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i K-means++H1aHM KO C), WEERIREA=0
for x, €D do
P BN L ¢, RS
M, H X B,
WRIELIA N, FERAE S BTS00, 0 DR 2 2R 21
SRR IR L N EL A S T M
ISR A=2+1
if 1>, or HEFLIEMHC -C,, <BIE
sk
end if

end for

4.2.2 K-means++ 753k

ALK O IHIEE, AL R K-means fAI N T K-means++ /7752,
DLk BB BARRME R AIaG R R0y, R AFIE ISR FE MR . K-means++& X K-
means FVERISGH, B 1T RIE S K-means S0V FEHIAI 4G40 T 58-S 800 JR 5B B A 1] /8
K-means++ UG SR BE ANV 2 Fas,  H e B S BENLE I — A SAE NS — A 5K
e, RIGTHEFAMERBIIA RRP O REE R . RIS, MR g
BEWE B T — N REL, Dk S it sitk. ERPE, HRiEtHK
MNREH

H ik 2 K-means++5 & th K45
B 1: K-means++8k

BIN: BHEREED = (%, %, .. Xy | » HRHK
Ll %%EF"B‘C():{CPCZ ..... CK}
Izjﬁ*ﬂjij:% Xi (Xi € D) /f/lzy‘j;ﬁ;_‘/l\gé;léq]‘b Cl
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B 1: K-means++E %
for 1=2,....K do

WIIa B Q , BT AN 0

for x, €D do
THE X, B CL I R Bl SR8 O R RS
BB Q(x) =0
THE Q T A IR LR G Qun
THE X B N T — M EREP LR P(X) » P(X)=Q(X)/Qqn
fd IR P(x) S SR A T B~ — MR Kb,

end for
end for
4.2.3 BRYRITMHIEHR

N AP REMR, AR RE S =R SR VP bR : DB
(Davies-Bouldin) f6%¢, JH—4tH{ZE (Normalized Mutual Information, NMI), LLK#
J2f 2% (Silhouette Coefficient) KHEATIEMY, X =MFEFRIIMESIIT:
1) DB #8%: DB 402 —FH TP R8s R E R Fabr . &l v 5% N 1)
B RN AR ] 1R 7 B B R T R R A i . B DB 8 8RR N R B e SR 4y
BEL, RIRBRRREL . HirE AT

_Ek 0, +0;
DBI = > ;maxjjﬁi (—d(ci’cj)] )

*

K AR B

C AL I AMFRA PR A

oy S MR BTA R AR S L T ¢ T SR RS s

d(c;, ;) AL ¢ Mc, Z I HIREES.

2) H— W EAE B (LA A — TP A SRS 45 L5 LS b 2 1) 4 foh
bR o B R T IR SN 2L 2 1) 9 — B M A 52 ek, MM S FBIE 0 1 1 22 04,
AR | FORRALE RS IR — B . HH AR F

1(C,K)

NMI = TSR] (3)

>N EI:' :
|(C.K) A5 5 K AT C 2 1 T 45 .
H (C) il H (K) 43 il & B S8 hR A BRI 45 SR 4

3) MR ARH: HREALCE M T IR REH LN BE R, E46
75 AL PR B R A 8] BRSBTS AR A I RS B AR AR BT B SRR R = M B .
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F A BUE S A1 B0 1 2 17, B 50 R Mo ksl T, e M
AR Bk, Bl AR T
. b(i)—a(i
Sm:mgémé%) @
$ok,
a (i) S e | B FIRL AR A OB R TR,
o (i) JRE A | SRS ABRE AT R F B8 RIS ).

4.3 {RBK R

MRS A A 2K, T5 2R 12 MR, AMRAGER — P NMRIESIRE, 0 K =12
TGRS N 5 HEHE, 297K K-means 7Y 1 20 0 2644 W OB 5 N B A 4L
INTFEET 5. KD IRALHE : BHE TIAL BE . K-means++ 7 1201 4R A0 B2 pt L £ K-means
BRI . HFH TR T BOGE S 2R 45 SRtk AT 43 it o

4.3.1 BEFLAIRML
T4 K-means++ 7 A5 SOl atk, S5 5R K 8 Frs.

Centroids Person-2 Centroids Person-3
s

@ o o e
X Contres N X x
. ot &>
g .
s & e,
s L -
o o
@rgg %N ﬁ}éﬁnﬁ”" & m
. & gn I 1 R— . e o - m

