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(char13-char17) Ko36 7 vE A R, R F A B v (0 5% 20 77 3R B IR R I R
R HAr (charl8-char22).

432 FRBVENT

BT INGRAEA T A EEFEA N IREREA, KRR B 2 3] A 2l RN ZRbE A
AR DABUR LA 1 R, BRI o S M A 2B O R 8 AR AS . GAN (A% 0 B ABORIE T 1
FER A 21, EROE XT3 A a4 AR AR ) H R R A S HUSE R
oA, A & R AR R R A i A\ K 2 ok B SRR IS R K H AR A . GAN
AR 2B RS AR g 25 7 BRI ARAL 2% B IR AR JT AR RE Ay, AR ST R 2
TR A A A AT el

GAN B RGGM) TEAFE A AMA s B, B8 EERGRGHRITER T, itk
FIREED o KT Sigmoid B — 70 AR HGIIZRTT 30, FI5I 45 D I 2o e /MU A SR
AR, HARK R BRI

1 1
0P (05, 06) = = 5 Ex-pea!9P () = 5 Ezop,(2)lg (1~ D(9(2)))

K, REET HEBAR DA Pagre (%), 22RFE TR0 AP, (2), 180 1= Hr e 75 3 A

Y NG, f/ME B IR AR R AR AR 5 FAE R AR T e omAin, H ety € [0,1],
Fik AN
@ =—-mlgy —nlg(1—y)
Lﬁﬁﬁ&%ﬁﬁ%»@oﬁ%,%%$&%GWEﬁF,Lﬁﬁ%@ﬁ%¢ﬁﬁﬂ%
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Pdata (X)
Pyarq (x) + Pg(x)

D ()RR KR T ISl i AF A Bt AR . s A KA B FSe B, D
(¥ A AR RS 4 R D (ol T 1, M5 AR B A REEG (), DI H br 2 1IEm A

Wi B VR, 13D (G (2))IET 0, RN G EAFR AT 1. ARG R REAT
RN N

Dg(x) =

06(90) = _OD(QD'QG)
HARAL )@= —AMRAE R, GAN 1 B bRk 0T LREIR A -

min(G) maX(D) {f(D, G) = Ex—Pdata(x) lgD(x) + EZ—PZ(Z)lg (1 - D(g(Z)))}

GAN B 75 S ZAR Y D e KA 7 B804 SR U 3 S B30 s D i 20 A1 G (2) 1 T
Wi, N, FENSHAGE Mg (1 - D(g(2)).

GAN 2= IRAHITT R SelblE R ARG, AL RIRIERD, 345D 1)) ) HEfh 2 5K
W SRJEIE 2 FAED, RAAERERG, E1FDIAHER R 5/ ME. 2 HAN M Pygrq = Py
& B 4 JRy F A AR

PIREA ST, 8 AR 28 14T 50 K o S AL I 28 ) FH SCHE SRS R 2Rl it 55
R Ja) By, SR JE AR B S Ao 5 JE R ) B ) R B ORGSR AR AT 70 S8 o TR R IR 2% o - I8 FH

TR G, E/MEAREUE 2 AT SRS TR IR . R 28 i R BR a0 P 4-
13 s

4-13 [REM YRR
Ji 78 4 2% (Prototypical Networks) ) AR : R HR N 25 (0] A AN A EBAF L — NMRFIR I
M FRONZEIM RS o R FH A 28 I 28 1 4 11 B S o o N RS R B 1) e N 2 [R) i, S R N
[ Y ZREE R INBCEBME R E R R AL . 220 P B MR B IR 725 (A 3R R 2 [ 562
JRASHEAT SR . F00M 43 2R (R, I R R e B e N BTl THE S UITZRER 200 1Y)
S KIER R AR, BRI AT 028 R 2R X 20K B2 4 (1) 73 2 1l U AL R T AEARRAIE ) 1
() R P B AT AT e R, 56 T A R /A A EICHR AR T 1R 23 2 Il R DA B AR
BSFRA T VI 25k
D = {(x1,y1)) «r» (X, Y0 )}
R EAT =B KA, BABRNTRIDF AN T 55 BT, F—REAH
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i —ANT-EBEH LIRS 252 7 4E (Support Set) FIEHI4E (Query Set), FiEE SCIFEME
WEAREESE, FMHCFETH L.

1
Cp = =

k (x,Yi)ESK
BEGA KRR 5, PR T SRR A R M
Pty = k) = <ZP 4@, 00)
¢ Y exp (—d(fp(x), i)
BV REART R LS B ks 52 80 AT LA LI 2K B 8
J(@) = —log (Ps(y = k'|x))
P26 (11 25 AR 75 2R MU AR S, R B R A IE B 4 25 PR R o e e M AR 2%
B, ATIRAL BT Embedding M4, BLSEILZE IZR00 B . BRI LBk ol
05 3 I SR P2 e SR ) 4 S FE AR P i 4

433 {RESKERER SR

R 2% S5 R0 B R 0 20 2L, 58— BB e T AR O T R R IR B s s A e, 28 — 80 N
FET R WX (R /INFEAR 22 2] 50 2588 . IR REUN R : e GAN RFIG)IZRAEA, DL
FNNGR R FEARB AL, S8 5 18 FH TR 20 PO 8 W0 A5 AR AAE S 381 v 4 2 TR PN, 6F SIS 30 A [ 1)
FEAR s WS B AHARIT (X3, 28 =00, ZET I ZR WS o8 B0 DU B ARE AR 4T 50 E
FEREA TN B 2 Bl B R 2R ) = ) 28 0

K ) B AR — H A 44 - Fz. F3. C3. C4. CP4. Pz. P4. P7. Oz. 02,
B HAIEIE (S AR L6, RE TR BUEE A A R RS AR, B R R
MR %HE (char13—charl7) K656, 7T PABGIEIZ 5 iE R A R, AR - il R A5 R 5 B
bR, REIK 4-4, FTRHEARAEEN: T Ko Xo AL 0,

