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Feature selection forhigh-dimensional protein mass spectrometry data based on

the high frequency coefficients of wavelet analysis

WU Wenfeng, LIU Yihui*
(School of Information , Qilu University of Technology , Jinan 250353, China)

Abstract ; During the analysis of high-dimensional protein mass spectrometry data, feature selection of the data is
always the focus for many researchers.In this paper, we proposed a feature selection method based on the high
frequency coefficients of wavelet analysis and principal component analysis.First we used wavelet analysis to reduct
the noise,and extracted the high frequency coefficients as the feature.Then we use PCA to reduce the dimensions.
The test show that when the method was applied to the data set 8-7-02, 4/3/02,we can get different recognition
rates of 100% and 99.45%, respectively, indicate the method can improve recognition rates effectively.
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Fig.1 Wavelet decomposition and wavelet basis and high
frequency extraction
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Notes: cDn is high frequency coefficient and cAn is low frequency

coefficient.
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Fig.2 The original waveform of the first series data of 8—7—02 data set
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Notes : The original waveform of the first series data of 8—7-02 data set :the data set has 15 154 properties, set the properties as time axis, property values

as frequency axis.
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Fig.3 Waveform after extractting the high frequency coefficients of the first series data of 4-3—02 data set
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Notes ; After third level wavelet decomposition on the first series data of 4-3-02 data set,use haar wavelet basis:the data has 1 895 properties now.
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Fig.5 Contribution rates of some main properties of 8—7-02 data set
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Notes;: Sum of the contribution rates of the first 15th properties is 90.22%.



202 £ #H A

& % %13 A&

T 4 S X 8-7-02 BdR AT,
Horfr k-fold BriEH S H0R 5, /N AR R P, S
JEET L B 5 2 /NS 5 haar FT dbN /)N
PR PRGN R AL, B A5 BITE AR/ N 43 i )2
BORURTR] /Nl B 25 0F T 19 40 B4 00 23 45 21 4
PR,

HI S Z5 SR v LA B, B /N o3 i /2 5
B, Sy RIERR AR REE AR AR R A
In— 253 B R VAR Bt b —2 B A
REZBRA EABRARAF Y SL I ACR . 734h /I

00l = o 7 o e N W i T & N
A BGUE PEAE RD AT AR G 1 RAE B R IR, A TR B R Z
TURIBHEYE KRR BEAR T HARAE o Z 5 12k
I TAR K 40 W R B4R T5C% TRl S256
VLI T XTG4 T /N 53 BT S 7 e AR, X
AR RRA R, REZTET AL,
8—7-02 G A FH haar /NIEHE /NI )2 RN
3, BRI 15 dEJE MR, S50 1 3 AR f L IR
100% , REPE96.35% , K5 551£98.52% (WL 1 .3 2,
%3),

x1 ARNEBEEARSBEHFGHTOLERE

Table 1 Accuracy of classification under the different conditions of wavelet basis and levels

UNE:S
dbl db3 db4 db6 db8 db10 haar
1 0.956 3 0.787 7 0.778 5 0.768 4 0.787 4 0.756 7 0.956 7
2 0.984 4 0.975 5 0.976 3 0.979 6 0.958 3 0.978 3 0.984 6
3 0.999 8 0.992 1 1.000 0 0.991 5 0.998 8 0.984 2 1.000 0
4 1.000 0 1.000 0 0.979 8 1.000 0 1.000 0 1.000 0 0.994 8
5 0.999 6 0.992 6 0.999 1 0.987 7 0.996 8 0.996 0 0.999 7
R2 ARUNEEEARR SRS TX N R T
Table 2 Sensitivity under the different conditions of wavelet basis and levels
AN
dbl db3 db4 db6 db8 db10 haar
1 0.934 1 0.785 2 0.764 3 0.739 0 0.806 0 0.710 4 0.934 6
2 0.956 6 0.937 9 0.934 1 0.957 7 0.934 1 0.950 5 0.957 1
3 1.000 0 0.978 0 1.000 0 0.976 4 0.996 7 0.956 0 0.963 5
4 0.963 2 1.000 0 0.977 5 1.000 0 0.999 6 0.983 2 0.977 4
5 0.986 5 0.942 6 0.988 2 0.978 6 0.991 8 0.989 0 0.946 5
®3 ARNEEERRSBEHFE T RERE
Table 3 Specificity under the different conditions of wavelet basis and levels
AN
dbl db3 db4 db6 db8 db10 haar
1 0.968 8 0.804 3 0.786 4 0.784 9 0.776 9 0.782 7 0.969 1
2 0.993 5 0.996 6 0.995 2 0.992 0 0.971 9 0.993 8 0.993 3
3 0.963 8 0.982 6 0.973 9 0.986 7 0.993 2 0.991 6 0.985 2
4 0.987 5 0.968 9 0.984 6 0.991 8 0.988 4 0.953 8 0.943 7
5 0.977 4 0.999 3 0.991 5 0.992 9 0.999 7 0.969 8 0.990 2