< P — . L e ED 0
5 M @ o i @i g &

o oy ¢ g e p

EY Eg 4 ¥
s e “ s
P s d
SR ’
“ F15 griiggrg” L
$20
Ll ; L - [ —
:

B 8 BEPOMIBILYLERER

EE 8 H, At fRERMEH K-means++ A 1EWIGALI 12 MR G R 6 R
RRFRRPEIRE, BNES 60 NHE S . RRIREY, BRI EdE S 3X 12 MgEd
O B e R R B AT 028, FF A R 38 7 [l — 20 R 250 0, AN B 2R Xl 0 12
Al

Rt — P IIE K-means++H&- WA UG 7 VLA R, ARF5XTEE T K-means+—+41 464t
TR GG 7 150 B 2 A 10 44 N 3 B0 B SR SRR I 2, &5 Rl 9 B
MR ELE H, A8 K-means++HEAT W46 40 JLT-7E BT A 200 A H 15 21 10 7 R ERf 2%
R

12




B K-Means++#Ji51L

oo TR BEHLENGEL

0. 61

0.5+

PA P5 P6  P7

P8 P9 P10 P11 P12 P13
BAMEAR
B 9 R #4s 7 kst B
432 BXE9r

BETRRHIEE RO, ASCEEERHALNR K-means B £ HE 47 R K0
M1, #2535 43N Personl . Person2 F1 Person3 =47, 5430 43 B B [F] — R 7

AT IR AR, ARSCRH 248 RE 0t (MDS) HAR X B 47 B 48], DA
fErI A4 . MDS H A IS AR B s S M EE X R, W s 4EE i N\ B 4E 2 (0] (o —
el = 4B, (FTH s T AR R 3 35 B R I8 B MbE B bR 2, R SRLE
AN TR R SR AR AR AR 23 8] T (R ARARAE R, B AT B 2 423 ) R R ARARRE R, FH T
WAL A BT SRR

K 10 223 T Personl. Person2 Fll Person3 B NEVESPIRERRE R . BT EHF
5 60 MR f, B B ARE —RIE RS I L NARIE B B 4% 12 PR X 4y,
BFMEEARR —MIESPRE, MRS 5 MNEEE S ZEEW L ER 7 AR SLE &
FhE SRS B — B AR E 1, UER 7 SESRENEMAA . i A BB RERER T
EANIFERFAE 23 (8] P9 B e AR o 9 HLFRATTH 2 37 1) SRS VP I F8 brox 25 AT P
W 4 fi7n, Personl. Person2 A Person3 f) DB 888K, H—IL BAE B MEIR#E
1, BEARBR S, U =405 N R RS, M2l T REKL R
IR A A AT S

Person-2
@

- - g L
(e {
ngm )
i . e .
- gg? s
@ °

ra

-
%

B 10 RAZRAE

s, &
0 g

i
qux

a@n

Person-3

o

L o

2

o
Pt 4

oY

Kl

v
&

(X X NoNoX NeoX N°N X X J

%1
%2
%3
%4
%5
*x6
%*7
%8
%9
% 10
% 11
% 12



*

4 REDITIGARER

DB #5# (Min) PA—4EEFEE (Max) | BEBEHK (Max)
BYESEE [0,00) [0, 1] [-1, 1]
Personl 0.25 0.75 0.48
Person2 0.14 0.67 0.59
Person3 0.13 0.69 0.24

R 5 BARRETR T I ERE R, R R RERRAF SYifUER Tk A

B T IR SEIG AR 8 TG BIIRES
£ 5 RAE—%%
DR Personl Person2 Person3
P SY1, SY2, SY23, SY1, SY4, SY48, SY1, SY7, SY20,