* 4-4 HEAZERIARIZER

Wik Yl

S1 TKFAO
S2 TQXS

S3 TEXA

S4 HK X A0
S5 TKVAO
LRE TKXAO

4.4 BJBOH DT SERE
4.4.1 [E)@RiEA S 9

I 25 Y ) R IR Ay R R R P 5 T4 HE IR IE R AR, v B HIR 433U Tl
FEARY, AE AT R8N ZREEA AL b, 75 2R 6358 i i TR T Rf 26, 4R HE I R 80 An
R BT A BCLL B, 1B BRI 2 R R, R 45 & 2 SR RE T beoxd TN 1)
RORBEAT 30T

7 HE ARG FEL s R AL T 3000 ANHEAR N FLARFIEAEAR R HARZE, 7 5 AN, BlE
FEH] (6). HRIEIRZNW (5). BEER 1] (4). BEAR I Y (3). REEIREA (2), RIEFSH
) 4 NEFIES B Oy RIS T i S S 7E<8-13Hz”, “14-25Hz”, “4-THz H1“0.5-4Hz" i %
JUHE AN RER S L), BI“Alpha”. “Beta”. “Theta”. “Delta”, H T A HN, L5
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BN, R A T S0 R 73 0 o
e (RS AFR PR AR 3 U 2R Al el iRy e BBy sUA - BE LE 8], A4S ke
A AT READ (KSR A5 B m A TR AE AR =%

442 tRBIENT

1) CHFIAI BN A

Y FrIEAHL (support vector machines, SVM) UL —Ff — 43R, & ) B AR 2 g
SCAEARFAIE 25 [8) b 1 1) B e R e 1k 73 R, 3K — R RS ) T I« J8 it 1 SVM |
R A, AT DAEAR & AR S b RS M 7 s AR 1Y) 2 ) SR el A 45 1] % B K AL
AT DUE A A — AN SR AR R B in) @, S5 T 1R A & U0 453 2 pR R ) B /N )

SCHE ) ML R AR AAE T B AR MEAR I 25 EREIE 1S 2 L KA BIEIF IR 2 1Y
iR, HZBA ARG AL B bR S ey, AN 2 & 50 KRS 5y, RIS
ARG HANTF AR ST RN @I B3R o A S i Al Ak 7 s 2 BN
B A K

SCFE R EAL A ) ISR A AR R SR A BE 8 1R B I 0 DI SR B AR O HL LR TR) B B K I —
Ny EH: wex +b =0, X T o dRER YL, XFENEFIAETLS 24, H
X SCRERI AR UL, TR 8] B% B R I 20 2P T A — A

e — AR 2 18] _E N B 4 N

T ={(x1,y1), (x2,¥2), e, (X5, YWD}

Hr, x;eR™, yie{+1,-1},i = 1,2,..,N, x ASINFERE, y hRRL, Hy, = +1

VIR, Hy, = 18501, BOE I ZREEE SR I 2 m 20 (1
Ha P TR S TAEAS 15 (g, ) B LART TRV RE 7€ L9 -

w b
i = Yi( "X+
| 1wl |

)

lwil
H T LAAS 17T~ T 5% T A AR A sl B LA ] 8 18 i /ML, BRI SERF ) 2 7 1 T )
B

= min ;
14 i=1,2,...,Ny‘

BRI AL B b2 BRI, 7T LU A BN A L FARRE AL
MY T A A

L L B
s.t. yi(——x+——) =
Siwlly T Hwlly

é\
w
w=—"—-
[lwl|y
,_ b
~wlly

% H bR iRy, i%i%ﬁ?%jﬁ%m, &?ﬁ%fﬁ?%d\%i”w”z, Kl SVM
AR (SR AEE H AR I -
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mipg P
s.t. yi(w-x;+b) =1
Kot A ASE AR ik B bR s 8O 09 TC L AR IR B H H A5 R 2L

N

1 2
L(W)b)a)zzllwll - ai()’i(W'xi+b)_1)

=1
H(W) = maxL(w b,a)

a;=0

FEhE 7 SNV EA R ZPSIE

<1, FEAS AT AR X 341

yilw-x; + b){ . -
> 1, B AT ALK I8
FHLIHE T LA 75 395 1 s 6 8
1 JUP
o) {EHWII | x AT ARIR AN

+oo, x {ERAJATRRX N
TR 4R n B AN -

max 6(w) =minmaxL(w, b, a)
w,b wb «a;=0

A FHHLA% B H eR B R 1, R MR R A7 B A He— T 1531

max minL(w, b, @)
a;=0 w,b

4/ min max L(w, b, @) = max minL(w, b, @), W75 B2 KKT %1, HIZRIHL:
wo az a;=0 w,

a; =0
yl(Wle+b)—120
a;(yiw;-x; +b)—1) =0

/\aL(w b,a) —0 dL(w,b,a)
ow ! dab

N N
1
rvré’iglL(w, b,a) = _Ez Z a;a;y;y; (x; - xj) + z a;
i=1]j
[F)FE,  ARAEFLA% B X 4 I‘tﬂ , REK A *&K%Tﬁ%ﬁ*ﬁﬂ&d\ CIPKEEE

mlnzzz a; ajyly](xl xj) a;

i=1j=1 i=1

N
s.t. Zaiyi =0

i=1
a;=0,i=12,..,N
MRYEATIRIE T, w] AR R 415 BT

= 0FJ 13
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N

w Z a;yiXi

i1
N
Z a;y; =0
i1

Hk, TRVEIEX TERINGFEAR (x, y), BB = 08 FHy,(w-x; +b) = 1. Fa; =
0, WZFEAA S e RGBS AP HEI; Fa; >0, WLEHy,(w-x; +b) =1,
Bt RLREAS s AL T B K IR 5 b, BISCREmM &

ST F a2 A AR ZR PR o 2 8, AT DLE I JE 2R AR ot e B o N G B RRRAE
A R R M 2> SR A, R A R B e R SR LR A, R BRI,
i — AR S5 IR LB I AR . Bk, K (x, z) 2 — RS, BEE, Bk
FATAE— D NEN 2 () R 2 A L (), SRR R X, z, A

K(x,z) = ¢(x) - ¢(2)

TELEPE SRR AL STHOHE A8, AR EUK (x, 2) SRR, SRARTS B mt 2 3E

B SRR R AL

£ = sign(y” aiyiK o) + b)

2) K i AR5 4y sy

K 148 5% (k-Nearest Neighbor, KNN)LO & —Fh St A 2K 505 777%, &M &4
Fk e SN BRI T A R R AR 0 S S AT S EE B, FR R PR B k)T
HEFP, ARG EEN S 200 S S B/ N K AN, B il K AN ST E 2R B, 3R Bl R
KA i H B0 5 v R R R 24 s P o0 2 BRI SR TR, X Rl
U, BHBEMASYE. BTHEESHFERZIIRIERE, FERE. OHE. PIHES%E
THES, RESHIFEE, Bt KIEAEES BB RRE S X INEAE 51 4 NMRFE
S N i P e e O e G

K ARS8 AT () A FEAR B KA = KA MRS BB 8. IS s .

