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Abstract

With the continuous progress of the society, the demand for data processing is getting higher and
higher, the amount of data that people have to deal with, such as industrial information, environ-
mental information, some data don't have clear labels for people to process, when there are massive
unlabeled data, how to get useful data from the massive unlabeled data is a key problem to be stu-
died. Semi-supervised learning can not only make better use of tags for data processing, but also
improve the accuracy of classification through the guidance of unlabeled data. Therefore, this paper
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will focus on the semi-supervised learning classification method based on support vector machine.
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Figure 1. Linear Separable Support Vector Machine
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Figure 2. Semi-supervised support vector machines
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Figure 3. Artificial Data Set Sample Point Distribution and Classification Hyperplane
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Table 2. Comparison results of positive semi-definite relaxation method and twin non-negative relaxation method
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Figure 4. The influence of the number of labeled sample points on the error rate
Bl 4. BIREERSNEXE S ERIF0
AR H 0 2 B SCHRR ) AL IS AR R e A, e 2 R R AR R St T VA AR e A B TR A IE
HO e, Sl BE— 2D R W RE A3 BUSEAF I N i, i B SR B A R RO, IR PR AL 5t 75
HRRE UG 1T RV B 70 RRCR, HUER Gk b L~ 15 72 FA S A 70 FERG F3E B vy B HE A
4. ZRANFEIZFHFREHN
B OISR R BT e, THEON 2 A XCE T SCR AL, ER— LA, IEREA S fEA

HIZERE A, B o, R 7 — LA, E#i%ﬁﬁiA@%%%,%Tﬁﬁﬁ%%ﬁﬁﬁﬁ,ﬁﬁﬁ%
e Ron N LA E, A G agER ) BE(6].

A =(Ae).B =(B] )Az(Aze 208

k)

ARG (w,b), (Wb, ) T+ B (wq,by ), (W, 5
A8 AT S 5 P LU BT A0

&1 Z

W

DOI: 10.12677/csa.2020.1011221 2100 TR 5 R H


https://doi.org/10.12677/csa.2020.1011221

Pt

. 1 1
Min, .0 S IAI+5 1AV +cela +ciea, + Del

st |Av, — AV, <7
-Bv,+q =8, (3.2)
-Bv,+0, =&,
¢ = 0,0, =0,
n=0

&0, Ay L IR, KPR B A B A B, vy v, U, U, R KB, o, dy,d, D%
RS E. SFARG2)HFEHARERN:
1 1 T T T T
L= E"AiVl"Z +E"A2Vz"2 +Ce,0, +C,e,0, +De -5 (’7_ Av, + A2V2)

_IBZT(Aivl_AzVZ +77)_“1T (_Blvl+q1_ez) (3.3)

_azT (_Bzvz +0, _ez)_ﬂ'lT(h _lquZ _UTU
a, &y, By P Ay Ay, o BonPikg B H & . ST AR(3.3) KM T, MAXRERET 0, nTLIER:

1
v, = ’ g — A _BlT 1 |

(A Ai)l[Al (B-B)-Bla, | 016)

vy :(AzTAz) [A;(ﬂl_ﬂz)_BzTaz]

530 i) 7L

i Loripta? 1or/ama \t T
MmN, :, & 2 551 (A1 Ai) 51"‘552 (Az Az) &-(an+a,) &,
s.t. §1:A1T(:Bz_ﬂ1)_BlTalv
S :AzT(ﬂl_ﬁz)_BzTaz! (3.4)

0=p,.5,. b+ B, = De
0= &y, < Cy2€,

FEHEAT VF L (00 R o B 3 — AN o JSUE I [7], 36 F I —ANREA x, EFAAFERA, R x = (x,1) ,
X, = (%5,1) , WZARE T+1 2K, BIA-1 2K, SR 4 W B0 S RF 1) B HLAE DS fif vk — RO 1) L,
EREMERERE, AW REMA 5.
5. ¥ EBYRFEEINEIASE
5.1. kAo
511 HEfiksER

AL REE R L =A%, B w,b, ), Hd y BRI R A )y T E - Bl

‘P(y:) =min| (w,b, y:) (4.1)

KR 005 o o] UG bR UE IO SR L — B, XA TR AA . IXFh LA A 20A] BA
BAR Z AL L AT T, A AT N A SCAR 25, (ERA IR EER 2 R, ToiExt 4 s
B E]— 2 FI7E .
5.1.2. EEMHHEFR