7~ SY36, SY59 SY49, SY50 SY28, SY40

P SY3,SY4,SY6,SY16, | SY32,SY39, SY52, SY6, SY17,SY21,
7~ SY18 SY58, SY59 SY33,5Y38

e SY31, SY37, SY49, SY19, SY23, SY30, SY9, SY14, SY30,
— SY52, SY58 SY37,SY46 SY37,SY43

55 UK SY15, SY19, SY26, SY16, SY21, SY?29, SY15, SY16, SY26,
SY43, SY44 SY40, SY43 SY45, SY46

5K SY5, SY8, SY14, SY8, SY14, SY17, SY19, SY24, SY35,
SY41, SY47 SY18, SY36 SY36, SY49

— SY9, SY10, SY12, SY9, SY31, SY41, SY3, SY32, SY50,
SY20, SY24 SY53, SY55 SY54, SY55

. SY22,SY32,SY34, SY7,SY24,SY33, SY2,SY12, SY34,
SY35, SY60 SY44, SY57 SY47,SY48

s K SY21, SY27,SY29, SY5, SY11, SY22, SY4, SY5, SY10,

SY48, SY53 SY54, SY56 SY53, SY59

s LK SY13, SY30, SY39, SY13, SY27,SY28, SY11, SY25, SY31,
SY45, SY54 SY34, SY42 SY44, SY60

S35 SY7,SY17,SY25, SY6, SY15, SY25, SY18, SY22, SY41,
SY28, SY33 SY35, SY45 SY57, SY58

F+—| SY38,SY42, SY46, SY2, SY10, SY12, SY13, SY27, SY?29,
> SY50, SY56 SY26, SY47 SY51, SY56

%1+ | SY11, SY40, SY51, SY3, SY20, SY38, SY8, SY23, SY39,
% SY55, SY57 SY51, SY60 SY42, SY52

5 =t SERENT
5.1 [E) @534

;7= e B s R T} TN P o [P

1) MBS 2 Bl R 3R 12 Fs RS IRFAE,  Hs — M Rs s R AR R, LR
o S0 R BIRAS

2) Az F il R B S SRR A B ) R B, RO SRR B R R 45 2R
H o3 o AR RN RS B2 L HER L 5

3) AE ISR B 3 SR AEAIESEIG N G TS SRS B #EAT #5040 S
NG ARG, IR 45 RN
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MFH AT R, ASCE T DRI, S iama. REm .
BEHLARAR . A1 DS DR KO ARHLE 2 2] 7R, PR T 48— Il ZR R AT B 2|
g5, AE A R AR ISR S8 5 T i & R PR 25 R o B b S F - VP4l O 2
R,

PR AT, B PEANFERR, 20l A i A ST [ 240 K K-means
RBPAL DL R AT HE A S e SRR R B 2 A9 EAEEAT 2038, i E e P M AR
I IRUERA L ;

XFFER =1, KRR SRR N T I 3 e b S, BEAT A0 TS th 4h
R

I PR SR A LB A T

|— _____________________ | I_ - - - = —
a= | (2w :I (er3mmmet )

|
|
/|
| I
N
|
l I| L 4 :|
= IR mE—gsem: ||| (Gmcasem )
sy siEm $95K-meansik “ ] 1
g
\ |
I
I
|
/|
I

|
| ( Q%EH$A)H ( smez )

( @Ew=EB ) I
|

v
|
it '
| JTE=(2) _! | KFEE=(3)

B 11 FA-KEERTER
5.2 =BV NT
5.2.1 IREVER: WNiEER
PRAh > AT BB, HERRZE (Accuracy) J&— N OREEFERR, & SONRRALIERH /328
FEAS S SRR ], HA Rk Oy
Accuracy = Neorea x100% (5)

total

N eorect BB IETA 3 RIIFEAS R, fEARB A B IER 2R B 2. N, 25
R L R REAR R, AR S B i s A
5.2.2 B ERFIER

R IR R — P Las 2 S1 VR, eIl S5 G 2 A AR ) 45 R A i 4
ISR . X LR R BB L 3, SR AR R PR Re AIAR e 1, 3 LI 4
RSB ZE (Voting)+ Bagging fll Boosting &5 . 2% 1) V2 N T 8- R4k, 4F
IR AE 75 B R 28 B 5¢ Z AR e T AR B 1) 8 FH 3 s Fh R I H

FEfFUL I ), ARSCH T — NMEREE IR L 12), A S T W&k
25, YR BENLARAR . AhER DI AT K- 2 (KNN) L Eyk, eS8 miig gk g
Ja B RN AT 2R 6, e A Rtk . SRS T f5 , 18 I B S 2 i
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R AEPTRHIRILAS 22 2] AR e, e X 2% B AL PR AR 2% AR AR 20, TR
SERLBIR R FOZ A, FENLARMOE IS SR BT VA R TR A2 A 1, Aha DU rid 48
P, 1T KNN AEN—FAESHOT, G T 0 AR il i, XMl & 2 R A 1)
JE T LA 2 T RGN A A 1 AT e