(1) KAHRIERE

K {2 KIEATEEP I —ANESE, MG EREmERE M, R K EEE
ILLER AN, A8 443 BT TR N &2 2 S8 ks i, BRI S id 06 it K E R E 1ECR,
HE 245 2 IR T 187 B4k, R et I 2R 85 B 2 R B T E . 25 5 LR P& o

Q) HEEE

FEBS I E IR T MHRFEAR SN GFEAR AT FE R, XA FE 2 K MFEAIE R
PR, 75 K AR AES, WSR2 AL, A4 PR B iR — i 2 ra i B 2 sk =R
B9, U HRRRAEAE B AT, — I SRR B0 PR

SIGTE 2 AR TE KNN FRREARRIERE— AN E R 1 Z (.

Al 1) = ) |If = 15
P

R R B HOAS R AE KNN FPRE AR RS — R B ZE (B - 5 AT AR 5

A1) = jZU{’ SR

P
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POHBEE 7w
d(11;12) = Z |1y — I
P

{11 =0, |L-L|=0
L#l |L-L|=1

(3) IR UEF

T 2 R SRR K AN AR I 2R B0 200 H 3 B A 22 A o A\ 5
BRI, RIZEARIATT K A sUBTE SR I IR, SRS S s 28R [ H K AN s IR
= EAES IS IESTR

443 BESKERGER DT

1) SRR KR

SRR S LA — NS5 gamma, 4 BB HL SR 3 B RS A 4,
3 B S WSROI AL e 3 B R S50, D SR RIS RIIR L0 5 A 41
SIS, Ser TR A B ) 80% N AR BRI SRR % 5 gammatti 5
Ml TR, T 4-14.

& 4-14 RBNRERRZE-gamma 3k E

ME 2-1 HATLISH, MigammaZEiE Ny 0.03 B, #EFHZRATLLEE] 0.715. K,
A% H gammaZEh 0.03 1 SVM 23 2478 B -

RN TR RELE D BTN GRAE A B JE ik 45 2R GBI T A %, FRATT 75 EE R A =%
FEINZREEAS [ 5 EE AT HERR R, 45 € S8 gamma = 0.03[) 34l |, HELERE— Rl iR %
P b7 LA O B R R AE R R, 15 BT I e A 2 S AR B o5 L i — AN 2R 1,
LK 4-15,
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4-15 HERE R - i SR b 4 2k
B 4-15 AT AR 2], MIREE & LRI, IR HER R 218 N %, %8 2AAF
E—E MBI 2, B R AR v 58D BN SRR A ) et _E A3 208w I HER R, 1X
AMEFVLE NN ZRREAS (5 B 15.0% - IHEEAS (5 bl 85.0%0, #5784 iy i vE Afs Rk 31 71.50%
MNGFEAR B LN 15.0%, MAEEAR 5N 85.0%, #HZ%igamma = 0.03 #1432k
HERAZR 2] 71.50%, Z5 i) i H AR AIE 25 1] 1 — 48 0 B (OO B 4-16) A0 = 4E R B (LB 4-17)

4-16 SVM 1RE — 48 2K E
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& 4-17 SVM &8 = dE i3 43 2K [E]
HE 4-16 B 4EBUS 5 EATE 4-17 B =48805 0 5B 0T DUE H A 2RI R0R B —
SE MR, e rR RN R R 4 A 0 AR — 2 R R T
2) K I ARGy Y
K AT AR 5T o SRR ) OB S 7E T KAE WL, 5 SVM B85 N — 25, 4 R i FE 2k
P o BN ZR LA, FLrP 4R |5 A3 B 4R 1 80%, LLIN 73 B R I e Afy 2 5
KEP—NrZE, WL 4-18.

4-18 HREGIERRZER-K T (E
M 4-18 AT LIARH, 24 KAEH 11 BB, BAHERE R T DUIAR] 0.711. ik, FRATD
A KN 111 K IR0 E 0 A A T i
N TR AT BEAE R0 BTN SRAE A 1 S At A5 2 FE X 8 v ) TN AR A 2, RATT 75 2 [R] A =5
FEVNZRFEA ) 5 LTI HERA 2R, AEK = 11103 F, WE KNN B8, SHerER—Ff
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TR ECHE 5 PRI O T BRI A R, 15 200l & b S AR R e A R 1 — AT
Zeld, I 4-19.

4-19 HERYE R - i EE b 4 £k
M 4-19 HHaf RIS R, 404 |5 LR, RS VR R 208 N, 25 iR A AT
E— BRI R &, B R 7R R AT Re /D BN R REA [ 2 At A3 BB I HER R, X
AEFVLE NN ZRREAS (5 BN 19.9% IAEEAS (5 bR 80.1%0, #5784 iy vE Afs Rk 31 71.14%.
BYNGREAR 5 HER 19.9%, MRFEA 5 H N 80.1%, K = 11 AL 8 iR % 5] 71.14%,
30 1] REAE 2 ) ) A P (AL 4-20)F0 = 4E BT I (L] 4-21).

