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AE LB M YE X K 5t 48 (K-Nearest Neighbor, KNN) S 1 2 i 1) 3% BOE 5 & A 358 i HL3E 3 52 [ 8
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Abstract :[Objective]Aiming at the selection of parameter 4 value(usually fixed) in KNN al-
gorithm is usually set by users,we should study how to better select & values. [Methods]This
paper introduces the concept of the credibility of £, and proposes an improved adaptive selec-
tion of £ values based on the local density and purity,and introduces into the traditional KNN
classification algorithm. [Results]The algorithm is reasonable to consider the relationship be-
tween the local density and purity and the selection of & values, which not only solves the
problems of choosing £ values, but also avoids the influence of fixed £ value on classification.

[Conclusion]The algorithm is effective and can get higher accuracy,and the timeliness is also

enhanced.

Key words: credibility of £, adaptive £, KNN classification
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classification

@ %4l
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1 k=5 BRI AR By 43 2
Fig.1 An example of KNN classification task with
b =502
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F(k) =k/d+ki/k. (2)
MR F o) RO e B ATAE BE MG . A 0(2) i mg &R
GRS R ES R REAS B K AR A A R
CUL R A AS I 25 ) TSR 8 R L k1) 1 A 3
5 5 L R REAR 1Y e 3 AR AFEAS T i K T Y
FOER g 2l ) A0 S Al KL e BT
o kAT AR B R G, A I RE AR 1 S8 A AR K R
{E BT

Tl KNN Bk e (AR FEE 2, A5 &
{FL B 36 BRHE AT etk B A SR B . R AR A AR 1Y) g
— AL ABFEA T kAT AF B R ] AT AR B2 R 2 11 A
1) HUAH .
2.2 HEWDSR

T Jmy S R RN Al B Y O N e 3T SRS Y P
Rk
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KY={Y,,Y,,Y;Y,}.
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AR LA OISR X 548 —
MNINGBEARY, B R distance;

B 2. X — DA HE A X, % BB dis-
tance K/NHEF SR 5 MR PR AFTE B julil I s

B3 A TAEEMIMEHEA X.G €[1,m])

//Bh BRI IE N —1

forj =1 .10

{if julifjl= = 0 && juli[j+1]= = 0
i+t

else if julij]= = 0 & & juli [j+1]!1 = 0
break

else //& max H F(HOBHAME, h & max
XA k {H
{ if max > F(})

{ max = F())
h=j}
else
i+ +)
}
ifth == —1 k[i] = j;

else k[i] = h;
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Table 1 Training set and testing samples
A€ 4 J@ t: Condition attribute
251 Class
Data A B C D E F G H 1
X1 1.52101 13. 64 4.49 1. 10 71.78 0. 06 8.75 0. 00 0. 00 1
X 1.51761 13.89 3. 60 1. 36 72.73 0.48 7.83 0. 00 0. 00 1
X3 1.51618 13.53 3.55 1. 54 72.99 0. 39 7.78 0. 00 0. 00 1
X 1.51766 13.21 3.69 1. 29 72.61 0.57 8.22 0. 00 0. 00 1
X5 1.51742 13.27 3.62 1.24 73.08 0.55 8.07 0. 00 0. 00 1
X 1.51574 14. 86 3.67 1.74 71.87 0.16 7.36 0. 00 0.12 2
X7 1.51848 13. 64 3.87 1.27 71.96 0. 54 8.32 0. 00 0.32 2
X3 1.51593 13.09 3.59 1.52 73.10 0.67 7.83 0. 00 0. 00 2
X 1.51631 13.54 3.57 1.57 72.87 0.61 7.89 0. 00 0. 00 2
X0 1.51596 13.02 3.56 1.54 73.11 0.72 7.90 0. 00 0. 00 2
X 1. 51665 13.14 3.45 1.76 72.48 0. 60 8.38 0. 00 0.17 3
X2 1.52127 14. 32 3.90 0.83 71.50 0. 00 9.49 0. 00 0. 00 3
X3 1.51779 13. 64 3.65 0. 65 73.00 0. 06 8.93 0. 00 0. 00 3
X 1.51610 13.42 3. 40 1.22 72.69 0.59 8.32 0. 00 0. 00 3
X5 1.51694 12. 86 3.58 1. 31 72.61 0.61 8.79 0. 00 0. 00 3
Xis 1.51832 13.33 3.34 1.5 72.14 0.56 8.99 0. 00 0. 00 3
X7 1.51743 13.30 3.60 1.14 73.09 0.58 8. 17 0. 00 0. 00 1

AT GFEMRAEAR X, SUIZRFEAS | B 1B
B AR B3 X SUIGHEAR X, — X, Bk
FHE B 9 oM (2. 049, 2. 114, 2. 3, 1. 013, 1. 902,
5.394,1.034,2.4,1.8,2.3,0.615,2. 771,1. 978,
0. 866,0.595} .