1RE)I1k 1

SR

e L

neten i

v

)
> R

|
I
|v -

— o e/ N\ i/ N/ N
| 7 X X X7 X
|
I

 E—

BEHAFHE

| J

A 4

> &
IR 305 2

 —

FrEEMMHA

A\ 4

-~/

| -
Teaat

B 12 ERFARATEZR

(1) HEM%

IR — RS NE. 2 ZRBENHERE & EER, B E
P TCHI H IR . FEA R B AL R R, ARSCRA T BRI MG RRAY, 2R i —
Y BUZPEEUREAE , BEJG 51\ ReLU $iE R B AR InIE 2, JFiBid Flatten 244 85 4
F, MR AHEEREHITIRAN . ARG, BEAER T Dropout BiAR, R4
i Z N softmax P BRI ECASEIL 2 SR A Al . SE45ME & iR B 2R IEM 2 28
)42 R, S AN WA A B R i B R 2 ] i N B O AR SRR LE

(2) HREFEH

TR AL — R T2 2R A AL 88 22 S SR, it 3 TR E A 038 2 2 E H
PRI IR ZE M) . B MR T TP, B AR E DUk KA (S B3 2 s /MU A2l ,
2L R PR AU EAE B 2a S5 hnfE, A R E R T s, 1S RIS R . e
PRI 518, 5 TR, (E AT AE I f00 & iR, R DA I BY R S 1 R BEAT AL bA
TR B 2 A BE

(3) BEHLARM

BEALAR MRS — R 2 2 7R, TR R ma ) . B JE T2 AN e sk 4
BT A, R I BE AL B T R AR IE AR AT U . AETNES, BENLARAM &
R G5 SR HEAT R, B H SRR E R (BRI 8P (Rl 8D k2
A& o X T VERERS A AUt D I LA KU, BRI AR T, & TR
TR B AN R AR LA 24 SR 55

(4) FhE D37
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Fh 2R DL S — T D7 5 B 0 23 SR REDY, AR O RS R AIE 2 R A BT
B I SRR I S SR ANTE 45 5 R R SRR () SRR R R AT 2. 7RISR
REFE A, ANER UL R R N SR A T X SR, IR T AR B DL e B
AN G IMER, WER B A & & G R 2 e N T &5 . R R E AT
AR 5 AE LS B B AN BT, EUR 38 DL B SRR A SR B A AT SR IR L )RR
RE XS T SCAR D REALSS
(5) KNN
KNN S35 — B 123 R[] )9 5 R, oA 0 B AR TR RRAE 25 18] Fh 3R 2 — AN 8T
(R s K AN AR R, 28 T e 40 J i 3 2504w 2R 0 BB . KNIN 1 T
EIFHR R G HAME S K, RETHHER DR E ST A S 2 MR, &
PR EGL ) K A, B r AR X 26 5 ) B0 8 3 B BB B AT W 3 . KNN IR E T8
R st . TR INGREIE . X8R A Tofis, DL EZR M in) ) R 4 3 A
5.2.3 {=F8II%: AIEEES
i N B x ol & AT T AR, THER S0, RS B T
Hyo TR AeEREMNL, XA SR AT N ARER:
Hrp: 9:gOme+bm)
o JEEHINETE;
o WU RSS2 (R0 R 1
o bW R IZH N E &
o O EWUIEREL (Ul ReLU. Sigmoid £5).
s 20 H 2 BBOE Ry RO AR B0 5 5 o WA B e Y S B ShR S y it
ATHCE, THEBURREE L(,y) - H AR R B 5575 i% 2 (MSE) FI58 U@
K& XTI, A2 Xk LRIR N

1) 23]Vl o onf- )] 0

i S AR AR SRS, THRARR AN TR S ORIV, L o AR R A
MBERGEN, MWth Z2oPas, BRAETHES R Bk

5(') :__g'(z(')) (7)

Horp

o SV ZMIRIET,

o VEEIEMLEAEW Y 400,
AUEE i B B AT AR N

oL cuy(,00)
aw(') =0 (a ) (®)
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8L _ (|)

A FHBERE T BRSNS, RIS R B R B 24, Dl MU R . 5
Ui RN SPNINE R S T NWAE

0:=0-nv,L (10)
Hrbn 2%, V,LEKRECRSTZSHIIME . ERdRE (FrmAsk. skt
B R AME R ZECE D RN ISR B IR Z IR (BN IIZREE IR epoch),
H 2B S5 _EPR R B SE] — N EAR IR, B0 2 T I ZREE IR
5.3 #EBUR RN S Hr
FRAE 100 P, AT R IR ISR — AN PR, G — R R ) 7 37 2 i ok
- I R 0 ) A= Y 2l
5.3.1 FialfE—: SERF IR

B AL FR U BE EE R 9 T0% I ZREE AN 30% M5 IE 8, FE T I 2R 4 5 4 sl 72l o
[ A TR AT N R, FN R R 2R e R E 13 IR 14 Pios. T H
DNFRERIF e B, 28G5 N ghad R P 40 S UER R, RTINS ENLH 25 577
Loy REER,

BRI RERT & LR IR

KIEAAR

e O e .