4-20 KNN #R& — 48 5 52K E

24



& 4-21 KNN 28 = 480 5 55 K[
FH ] 4-20 19 BRI R E AT 4-21 B9 = 4ER0S 0 R E AT DUVE KA RIRUR B —
TE PR, AR AR REE 4 B O 7 R — o R M S
3) AL N T
#* 4-5 HBRAINTLE

SVM F7RY KNN #5i 7
IMAEE LE A 85.0% 80.1%
LR A AE A 2R 71.50% 71.14%
RHER 4-5 ATLUEH, 7RI S HERBE LT, SVM B Il Af 2 L KINN A

R BN
MR AN LB 700 5 28 TEEERM . DUsHRBN]. BEHR X ). PEEHR X0 ATV RBEHRY,
AL A AN HEHR - S I AE A R O, BRATTARR RIS IR . DRI HR Bl S AR AR A
EAREF 73 IR, WK 4-6.
*® 4-6 MEER Y HDERRR

15 Y I HR 21 B TR MR
SVM #i 7! 90.36%(572/633) 87.81%(526/599)  87.54%(527/602)
KNN &7 88.63%(561/633) 82.30%(493/599)  88.87%(535/602)

W 4-6 T LU i, SVM A KNN BURLX i R, Dk BT p B R BT 26 T 4
SHMRE, FEH, EXRAEEIRS W KIR T, SVM BIEET T KNN B,
Lt DU VR, T AR, SVM R S A i L TR 7
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5. =B

5.1 BEPME

LIEIERRIR LSS b, ICA iR VA 2
2AERTDEFEAMINGE L, SVM R EIAb I ST L RE S5 BB R I HERG R

5.2 BT
FERTERR 73 ST 55, RS ZERIERR T 30 ) HE A 22— I e 2 1]
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B3R (K1)

ICA ZB% EOG (Python)

from scipy.io import loadmat

import mne

import os

import xlrd

import xlwt

import numpy as np

def

GetFileFromThisRootDir (dir, ext=None):
allfiles = []
needExtFilter = (ext != None)
for root, dirs, files in os.walk(dir):
for filespath in files:
filepath = os. path. join(root, filespath)
extension = os. path. splitext (filepath) [1][1:]
if needExtFilter and extension in ext:
allfiles. append (filepath)
elif not needExtFilter:
allfiles. append (filepath)

return allfiles

filename train = GetFileFromThisRootDir (" C:/Users/dell/Desktop/2020 4 H [E B 77 A K2 2R
ARG /2020 4E C fi/try/newdata/traindata’, . xlsx )

for

for

i in range(10):

filename train[i] = filename train[i].replace("\\”, ”/7)

i in range(0, 10, 2):

X1 = xlrd. open workbook (filename trainl[i])

sheet namel = XI. sheet names ()
workbookl = xlwt. Workbook (encoding = ’utf-8’)

length = 0
for j in range (len(sheet namel)):

length = length+X1. sheet by name (sheet namel[j]).nrows

train data = np. zeros((length, 20), dtype=np.float)
print (length)
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k=0
for j in range(len(sheet namel)):
for row in X1.sheet by name (sheet namel[j]).get rows():
for column in range (20) :
train datalk][column] = row[column]. value
k=k+1

eeg = train data * 10e—4

ch names = ["Fz”, "F3", "F4”, "Cz”, "C3", "C4”, "T7", "18", "CP3”". "CP4’,
"CP5”. "CP6”, “Py”. "P3’, "PA”. "PT. "P8”. "0s”. "01”, "02"]

info = mne. create info(ch names, 250, ch types=["eeg”] * 20)

raw = mne. io. RawArray (eeg. T, info)

raw. set montage (“standard 1020”)
raw tmp = raw. copy ()
raw tmp. filter (1, None)
ica = mne. preprocessing. ICA (method="infomax”,
fit params={"extended”: True},

random state=1)

ica. fit(raw tmp)
ica.plot components(inst=raw tmp, picks=range (20))

ica.plot sources(inst=raw tmp)

if i==0:

ica. exclude = [10]
elif i==2:

ica. exclude = [10]
elif i==4:

ica. exclude = [13]
elif i==6:

ica. exclude = [13]
elif i==8:

ica. exclude = [10]

raw corrected = raw. copy ()
ica. apply (raw corrected)
raw. plot (n _channels=20, start=0, duration=4, scalings=dict (eeg=500e-6))

raw corrected. plot (n channels=20, start=0, duration=4, scalings=dict (eeg=500e—6))

end index = 0

for j in range(len(sheet namel)):
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worksheet = workbookl.add sheet (sheet namell[j])
start index = end index
end index = end index + X1.sheet by name(sheet namell[j]). nrows
p=20
for k in range(start index, end index):

for g in range (20) :

worksheet. write (p, q, raw corrected[q] [0] [0] [k])

p = ptl

print (sheet namel[j])

workbook1. save (str(i)+ . x1s’)

EURFIR T i 4 (MATLAB)
datal = importdata( C:\Users\93690\Desktop\testdata eogprocess\8. x1sx ) ;
for 1 1:10

sheetnames nf=fieldnames (datal) ;

name=sheetnames nf{i};
A = getfield(datal, name);
[m,n] = size(A)

S = [l:m];

AC, ) = AG, ),

% Butterworth IIR Filter

srate=250; % sample rate

npts=m; %npts in signal
Nyquist=srate/2; %Nyquist frequency
1pf=8; %low—pass frequency

hpf=0. 3; %pass frequency

x=A;

order=5; %filter order
t=[0:npts—1]/srate; %time scale for plot
[b, al=butter (order, 1pf/Nyquist) ; %create filter coefficients

filtered data=filtfilt(b,a,x): % filter using 'b’ and 'a’ coefficients
xlswrite C C:\Users\93690\Desktop\testdata eogprocess filter\8.xlsx , filtered data,

name)

figure;

subplot (2,1, 1)

plot (t, A) ;

title(C Raw Time Series’);
subplot (2, 1, 2)