T X H R IBOAN [ 3 a0 v S IR RO, SE
H [ 5 /)N I R o3 il 2 B8, 43 i R 6.8 .10 ZETE
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LA PRI AR T 84 HEJRPE TR Z
FIE3090.10% , K S 56 rh HUET 84 ZEWNIA 6.
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Table 4 Classific result under the conditions of different

dimensions and same wavelet basis

BERRYE
10 8 6
pities 0.881 4 0.869 7 0.847 7
NRTES 0.988 1 0.973 3 0.973 2
RAEE 0.967 0 0.936 8 0.954 9
RS 0.994 6 0.993 8 0.982 1
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Fig.6 Contribution rates of some main properties of 4/3/02 data set
T\ PR M BTk A A1 90.10%

Notes ; Sum of the contribution rates of the first 84th properties is 90.10%.

A SCIG AR IRTE 2, 5t 4/3/02 B fE R 758 HRR et IE B2 99.45% , RATE 99.65% , Fi F-
5, 2408 haar /NI NBEAMRZECH 4 B, KAy 1E99.25% (kS K6 KT,

£5 FRNEEETRSBREMEETHLKEBE(4/3/02 BiEE)

Table 5 Accuracy of classification under the different conditions of wavelet basis and levels(4/3/02 data set)

) AN
SHRIZH
dbl db3 db4 db6 db8 db10 haar

1 0.987 5 0.959 5 0.942°5 0.952 8 0.943 0 0.943 8 0.988 5
2 0.987 8 0.989 8 0.987 0 0.978 5 0.979 5 0.990 0 0.989 5
3 0.974 8 0.989 0 0.986 3 0.972 5 0.977 8 0.978 5 0.977 8
4 0.993 8 0.991 8 0.986 0 0.973 8 0.988 3 0.988 3 0.994 5
5 0.982 3 0.965 2 0.971 0 0.975 8 0.980 8 0.979 3 0.979 3

K6 AR/NEEEARSBEHFM TR RENE(4/3/02 BiER)

Table 6 Sensitivity under the different conditions of wavelet basis and levels(4/3/02 data set)

" /NS
Wan I
dbl db3 db4 db6 db8 db10 haar
1 0.995 5 0.964 5 0.938 0 0.938 0 0.941 5 0.948 5 0.998 5
2 0.986 5 0.991 0 0.985 0 0.982 0 0.986 5 0.996 0 0.990 5
3 0.983 0 0.995 0 0.986 5 0.970 0 0.978 5 0.980 0 0.986 0
4 0.997 0 0.995 5 0.990 0 0.967 5 0.986 0 0.989 5 0.996 5
5 0.983 0 0.965 5 0.958 0 0.975 0 0.984 5 0.978 5 0.979 0

R7T AENEEEARRSBEBSEME TR (4/3/02 HiEE)
Table 7 Specificity under the different conditions ofwavelet basis and levels(4/3/02 data set)

“ NS
oy )2 AL
dbl db3 db4 dh6 dh8 db10 haar
1 0.979 5 0.954 5 0.947 0 0.967 5 0.944 5 0.9390 0.978 5
2 0.989 0 0.988 5 0.989 0 0.975 0 0.972 5 0.984 0 0.988 5
3 0.966 5 0.983 0 0.986 0 0.9750 0.977 0 0.977 0 0.969 5
4 0.990 5 0.988 0 0.982 0 0.980 0 0.990 5 0.987 0 0.992 5

5 0.981 5 0.965 0 0.984 0 0.976 5 0.977 0 0.980 0 0.979 5
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