®os
AR " SRR

B 13 A ABA D G4
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TR REE BEHLAREE AP K43
RS THRE

B 14 S5 s A A A Fm] A A

532 FlEl@E—. AL

(1) FRAEE—FREE (AR K-means HH) #475RK

10 B SR AT a) f— R 20 R K-means SESSHEAUNT 10 445256 A 53 R R AT
I, AHE AL BE 7 H AR LB » Tevk B AR 1 R B T SRS AR 28 o AR L IX — ]
WAL B IESIRSHRES, KA QTR H LS K-means ALY 1) 58 24k WA AT &0 B . 4
BOAR S 5 I BAR R RVE W [ AL

o) F R S ik IRIDGHED 18] @Y, aniE 15 Fros, Halid e XX EEFH
B Xy, X, X, FY SEE R BIEY,Y,, .Y, FULESE I, B —A 0 B Rk —A4
B R (BN PI5ERILES . X NEIELENLES 5 ST A B 4 b v i B it 2 i 43
Be el @, e SREAT 55 TR T S SRR e 1

B 15 & F A H ks e A & R
NS Fg ] ) J— SRR (4K K-means B8 JEAT 70 2B M0UERAR, RATRHIE

B H BE AT HERR R AT A AT AL BTN o TRIEFE R H F T VAL 0 R A e Y], Hod g R
R KO EE P &5 SR 5 s bn 2, HFEER 6 o, HE& ON:

o FPHME (True Positives, TP): I1EHAHL 2N IR REAREL,

o fRFHM: (False Positives, FP): iR/ INIEFAIREAREL (RISERR A 72K,

B 3 RAIEFD .

e H[PIM (True Negatives, TN): IERfiHL SN TMRHIFEALL,
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o fREAM: (False Negatives, FN): iR 732 N SR FEASL (RISZFR NIESE,
R N
k 6 RAFIEE

M A IE 2R T A 47 2R
SEFRONIESR HEHME (TP) BB (FN)
SEBR N P (FP)  EMHM (TN)

Kl 16 LARTAIAL 7 20 s 148 A VR I R I 0o ) B — rh B 29 3R K-means 58 SRR 75 B
fF 2 BlEsR b 2Rai R BRI A5 10 AsEie AN i, BEAZER 12 MiEziR
A&, BERPCIRES s A, T 12 ARG, ARG 50 . B 16 . BARERSIH
TAETITIN 25, AR RNLSEERSEA, FE R P BB R R i R a4 K. 11
s AT H I “507 KRR AR — FRIRE P B I B L/ 7028, HEREIE S 100%.
BAR RAER LY 93%, WNEERFS R, Son TR E AT EEvE. [y AT FEAHCS

TR RE R

E—E) 3 FARBRRIBIERE, EBHZER0. 93

- o o o o 0 0 0 0 0o 0 0
~- 0 o 0 o0 0o 0 0 0 o
o 0 1 o o0 o0 0o 0o 0 0 a
-0 0 o0 o o0 o0 0o 0o 0 0
w- 0 0 0 0 o 0 o0 0o 0o 0 o0 .
Eof o 0 0o 0 0 1 0o o0 0 o0 0
W~ 0 o 0o 0o o0 o o 0o o o
fm; ,
©o 0 0 0 0 0 P’ 0 o 1 2
-0 0 0 0 0 o Wl o s o
-0 0 0 0 0 o o WEM o 7 0
-0 0 0 0 o0 1 3 o 4
8- 0 0 0 0 0 3 17
12 3 4 5 & 8 9 10 11 12 N

mm%ﬂ
B 16 B4 —4 XA GG R AFLEF
(2) fER R —HHIEE (EREIEED TR
NS B R UERR R B, 3 T RAE USRI I B8 il ST RS A 2 B4R 3t 47 428,
%ﬁ%%%%%@(W%BI%%,%ﬁ%ﬁ%ﬁ%ﬁﬁﬂ%%ﬁ%%%@m@17%
7N
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SERFEIFRIER EHFE0. 98