%filtered data = sum(filtered data, 2);
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plot (t, filtered data);
title(C Filtered Time Series’):
xlabel C Time (s)’);

end

SVM-RFE 3#3i# i%4% (Py thon)

import os

import xlrd

import numpy as np

from sklearn. feature selection import RFE
import torch.nn as nn

import torch

from sklearn. svm import SVR

# GetFileFromThisRootDir pR%(f5 3842 N G &I T 444

def GetFileFromThisRootDir(dir, ext=None) :
allfiles = []
needExtFilter = (ext != None)
for root, dirs, files in os.walk(dir):
for filespath in files:
filepath = os.path. join(root, filespath)
extension = os. path. splitext(filepath) [1][1:]
if needExtFilter and extension in ext:
allfiles. append (filepath)
elif not needExtFilter:
allfiles. append (filepath)
return allfiles

filename train = GetFileFromThisRootDir( C:/Users/15836/Desktop/2020 HF 7T A= % 2% & 1
/Code/Question 2/Data/filter eog 8hz’, '.xlsx’)

filename test = GetFileFromThisRootDir( C:/Users/15836/Desktop/2020 W 7T 4 % % & 1<
/Code/Question 2/Data/testdata’, *.xlsx )

print (filename train)

print ("—— loading data begin —-")

list = []

XX traindata = []

y label= []

total pos = 0

total t = 0

for i in range(0, 10, 2):
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# print (i)

X1 = xlrd. open workbook (filename train[i])
X2 = xlrd. open workbook (filename train[i+1])
sheet namel = X1. sheet names ()

X2. sheet names ()

# print (sheet name)

sheet name?2

for j in range(len(sheet namel)):
train data = np. zeros ((X1. sheet by name (sheet namel[j]).nrows,
dtype=np. float)
#  train datal =  np.zeros((Xl.sheet by name (sheet namel[j]).nrows,
dtype=np. float)
test data = np. zeros ((X2. sheet by name (sheet name2[j]). nrows,
dtype=np. float)
k=20
list node = []
list value = []
for row in X2. sheet by name (sheet name2[j]). get rows():
for column in range (2):
test datalk][column] = row[column]. value
k=k+1
# print (type (test datal[0][0]))
# print (test data)
list node. append (int ((int (test datal[0][0]) - 101) / int(6)) + 1)
list node. append (int ((int (test datal[0][0]) - 101) % int(6)) + 7)
print (1ist node)
for row in X2. sheet by name (sheet name2[j]). get rows():
if row[0].value == list node[0] or row[0].value == list node[l]:
list value. append (row[1]. value)
print (1ist value)
k=20
for row in X1.sheet by name (sheet namel[j]).get rows():
for column in range (20) :
train datalk][column] = row[column]. value
k=k+1

for t in range(0, 2881, 40):
data = train datalt:t+175, :]
flag = 0
for i in range(10):
if list valuel[i] >= t and list valuel[i] < (t + 50):
flag = 1
total pos = total pos + 1
total t = total t + 1

20),

D,

2),
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y label. append (flag)
XX = np. expand dims(data, axis=0)
XX traindata. append (XX)

tup = tuple (XX traindata)

X = np. vstack (tup)

print (y label)
print "AHE: 7, total t)
print ("IEFEA: 7, total pos)

”

print ("—— loading data succeeded -—-

# REEE
net = nn. Linear (175, 1)
net. weight. data. normal (0, 0.01)
net. bias. data. zero ()
XY_Linear = []
for i in range(total t):
X change = np. zeros (20)
for j in range(20):
data = X[i][:, j]
data = np. squeeze (data)
data = torch. tensor (data, dtype=torch. float32)
X change[j] = net(data)

XY changel = np. expand dims (X change, axis=0)
XY Linear. append (XY changel)

tup = tuple (XY Linear)

X = np. vstack (tup)

names = [“chal”, “cha2”, “cha3”, “cha4”, “chab”, “cha6”, “cha7”, “cha8”, ”“cha9”, “chal0”
“chall”, “chal2”, “chal3”, “chal4”, “chalb”, “chal6”, “chal?”, “chal8”,

”chal9”, ”“cha20”]

print (names)

print 3 )

1r = SVR(kernel = “linear”)
rfe = RFE(lr, n features to select=1)
rfe. fit (X, y label)

print ( “Features sorted by their rank:”)

print ( sorted(zip (map (lambda x: round(x, 4), rfe.ranking ), names)))
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SVM J% KNN 43 5035

from sklearn import svm

import os

import xlrd

from sklearn. model selection import train test split
import numpy as np

import torch.nn as nn

import matplotlib. pyplot as plt

import mpl toolkits.mplot3d as p3d

from sklearn. neighbors import KNeighborsClassifier as kNN

# GetFileFromThisRootDir pf%f3 BIHEHAR R ST E SR M A S 1F 4
def GetFileFromThisRootDir(dir, ext=None) :
allfiles = []
needExtFilter = (ext != None)
for root, dirs, files in os.walk(dir):
for filespath in files:
filepath = os.path. join(root, filespath)
extension = os. path. splitext(filepath) [1][1:]
if needExtFilter and extension in ext:
allfiles. append (filepath)
elif not needExtFilter:
allfiles. append (filepath)
return allfiles

# FALE
def loadData() :
trainData = []
filename train = []
filename train. append(’ C:/Users/93690/Desktop/2020 4 o7 [F B 77 45 1 5 & 455 3% 3% 5% il
/2020 4 C 78/ B 2~ AR N B BCHE . x1sx”)
print ("——— loading data begin —"
for i in range(0, 1):
X1 = xlrd. open workbook (filename trainl[i])
sheet namel = X1. sheet names ()
for j in range (len(sheet namel)):
train data = np. zeros ((X1l. sheet by name (sheet namellj]).nrows-1, 5),
dtype=np. float)
k=20

for row in X1. sheet by name (sheet namel[j]).get rows():
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if k == 0:
k=k+1
continue
for column in range(5) :
train datalk-1][column] = row[column]. value
k=k+1
trainData. append (train data)
tup = tuple(trainData)
allData = np. vstack (tup)

return allData

# RIS
def getdata(alpha):
allData = loadData ()
# test Xdata, test Ylabels NEEARSE—HARIEIE IR
# 0:633 AEEEN, 633:1232 MPUEIRSIM, 1232:1794 JyHEAR [ 1, 1794:2398 JyMEHR 11 41,
2398:3000 Jy iR REEAR
test datal = allData[2398:3000]
test Xdata = np. zeros((len(test datal), 4), dtype=np.float)
test Ylabels = np.zeros(len(test datal), dtype=np. float)
for i in range(len(test datal)):
for j in range(5):
if j ==
test Ylabels[i] = test datallil[j] - 2
else:
test Xdatal[il[j — 1] = test datalli][j]
# raw data ANIIZEIE
# labels JYUIZRECHENS I (1R 2
np. random. shuffle (allData)
raw data = np.zeros((len(allData), 4), dtype=np.float)
labels = np. zeros (len(allData), dtype=np.float)
for i in range(len(allData)):
for j in range(5):

