 42 W1, 7 BUR I7) 5% B 6 (1 nm,
2 nm M1 5 nm) iy 75 09 18 51 B (8] 43 5] S 56. 7 ms,
7.7 msFl 2.4 ms, 3 X — 22 55 09 5 TR TR AL ]
B Y R 2 ELHE S S o M AR AR R R
5 nmR K [H] B AT 7E R IE TR 5 5 A 5 T 4R A TR
) T 1)

5 #Hit

B OF PR IE R AR I = s I PR R iR I S

T 3685 5% e ¥ = B L 3 TR 31 238 AR ) 1) R S 3 43

WK 290 nm F1 350 nm #& M6 K IEH AEH

T =G LT S FF LAAS (6] R A 8] B 1 28 5 B2 AR A

st 4] 2 A AL 5 3 3ok X5 ) B R ALE 1Y T2 B0 23 A s B

b AR TR S YRR AE [ 6 5 O AR I SRR B A T AR

AR P R AR S A AT T [F] O T R BORR B

[i) 5 %o TR 1) 200 S ) S ) e 28 85 SR R Y, 21 SR A [ By

K5 nm, P REL T 0. 26~0. 92 X[ L IE

v T = g o A TR 2R 43 50 R 95 26 R 100 %%,

AR SCRT IR (R 0 7 1% AT A R T I = AR A

it — Rl R B R

S % Uk

[1] SONG Li-ya, YANG Yao-rong. Significance of ratio between
triglycerides and HDL for AMI patients [ J]. Journal of
Medical Forum, 2005, 26(18): 22-23.

KREHE, B, 20 URE JE 5 i B 26 28 3 1 IR A8 AL 1
0] EZyigiageak, 2005, 26(18): 22-23.

[2] DONG Lina, SU Yao-dong, SHEN Yu-huan, et al.
Determination of triglycerides in human serum by reversed-
phase high-performance liquid chromatography[J]. Journalof
Tongji University (Medical Science), 2004, 25(2): 104-107.
HATIR . TRHEAR . TR EAE, SF. SOMT R ROROR 0 1%k I s A i
TR = S A L)) RO A R CBE A AR . 2004, 25
(2): 104-107.

[3] LI Peng, ZHAO Zhi-min., HONG Xiao-qin.
efficiency evaluation for photoinitiators based on spectral
analysis[ J]. Acta Photonica Sinica, 2009, 38 (11). 2817-
2819.

A, R GEEL UM BTG AIT T R MOG T R R AR
HIEAET]. B T2E3R . 2009, 38(11); 2817-2819.

[4] YANG Yun., YANG Ailing.
spectra of standard PAHs and their mixed solutions[ J]. Acta
Photonica Sinica, 2010, 39(11) . 1976-1981.

Mz . bRy R & HAR G i ) 26 98O0 6% o i
[J]. JeF24. 2010, 39(11) . 1976-1981.
[5] LAN Xiu-feng, LIU Jian-gang, LIU Ying, etal. Spectroscopy

Quantum

Synchronous fluorescence

(6]

(7]

(8]

(9]

[10]

[11]

[12]

(13]

[14]

research on cholesterol in hypercholesterolemia serum [ ] J.
Spectroscopy and Spectral Analysis, 2006, 26(3) . 467-470.
2R XTEER, A2, A, e IR T B O o 3 PN A R A '
WL, ik 5640 HT . 2006, 26(3) . 467-470.
LING Ming-sheng, QIAN Zhi-yu, LIANG Chao-ying.
Research on blood glucose concentration monitoring by
fluorescence spectrum [ ] J.
Electronics, 2007, 24(5): 635-639.

VEWIRE ., RARAY . RS IR U 98t ok R A T g LT .
T HL T ER . 2007, 24(5): 635-639.

HE Bang-ping, LI MA Jian-wei, et al.

Determination of copper and zinc

Chinese Journal of Quantum

Dong-fang,
trace in hypertension

complicated  with  hyperlipemia by atomic absorption
spectrophotometry [ J]. Spectroscopy and Spectral Analysis .
2004, 24(6) . 741-743.

IS, R0, S, & RO R I E iR S
e v i AR AE A8 A 00 W S A AR LT DL O 2 503 4 A, 2004,
24(6) . 741-743.

WANG

characteristic

Le-xin. Exploration and research on spectral
of human blood [ D J.
University of Aeronautics and Astronautics, 2009 73.
TR, AR S SR AE TR S0P [D]. e s B s A
LR KF, 2009 73.

WANG Ying, GUO Lei, LIANG Nan.

reduction method based on KPCA with optimized sample set

Nanjing: Nanjing

A dimensionality

for hyperspectral image[ J]. Acta Photonica Sinica, 2011, 40
(6): 847-851.

EWA, B . ST IR AEAC B KPCA Ot 3% B 1R 19 2k Uy
HI T2k, 2011, 40(6) . 847-851.

SU Ling-hua, YI Tong-sheng., WAN Jian-wei. Compression
of hyperspectral image based on independent component
analysis[J]. Acta Photonica Sinica, 2008, 37(5); 973-976.
IR, RIEIME, D7 @A, BTk T A i T Y e e ER
JESE[]. Je P24k, 2008, 37(5): 973-976.

CHEN Xiu-li, WANG Gui-wen, TAO Zhan-hua,
Raman spectral discrimination of thalassemia erythrocytes
based on PCA arithmetic and BP network model[J]. Chinese
Journal of Lasers., 2009, 36(9) . 2448-2554.

WRFEmE . EAESC, Muife. 45, 5 PCA I BP ¥ 45 i) i
AR AL AN L SO A L], O, 2009, 36(9):
2448-2554.

RAMAKRISHNAN S, IBRAHIEM M M.
study between traditional and modified probabilistic neural
networks[ J|. Telecommunication Systems, 2009, 40(1-2)
67-74.

INAN G, ELIF D U.
neural networks for Doppler ultrasound blood flow signals
[J]. Expert Systems with Applications, 2007, 33(1) . 162-
170.

LI P. Structural damage localization using probabilistic neural

et al.

Comparative

Implementing wavelet/probabilistic

networks [ ] . Mathematical and Computer Modelling ,
2011, 54(3-4); 965-969.



1134 MG, A5 BE T PCA AN PNN Y 5 Hiih = B i3 92 % 6% 1 51 1645

Fluorescence Spectra Recognition of Hypertriglyceridemia Serum Using Principal
Component Analysis and Probabilistic Neural Networks

LI Peng', ZHOU Jian-min', ZHAO Zhi-min®
(1 School of Mechanical and Electronical Engineering » East China Jiaotong University . Nanchang 330013, China)
(2 College of Science, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A novel method for recognizing fluorescence spectra of hypertriglyceridemia serum was presented
based on principal component analysis and probabilistic neural networks. Firstly, two sorts of fluorescence
spectra of normal and hypertriglyceridemia serum were measured at 290 nm and 350 nm excitation. And
initial feature vectors were obtained from fluorescence intensities at intervals of 1 nm, 2 nm and 5 nm
respectively. Secondly, principal component analysis was used to distill initial feature vectors and establish
new sample’s feature vectors according to the cumulate reliabilities (>>95%). Finally, the probabilistic
neural network was designed. Recognition rates with different smoothing parameter and sampling interval
were studied. Results show that recognition rates of the normal and hypertriglyceridemia serum are 95 %
and 10095 respectively, when the sampling internal is 5 nm and the smoothing parameter is in range of 0.
26~0.92.

Key words: Triglyceride; Fluorescence spectroscopy; Principal component analysis; Probabilistic neural

networks





