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% 6 Pima Indians Diabetes #1585 A< 4S5 1%

HBEASILER
A\ 3 4 5 6
3 75.32 77.27 77.27 77.27
4 75.32 77.27 78.57 78.57
5 74.68 77.27 77.27 77.92

W3R 4 WL, Y — % Lasso i 45 J& 1 AT 4
A, 4% Lasso FHAIEGLE R H AT S ASEF, 72 4R
B UET AANRT R o RAE AL 510 O 445, S A E
446 WERAARIR] , 25575 B AT AL ROCR | TR e 4
445 MR A 7 T AR B T R AR AR L 5
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N T RAIEAS SCOT VA WAT RO, R IR F AR %L
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M e HR B AL e B 80% H5 4k 1 R U 4R 4, 8l 4%
20% Bt MR AR SEH S UORIBUMERR A, S2 i v
SHARIE 3 2R A 1T L, 7 W] —$die 4R B A A
Lasso i fiF i 326 41 45 v O 355 DIl 25 4 I 4 A 22
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%7 Liver-disorders #{IF4FEfFiE B B A S HERE

< 10 Ionosphere $E{FE I BH G HEHE

g\ 3 4 5 6 g\ 3 4 5 6
3 65.58  65.58  61.96  62.32 3 81.69  87.32  87.32  87.32
4 66.30  67.39  65.58  61.59 4 76.06  78.87  80.28  84.5I
5 65.58  64.86  65.94  63.41 5 76.06  78.87  80.28  85.92

%8 Heart HIRHIMAKBAS ERE

— R\ 3 4 5 6
3 81.48 81.48 81.48 77.78
4 74.07 87.04 87.04 87.04
5 74.07 87.04 87.04 85.19

%9 Breast cancer IR EFEH B ESGERE

—P\ R 3 4 5 6
3 94.89 92.7 91.24 86. 86
4 96.52 94.89 95.62 91.97
5 92.7 89.78 85.4 81.75

IR BN FEART AR , [RI , 3d 2k e S sHE i R 52
(ULEEN L) AR HEAS [R] (8 R AE 20 45 4 10 % — 2, 2]
Lasso FEAEELH BEATSCBRA 1Y, ZEARUE 73 S UERR 1 14
HiE BB AT WAL 2548 e A0, 15 B 280 7 S A8 5
%o

[RIE, T UL A SC L F 18 & 22 ) Fll Lasso 4§
TR ERlG A P SEE , 5O TR] 73 2645 KNN (K
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TP AR AT A LU, o, B R G AR Sy
27 2]l Lasso FRAEESR IS A2 R I X3 57 0 Bl
Ui RS 11,

R11 TRESEF[DEBELR

INN(%) 3NN(%) SVM(%) Adaboost(%) RF(%) A (%)
Liver-disorders 57.97 57.97 60. 87 60. 87 60. 87 67.39
Heart 85.19 85.19 87.04 87.04 79.63 87.04
Breast cancer 88.32 89.78 92.00 92.70 92.70 96.52
lonosphere 87.32 87.32 88.73 88.73 87.32 87.32
Pima Indians Diabetes 59.74 75.97 77.27 75.32 75.32 78.57
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The data visualization and pattern recognition method based on

the fusion of incremental learning and Lasso

Liang Huaixin, Hao Lianwang, Song Jialin, Zheng Cunfang, Hong Wenxue
(Institute of Biomedical Engineering, Yanshan University, Qinhuangdao 066004 )
Abstract

A data visualization and pattern recognition method based on the fusion of incremental learning and least abso-
lute shrinkage and selection operator (Lasso) feature selection is proposed. The method selects the features of the
normalized data by the first-order Lasso to deduce the dimensions. When the granular computing of the continuous
data is completed by using the Gini index, the data is then sent to the incremental learning system. The second-or-
der Lasso feature selection is used to deal with the increasing dimensions, and the attribute partial order structure
diagram is generated to visualize the rules concerned. Five databases from UCI and five classifiers (1NN, 3NN,
SVM, Adaboost, and Random Forest) are selected to make comparison with the precision result of the proposed
method. The result shows that the precision of the method is higher than that of other algorithms generally, and the
attribute partial order structure diagram has clear layers and structures. The incremental learning experiment is de-
signed to testify the relationships of the precision and update of the structures of the diagram with different incre-
mental learning proportions. When the proportion reaches 40% , the precision of the Pima Indians Diabetes data-
base (77.66% ) can exceed over the Adaboost (75.32% ), SVM (77.27% ), 1NN (59.74% ) and 3NN
(75.97% ) algorithm with learning process of all of data. The result shows that the method proposed is an effective
tool for the visualization and pattern recognition.

Key words: incremental learning, least absolute shrinkage and selection operator ( Lasso) , attribute partial

order structure diagram, visualization, pattern recognition, granulation