if j =
labels[i] = allDatali][j] — 2
else:
raw datali][j-1] = allDatali][]j]
train, test, train label, test label = train test split(raw data, labels,

test size=alpha, random state=20)
print (raw data)
print (np. size (raw data, 0))
print (np. size (raw data, 1))
print 1 )
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print (train)
print 3 )
print (train label)

print (np. size (train label, 0))

print ( 4 )

return raw data, labels, train, ‘test, train label, test label, test Xdata,
test_Ylabels

class Svm(nn. Module) :
def init (self, in dim, hidden dim, n layer, n classes):
super (Svm, self). 1init ()
self.n_layer = n_layer
self.hidden dim = hidden dim
self. lstm = nn. LSTM(in dim, hidden dim, n layer, batch first=True)

self.classifier = nn.Linear(hidden dim, n classes)

def forward(self, x):
out, (h n, ¢ n) = self.lstm(x)
# SEES AT UM out HHIRTS S &k PR ES h
# x =outl:, -1, :]
x = hnl[-1, :, :]

X

self.classifier (x)

return x

# 2 BN R
def plot point(dataArr, labelArr, str, a, b, alpha):
for i in range (np. shape (dataArr) [0]) :
if labelArr[i] == 0:
plt. scatter(dataArr[il[al], dataArr[i][b], c= #0000FF , s=20, alpha=alpha)
elif labelArr[i] == 1:
plt. scatter(dataArr[il[al], dataArr[i][b], c= #008000’, s=20, alpha=alpha)
elif labelArr[i] == 2:
plt. scatter(dataArr[il[al], dataArr[i][b], c= #FFD700’, s=20, alpha=alpha)
elif labelArr[i] == 3:
plt. scatter(dataArr[il[al], dataArr[i][b], c= #ADDS8E6’ , s=20, alpha=alpha)
elif labelArr[i] == 4:
plt. scatter(dataArr[il[al], dataArr[i][b], c= #800080°, s=20, alpha=alpha)
strl =77
str2 =
if a == 0:
strl = “Alpha”
elif a == 1:

e
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strl = "Beta”

elif a == 2:

strl = “Theta”
elif a == 3:

strl = “Delta”
if b == 0:

str2 = “Alpha”
elif b == 1:

str2 = "Beta”
elif b == 2:

str2 = “Theta”
elif b == 3:

str2 = "Delta”
string = 7. /test/” + str + 77 + strl + "7 + str2 + 7. jpg”
plt. xlabel (strl)
plt. ylabel (str2)
plt. savefig(string)
plt. show()

# ot = UK

def plot point 3D(dataArr, labelArr, str, a, b, c, alpha):

# BN L R LR
fig = plt. figure()

ax = p3d. Axes3D(fig)

ax. set zlabel(CZ)

ax. set ylabel CY)

ax. set xlabel CX)

for i in range (np. shape (dataArr) [0]) :

if labelArr[i] == 0:
ax. scatter (dataArr[il[a],
alpha=alpha)
elif labelArr[i] == 1:
ax. scatter (dataArr[il[a],
alpha=alpha)
elif labelArr[i] == 2:
ax. scatter (dataArr[il[a],
alpha=alpha)
elif labelArr[i] == 3:
ax. scatter (dataArr[il[a],
alpha=alpha)
elif labelArr[i] == 4:
ax. scatter (dataArr[il[a],

alpha=alpha)

dataArr[i][b],

dataArr[i][b],

dataArr[i][b],

dataArr[i][b],

dataArr[i][b],

dataArr[i][c],

dataArr[i][c],

dataArr[i][c],

dataArr[i][c],

dataArr([i][c],

s=20,

s=20,

s=20,

s=20,

s=20,

c=" #0000FF’,

c=" #008000’,

c=" #FFD700’,

c=" #ADDSES6’ ,

c=" #800080’,
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e

strl =

e

str2 =
str3 =77
if a == 0:

strl = “Alpha”
elif a == 1:

strl = "Beta”
elif a == 2:

strl = “Theta”
elif a ==

strl = “Delta”
if b == 0:

str2 = “Alpha”
elif b == 1:

str2 = “Beta”
elif b == 2:

str2 = “Theta”
elif b == 3:

str2 = "Delta”
if ¢ ==

str3 = “Alpha”
elif ¢ == 1:

str3 = “Beta”
elif ¢ ==

str3 = “Theta”
elif ¢ == 3:

str3 = "Delta”
ax. set xlabel (strl)
ax. set ylabel (str2)
ax. set zlabel (str3)
string = 7. /test/” + str + 77 + strl + 77 + str2 +

” 7 ” . ”

+ str3 + 7. jpg
plt. savefig(string)
plt. show()

# testsetsRatio — testAcc

LIR I

# test Gk
x_list = []
4 AR5

acc list = []
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for k in range (1, 1000):
x = float (k) / 1000.0
data, labels, train, test, train label, test label = getdata(x)
x_list. append (x)

# % E SWMAZR  gamma=0. 03,

clf = svm. SVC(gamma=0. 03, decision function shape= ovo’)

# I
train_data = train

train _data label = train label

# I SRRy
clf. fit (train data, train data label)
# I AERR

print ( Train ACC: : ’, clf.score(train data, train data label))

# WA
test data = test
test _data label = test label

# Mk

dec = clf.decision function(test data)
# LI YERE N 5%4/2 = 10

# print (dec. shape[1])

clf.decision function shape = “ovr”

dec = clf.decision function(test)

# LI 4ERE R 5

#
predicted test = clf.predict(test data)

acc_ num = 0

for i in range(len(predicted test)):
if predicted test[i] == test data label[i]:
acc_num = acc_num + 1

print ("Test ACC: ”, clf.score(test, test label), ~ | ( ”
len(predicted test), 7 ) | ”