R 2. ¥ EE B K/ HEJF (0. 595, 0.
0.866,1. 013, 1. 034, 1. 8, 1. 902, 1. 978, 2.
2.114,2.3,2.3,2.4,2.771,5. 394}

HBE 3 AN 2O TN REA X XN &
FPT A B L R IR WA B e K1 ke R 32 HRUIE 4B K

615,
049,

A,
F(1)=1/0.5954+1/1=2.68,
F(2)=2/0.615+2/2=4.25,
F(3)=3/0.866 4 3/3=4.46,
F(4)=4/1.013+3/4=4.69,
F(5)=5/1.034+3/5=5. 44,
F(6)=6/1.84+3/6=3.83,
F(7)=7/1.902+3/7=4.109,
F(8)=8/1.978+4/8 =4.54,
F(9)=9/2.049+4/9=4.84,

F(10) =10/2. 114 +4/10 =5. 13,
PSR AR B 45 A R I AT A5 B, W AT 2 £ =5 B, 7]
fE R R . I LLINAAE A X5 XN Y & (EH 5,
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A X BIZERN R 3 A5 FI 1 6 A 28 50 0 W
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FEAS X0 285050 1,45 21 1 6 A 28 591 40 7

SFFIREEA X, f1 X, RIEE SR KNN &
s A M RE AR 1 3 AR AR — R L an 2R o 9 (B
#aE 5 AXF T X WAl 252, a] LA 3 0F 6 1Y
SREER . HEXT X, TR 5 LR X,
X X0 Xe o Xo o Hrr 2 0250 1,2 AR5 2,1
AR 2R 3, T RE S AT B R A A g R

L AR B A SR AT LLE L 6 TR T
) I R A o B B 1Y e {EL RE W8 B 4 3t ) R
WA 2 . il 255 25 B R A (14 Jay &8 %
DA R fe R o5 1 B o, T DRl I R AN 3 T (R
JE R R E L A R AR Y e (B A 2 2] FEAC
R FE DG AR 31 1Y T A S N R B 14 5 T [ g
AR ke (B AAS EE . DT 3 1 40 28 10 1
R

3 LHIIEIE

HHERIR

ARWFFERE Y 7 A EE R e ER ok B UCT Bl
JZ Chttp://archive. ics. uci. edu/ml/datasets. ht-
ml) 7% 3 e ORI B ) — e FRAT R T 2K
B Z R . J25 R eclipse B, 18
PCHL B AT S FE#RAE, BIR B ES It IR 2
Fi7s
3.2

3.1

PN i R IEHR
SE IR FH AL AT 38 L IE I (Cross validation) 3F
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Table 2 Data set information statistics

i FEARL J& AL FEL
D " Number of Number of Number of
ata set .
samples attributes classes
Zoo 101 17 7
Tonosphere 351 35 2
Iris 150 4 3
Letter 20 000 17 26
Soybean 307 36 19
Wine 178 13 3
Glass 214 10 7

ARSI SR I T f 8 A 2 43 25 09 1E B %L IE B
R R B . A JOERR R
KT raccuracy = neome/n s FeH 21 coree A MHRAEA
HIE 0 2 2 AR g R A Y

W B AL AR AR SCHR 1 SRR RAL B Y
KNN 5% . AdaNN B ik 17 b g ot A 4% 42
) KNN AR R H L 1,98 AdaNN 83k Fr b 8k
2, JUL3E T Jm 0 5 R Al B 1Y) B N kAR A FR N
Bk 3, EAMRA S E T HL A 3 Bk Y 2 S HE T
R Ry off I A5 285 SR N A L FRATT SR A A 2 AT S
. AEL IR E=5.MF L2 MEL3IMEHE
P 508 Ok 3h 77 AR L TR e B
3.3 £R545

W 3 Jrom . 22 R % B 326 R B — A 5o
AL IO 1 Joe B 1 o 2R MR I %6, X SR 3 AT AT, 1T
Dy.-&:\

DXFF# 3 il — 4 808, 5 3 15 21 4
HMER R L T3 1 B % 2 B, S A SC iR
W S N R Y R O VAR AT AT YL BB AS AT B A
o B 3 R %
£3 HEEBERLR

Table 3 Accuracy comparison

B Bkl Bk 2 %3
Data set Algorithm 1 Algorithm 2 Algorithm 3
Zoo 0.881 2 0.960 4 0.960 4

Tonosphere 0.837 6 0.854 7 0.8718

Iris 0.96 0.96 0.973 3
Letter 0.951 0.955 6 0. 957 65
Soybean 0.814 3 0.853 4 0.876 2
Wine 0.719 1 0.752 8 0.758 4
Glass 0.686 9 0.7150 0.719 6

T - 2 MR A B 3R 7 B — A B0 4 % 0 1 e 0 1 43 28 ME IR R
Note: The bold data in the table represents the best classification ac-

curacy for each data set
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