B 7 i e TR I e 2 (w, b)), FHREIRA R His N O : arg min .V (y:,o) =sign (o),
R ERBEATS 0, = wTx, +b FHATFIR, AR5 EE B EhREHARR S . B

DOI: 10.12677/csa.2020.1011221 2101 MR 5 R


https://doi.org/10.12677/csa.2020.1011221

P

2wl + €3 max(0.1- 0+ €3 max(0.1-[0 ) 2
1=1 u=1

WIS A RS2 E N, AP ARE R SCR Rl SR TR A R TR B, R
A, 5 iR

1 T T T T

0.8[

i

AN

0.6

0.41

0.2+ -

O 1 1 1
-1 -0.5 0 0.5 1 15

Figure 5. Symbolic output of decision function

5 REREHHFF S

5.2. Mfittidiz
T B R R PR K M B SR AL i T R B 7 R R K T R
(ﬁ%wwuﬁkgwﬁcgwm@ﬁvngmﬁ*%%E—mﬁﬁ%%,%ﬁ%%&&@ﬁ%m
B, LRI, HEA MR OR8], SR B AR B VAR,
IS PRI AR A P B ORI P B ST B, AES AT SRR I R . 0D
max(0,1—|t|)2 = max(0,1—|t|)2 +2[t)-2[t] (4.3)

N TR LGE RO e & HIK, R LLREAA s B BN T AE B AR5 R, IRt mT LAE S 3 AR ) 5
HEAT SRR, TS 2 e U x5 RE ARt — P iy R e, W] AR E Horb — AN EAR SR (BN IE 4L
IR FERN I BIIZRA TR —JasAtrb, X458 H AR5 R P BRI R0 A «

0, if t>1
L(t)=1(1-t)", if || <1 (4.4)
—4t,  ift<-1

A3 R T A0 A 7 Y L PR E 2 M B SRR b, T DA B DL SRR AT 5
A H B SR I B AR 2 S HUE (W, b)
repeat
y; «<sign(w-x +b),n+1<i<n+m
n mo 4.
(w,b)=are min%"w"2 +CY max(0,1-yl (w-x + b))2 +C™ Y L(y, (w-x, +b)) (*3)
1=1 u=1

until convergence of y,,n+1<i<n+m

A P DAL T3 VR IR 3 A RE NS X SR (K1 4R o R BB EAT i, g LB M T R B A, RO T
T SRIBIEZFEL s (ERAFAE AR IE B OV T (A R A AR (5

DOI: 10.12677/csa.2020.1011221 2102 TR 5 R H


https://doi.org/10.12677/csa.2020.1011221

Pt

53 ETHRELBIIASZE

RAIRBEALE I T AT 2, WA M RTEM B T RIS NE R AT BRI R, JF
5 REHERAT ISR, IS SRR 28 K ek 8, H R B0 AR T AR 8 [9]:

XA A R ZE AR A RTCAR S R A BEAT R 1T, n AR S 1) P e 0 JOR RO B B A AN R, D5
W SARZEREA I RAIAL, 7T AR

T =P(j>i)= (46)

ij I+u
k=1""kKi

w, FR R S
repeatY <« TY

Yy RARTAREREAR, M EACR MR T A S, SRR Y, ik R AR AR e A, JHfaE

NZF . BT &R GFEA TR RIE, KAMERK TR RE, ARG R HAT

Bkor K HRBRIAHUEM BTG, XK EIMRBOR R EAME MmO, R aeisilis FHRXMRE

77 AT IR, FEM IR AR e FRAH AT fU 2 IR OB 0, X6 23 RS FE IR AR AR AR S A IR

ETHMERZEENFEE T REEN

B R A RN S A 7 3, A AR AN ZRE A TE i S 4 (1 R A R A 2 [
HISePrfE oL, Wi A AR B A AT IIZRIN 73 R IRS BE UG, ASBESE L 10 S8 38 2 (K 5t . 1K)
TERREZEREANIAT 7T RE SE4F (1 S ity BE A FEAC S (8] (SR DL o BRILE,  SINTCARSEREAS RS SE 4T 103 T 73
KAWL R, MR = 7 RS o AEHATARERERE T, QTR F AR AR A I R 7 2
R FEI R AR . W] LA IS A 75 ARHEATARE 8 H AR RE 1 X A 17 L

FINGREEA R 2 — A EZ I, B o1 i, XA OB AT e, o SR R TRV AR B
Ko AN FIBUE R0, TR 208[10]:

2
s

d, =e ° 4.7)

Figure 6. Approximately filter points with the same label
according to similarity

6. FRBRARIL BTGk AT REABRIAR A =

DOI: 10.12677/csa.2020.1011221 2103 TR 5 R H


https://doi.org/10.12677/csa.2020.1011221

P

M Z AR T — N EA ARG, ZHERE SRR t R, FERUE AR R RS
(75 F& [ AL A2 A B R U 24

FEAT AR AL IO R, AT D AR U )07 QAT Bt i ae , SR RSB AR AP K AR S,
{E 5 RSB A R AE TR I S 3 Y SRS AR BEAT SR A0 R 23, i A2 3 VA A0 ) S RF 1R LI
T RBATE RN, R AR IRBEALIEITT 17, IR B P 5 H B R e v, AR Rt
FE T 2R AE 1 A7 SR ELAG ) 17 L, 4 B B4 FR) 5 BSOS (10 5 288 o 383 T (bR R4 AR FEWT 58 SRR pR KL
ZAIZH ARG, B L ISR BB N 5E 3 . Wls 6 fos.

6. FRIE

X R~ M SR R AL i) R R IR R L HERA St TV, B S B L A B R TR S IR O
RIS 7 A 2O HERG AR e XM B SCRp I BALI 0 2R05 08T 7T ST IT,  fERRSE
FEABODIRE DL, AT UE I EARZEREA I 7 SR i SR IHERA B, JFAE SR LI SR AL L — 2D 2
SNBSS U5 . ok A B 2 5 A AR R KT R DU TR A RE S A% AR R, AR 2R A%
3 1077 S TEARZEREASEATARC,  IFE AT AE L DU R (30 7 BEAT BRI AT &, AT -3k B B AR ZEFE A
EEERIES.

E&mHE
HTRR TG A A0 75 4F HUM RIS 32 6 BB I H (XINU202012).

BE K

[1] Z=ME, Ra¥. ETPREEEINEZRFEZHRE E-MIMLSVM+EED]. HEN TR ERH, 2018, 54(2):
149-154.

[21 JoRE. FT 2R 2RI SR A AL I D4 SR E ORI FE[D]: (A2 Arie 3], B WL B TR %, 2018.

[8] FALEN. TR MBS ST BIARMARAE U [D]: [t 2= hnie 5] BFrd: IR K, 2015,

[4] ZUg, PR SCRe L S NERBEFED]: [ L2085, et et K%, 2013,

[6] Fh=®, JifE, S/hP. BT R A S R SRR AL S PO R B R [0]. LA E 34k, 2012, 38(11):
40-42.

[6] ARPAL, VEPEH]. —FhET TR ENI B 207 EN]. HENEAR S K R, 2010, 20(10): 115-117.

(71 PRER. JETJm) 6 U e 5 0 SRR ) SL A 2 MBI B2 S W ST (D] [ 24018 3C]. oM wnis Tl K2,
2017.

[8] REH, ik, BEAM, % ETWHENGESEREINRN SAR EIUGEEE»HKD]. BREEARERA, 2017,
32(2): 380-385.

[9] TKHEEE. T 2Rl 2 HR% SRR BN M G5 2K 7775 [D]: [ 2200 0], & T EA R (4R %), 2014.

[10] @i, £/, Aegeide. T 1) S50 Lo i i B2 1R 2 M B SRRl s L7 VR3], QRN 5 N T R, 2016, 29(7):
625-632.

DOI: 10.12677/csa.2020.1011221 2104 MR 5 R


https://doi.org/10.12677/csa.2020.1011221

	半监督支持向量机学习分类方法
	摘  要
	关键词
	Semi-Supervised Support Vector Machine Learn Classification Methods
	Abstract
	Keywords
	1. 引言
	2. 半监督支持向量机
	2.1. 支持向量机
	2.2. 半监督支持向量机方法

	3. 半监督支持向量机的锥松弛方法
	3.1. 半正定松弛
	3.2. 双非负松弛
	3.3. 数值实验

	4. 多视角双平面支持向量机
	5. 半监督支持向量机学习分类方法
	5.1. 优化方式分类
	5.1.1. 组合优化方式
	5.1.2. 连续优化方式

	5.2. 凹凸优化过程
	5.3. 基于标签传递的分类方法
	基于相似度标签传递的半监督支持向量机


	6. 结束语
	基金项目
	参考文献