”

, acc_num,

/

”

bl

, “Predicted Labels: ”, predicted test, ” | True Labels: 7,
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test label)
acc list. append(clf. score(test, test label))

fig = plt. figure() # figsize=(10, 10)

ax = fig.add subplot(l, 1, 1)

ax.plot(x list, acc list)

plt. xlabel (u”testsetsRatio”)

plt. ylabel (u”Accuracy”)

plt. savefig(”. /picture/testsetRatio—testAcc. jpg”)
plt. show()

PIR I

PIR I

data, labels, train, test, train label, test label = getdata(0. 85)

# %E SWMAE  gamma=0. 1,
clf = svm. SVC(gamma=0. 03, decision function shape="ovo’)

# YIRS
train data = train

train data label = train label

# I ZRp Y
clf. fit (train data, train data label)
# IR

print C Train ACC: : ’, clf.score(train data, train data label))

# AR
test data = test
test data label = test label

# Mk

dec = clf.decision function(test data)
# BLIYERE N 5x4/2 = 10

# print (dec. shape[1])

clf. decision function shape = “ovr”

dec = clf.decision function(test)
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# ULET4ERE A 5

3
predicted test = clf.predict (test data)

acc_num = 0

for i in range(len(predicted test)):
if predicted test[i] == test data labell[i]:
acc_num = acc num + 1
print ("Test ACC: ”, clf.score(test, test label), ~ | ( 7, accnum, ~ / 7,
len(predicted test), ” ) | 7, “Predicted Labels: ”, predicted test, ” | True Labels: 7,
test label)

PIR I

# gamma — testAcc  gamma = 0. 03

data, labels, train, test, train label, test label = getdata(0.8)
acc list = []

x list = []

for i in range(l, 100):
alpha = float(i) / 100
# BE SMAR  gamma=0. 1,
clf = svm. SVC(gamma=alpha, decision function shape="ovo’)

x list. append(alpha)

# G E
train data = train

train data label = train label

Y[y i

clf. fit (train data, train data label)

# IR R

print ( Train ACC: : ’, clf.score(train data, train data label))

# AR
test data = test
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test_data label = test label

# Mk

dec = clf.decision function(test data)
# LI YERE Y 5%4/2 = 10

# print (dec. shape[1])

clf. decision function shape = “ovr”

dec = clf.decision function(test)

# ULHT4ERE N 5

# T
predicted test = clf.predict(test data)

acc_num = 0

for i in range(len(predicted test)):
if predicted test[i] == test data label[i]:
acc_num = acc_num + 1
print (“Test ACC: 7, clf.score(test, test label), ~ | ( 7, acc num, ~ / 7,
len(predicted test), ” ) | 7, “Predicted Labels: ”, predicted test, ” | True Labels: 7,
test label)

acc list. append(clf. score(test, test label))

fig = plt. figure() # figsize=(10, 10)

ax = fig.add subplot(l, 1, 1)

ax.plot(x list, acc list)

plt. xlabel (u”gamma”)

plt. ylabel (u”Accuracy”)

plt. savefig(”. /picture/gamma—testAcc. jpg”)
plt. show()

LIR I

# KNN

LIR I

data, labels, train, test, train label, test label = getdata(0.801)

# %E KN gamma=0. 1,
clf = kNN(n neighbors=11, algorithm="auto’, weights=" distance’, n jobs=1)
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# g
train _data = train

train _data label = train label

# U piA

clf. fit(train data, train data label)

# IR

print C Train ACC: : ’, clf.score(train data, train data label))

# AR
test_data = test
test_data label = test label

#
predicted test = clf.predict (test data)

acc_num = 0

for i in range(len(predicted test)):
if predicted test[i] == test data labell[i]:
acc_num = acc_num + 1
print ("Test ACC: ”, clf.score(test, test label), ~ | ( 7, accnum, ~ / 7,
len(predicted test), ” ) | 7, “Predicted Labels: ”, predicted test, ” | True Labels: 7,
test label)

LIR I

# KNN-n_neighbors—testAcc n_neighbors = 11
# n_neighbors
x list = []
# ORH BT
acc list = []
for i in range(l, 50):
data, labels, train, test, train label, test label = getdata(0.825)
x_list. append (i)
# BLE KNN B
clf = kNN(n neighbors=i, algorithm="auto’, weights="distance’, n jobs=1)

# A
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train_data = train

train_data label = train label

# Ui

clf. fit (train data, train data label)

# WIZRiE%

print ( Train ACC: : ’, clf.score(train data, train data label))

# WA
test _data = test
test_data label = test label

# T
predicted test = clf.predict(test data)

acc_num = 0

for i in range(len(predicted test)):
if predicted test[i] == test data label[i]:
acc_num = acc_num + 1
print (“Test ACC: 7, clf.score(test, test label), ~ | ( 7, acc num,
len(predicted test), 7 ) | 7,

“Predicted Labels: ”, predicted test, ” | True Labels: ”, test label)

acc list. append(clf. score(test, test label))
fig = plt. figure() # figsize=(10, 10)
ax = fig.add subplot(l, 1, 1)
ax.plot(x list, acc list)
plt. xlabel (WK )
plt. ylabel (U’ Accuracy’)
plt. savefig(”. /picture/KNN-n_neighbors—testAcc. jpg”)
plt. show()

LIR I

# KNN-testsetRatio—testAcc testsetRadio = 0. 849

LIR I

# test Gk
x list = []
# ORH IR
acc list = []
for i in range(l, 997):
x = float (i) / 1000.0
data, labels, train, test, train label, test label = getdata(x)
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x_list. append (x)
# % E KN A gamma=0. 1,
clf = kNN(n neighbors=11, algorithm="auto’, weights= distance’, n jobs=1)

# I
train_data = train

train_data label = train label

# IR
clf. fit (train data, train data label)
# IZAERR

print ( Train ACC: : >, clf.score(train data, train data label))

# AR
test _data = test
test_data label = test label

# T
predicted test = clf.predict(test data)

acc_num = 0

for i in range(len(predicted test)):
if predicted test[i] == test data label[i]:
acc_num = acc_num + 1

print (“Test ACC: ”, clf.score(test, test label), ” | ( 7, acc num,

len(predicted test), ” ) | ”
“Predicted Labels: ”, predicted test, ” | True Labels: ”, test label)

acc list. append(clf. score(test, test label))
fig = plt. figure() # figsize=(10, 10)
ax = fig.add subplot(l, 1, 1)
ax.plot(x list, acc list)
plt. xlabel (U’ testsetsRatio’)

bl

plt. ylabel (U’ Accuracy’)
plt. savefig(”. /picture/KNN-testsetRatio—testAcc. jpg”)

plt. show()

y =[]

# max = 0

# max k =0

# for j in range(len(x list)):

# y.append (0. 77 * acc list[j] + 0.23 * x list[j])
# for k in range(len(y)):

# if max < y[k]:

# max = ylk]

# max k = k
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#
#

# print ("HALHFRXTN testsetsRadio: 7, x list[max k], ” | testAcc:

print (y)
print (max)

LIRS

H O H = O H O H O H O H H H H H O H = H O H OH O H O H H H

H OH O H H H O H O H O H H H

plot point(data,
plot point (data,
plot point(data,
plot point(data,
plot point (data,
plot point (data,

plot point 3D(data,
plot point 3D(data,
plot point 3D(data,
plot point 3D(data,

plot point (data,
plot point (data,
plot point (data,
plot point (data,
plot point (data,
plot point (data,

plot point 3D(data,
plot point 3D(data,
plot point 3D(data,
plot point 3D(data,

plot point (test data,
plot point (test data,
plot point (test data,
plot point (test data,
plot point (test data,
plot point (test data,

plot point 3D(test data,
plot point 3D(test data,
plot point 3D(test data,
plot point 3D(test data,

labels, “KNN”, 0, 1, 0.8)
labels, “KNN”, 0, 2, 0.8)
labels, “KNN”, 0, 3, 0.8)
labels, "KNN”, 1, 2, 0.8)
labels, "KNN”, 1, 3, 0.8)
labels, “KNN”, 2, 3, 0.8)
labels, "KNN”, 0, 1, 2, 0.8)
labels, “"KNN”, 0, 1, 3, 0.8)
labels, “KNN”, 0, 2, 3, 0.8)
labels, "KNN”, 1, 2, 3, 0.8)
labels, ”“SVWM”, 0, 1, 0.8)
labels, ”“SVM”, 0, 2, 0.8)
labels, ”“SVM”, 0, 3, 0.8)
labels, ”“SWM”, 1, 2, 0.8)
labels, ”“SVWM”, 1, 3, 0.8)
labels, ”“SVM”, 2, 3, 0.8)
labels, ”“SVM”, 0, 1, 2, 0.8)
labels, ”“SVM”, 0, 1, 3, 0.8)
labels, ”“SVM”, 0, 2, 3, 0.8)
labels, ”“SVM”, 1, 2, 3, 0.8)
predicted test, “SVM”, 0,
predicted test, “SVM”, 0,
predicted test, “SVM”, 0,
predicted test, “SVM”, 1,
predicted test, “SVM”, 1,
predicted test, “SVM”, 2,
predicted test, “SVM”,
predicted test, “SVM”,
predicted test, “SVM”,
predicted test, “SVM”,

plot point (test data, predicted test, “KNN”, 0,
plot point (test data, predicted test, “KNN”, 0,

= O OO0 W w N w

0.8)
0.8)
0.8)
0.8)

”, acc_list[max kJ])

46




# plot point(test data, predicted test, "KNN”, 0, 3, 0.8)
# plot point(test data, predicted test, "KNN”, 1, 2, 0.8)
# plot point(test data, predicted test, "KNN”, 1, 3, 0.8)
# plot point(test data, predicted test, “"KNN”, 2, 3, 0.8)
# plot point 3D(test data, predicted test, "KNN”, 0, 1, 2, 0.8)
# plot point 3D(test data, predicted test, "KNN”, 0, 1, 3, 0.8)
# plot point 3D(test data, predicted test, "KNN”, 0, 2, 3, 0.8)
# plot point 3D(test data, predicted test, "KNN”, 1, 2, 3, 0.8)

LIRS

data, labels, train, test, train label, test label, test Xdata, test Ylabels =
getdata (0. 801)

# %E KN A gamma=0. 1,
clf = kNN(n neighbors=11, algorithm="auto’, weights= distance’, n jobs=1)

# IR
train _data = train

train _data label = train label

# I ZRpE

clf. fit (train data, train data label)

# IR R

print C Train ACC: : ’, clf.score(train data, train data label))

# AR
test data = test Xdata
test data label = test Ylabels

# FH
predicted test = clf.predict (test data)

acc num = 0

for i in range(len(predicted test)):
if predicted test[i] == test data labell[i]:
acc_num = acc_num + 1

”

print ("Test ACC: ”, clf.score(test data, test data label), ” | ( 7, acc num, ” / 7,

47




”

7 ”Predicted Labels: ”, predicted test, ” | True Labels: 7,

len(predicted test), ” )
test data label)

LIRS

data, labels, train, test, train label, test label, test Xdata, test Ylabels =
getdata (0. 85)

# %E SWMAE  gamma=0. 03

clf = svm. SVC(gamma=0. 03, decision function shape="ovo’)

# IR
train _data = train

train _data label = train label

# IR
clf. fit(train data, train data label)
# IR

print C Train ACC: : ’, clf.score(train data, train data label))

# AR
test data = test Xdata
test data label = test Ylabels

# Mk

dec = clf.decision function(test data)
# BLIYERT N 5%4/2 = 10

# print (dec. shape[1])

clf.decision function shape = “ovr”

dec = clf.decision function(test)

# LR R 5

H O OH OH O H O H O H H

#
predicted test = clf.predict (test data)

acc num = 0

for i in range(len(predicted test)):
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if predicted test[i] == test data labell[i]:
acc_num = acc num + 1

print ("Test ACC: ”, clf.score(test data, test data label), ” | ( 7, acc num, ” / 7,

len(predicted test), ” ) | 7, “Predicted Labels: ”, predicted test, ” | True Labels: 7,

test data label)
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