E?‘E%%H

10

12 1

¥®%w
B 17 &5 5] IR A 69 R A 4E %

IMTIZLE R 50, B RsE IR MR R IR B 95%, TRIEFERE EXT AL uREF
1E 50 M, ks 2%

3) ELE AT P A S Y

KH A8 — 29K K-means A58 254 &) 4 e K UL HEC B9S2 10 o0 R HER R N
93%, T K FHEE Rl SRR A5 21 1 4 SR e FE vl LLIA B 95%, HHILAT WL, SRAERE ]
TR AN [RGB S Y 4 s B HERF P B 5, RO B AT
5.3.3 FlaJfL=: KSHIH

X T in) @ R =, TR B SRR N 3 TR EE R IR SEIG N L 30 YRIE S
HPIRZSESE, H AT R SE IR AT 402, S 3IREE Rk 7 i

& T R E )RRy 2

WEIRA | AGRE | EIRE | HARE | EIRE | ARRES
Syl 34 E Sy11 9-3ifi 37, Sy21 6- ¥ i 2
SY2 1-F A SY12 7-BkiEk SY22 2-[r) Je &
SY3 7-Bkik SY13 | 44T B#E | SY23 | 5B MM
SY4 7-Bkik SY14 - 7k SY24 2-Ia) 77k
SY5 7-BhER SY15 4- 247 B | SY25 2-[) Je 7k
SY6 10-% T SY16 1- A HiE SY26 9-u 57,
SY7 2-I 75 7E SY17 4-3047 BRE | SY27 10-4% T
SYs8 6-[F1] Hij 1 SY18 5- 04T THE | SY28 2-[) Je 7k
SY9 7- kR SY19 10-%5 SY29 6-[F1 iy 1Y
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SY10 10-5% SY20 9-3ifi 37, SY30 3-mAE

6 A=t SRR
6.1 1Bl@R 5 #fr

R = E 3 AT AL AR, 4

1) ARHE PR 4 45t i ) B — 0 B b 22 280 ) 13 A0 A RIAERS . B
PRESEHIR, AHIAE N A — GRS & A AE 22 5

2) ARAEIHE 4 (N GEGE, VSR ASOE 5505 N RIER . B, KEEL
KB, FERIT RT3 S B A RSB AT N AR

3) GEA IR S 4 R ) 10 Rrszb A5 R 5 RIS RS BE, B —A
FUBIETR, T AT 5905 TT B SRS T S b — 44 5200 A B, TR N 3.

L SR it L4

Bﬁlﬂ.zgﬁiﬁﬂ:ﬂ] @Eﬁm;;ﬁﬁm@ ( ﬁ'ﬂﬂﬁt‘;&i‘ﬁﬂ:ﬂ
A
(aow)  Gramw)

A

|

|

|

|

|

|

|

I ‘, L S

ill

. e

|

|

|

|

|

|

el

A 4

FIRIEER

[FEE=(1) [RE=(2) [HfE=(3)

B 18 A= K A5

) T ai—, fFESHHE 12 FESPIRE TR AN REIE LS EER. B
PGSR BRI AT 0 B, MR MRS TR 13 B A RIEGRE, A 5 45
i REEHEND S HEdE, FHNHTZESr. tHHE FAEMPAE. SR P T
ZE e RIWr, #5 P AEAR T B K, WA FRNESPRES T RERfA R R 22 5.

2) MFF, FTEESRIR 12 MEIPIRES TN REE AR Be. RE
IR R BN RIEIIRHIES AR Ba. MEER, FFRZICREIES M, LA P EVEY
TR S AEBRHE R A OCHE, 35 P AR T B & MK, WWCAEIPIRES S5 MER 4
FRERIEAAAE B A M
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3) XFFF =, Z N H bR R T IS SRS VRS sz N\ T2
Ao AU CHIARBEEIER 10 2N RETESPIRSEFE I TEIE R » 5 72, WE L)
HEINEESE, BRI PR SR N R, [FI A8 IR N ZRIR FE G AR 28 X 4 AR A
SEELT B 5 A s i N 2R A
6.2 $RBIEIT
6.2.1 FiEl@—iER . FESIER

HZ5 8 (ANOVA, Analysis of Variance) #&—# i H I 2B A RS 5%,
T2 MR 2 B 2 5, AINnxe 25 21 BE g &% i@l
I B 77 25 AW AN [ 4 2 (A B A S AH E] « ANOVA PR JE A AR & B4 5 25 00 il 4L 1]
TFEMBANTTZ, R B 77 2R HIR A = R 2B e E . LFEEDERA
.

1. @SR BARW (Hy) W R RITEAABMEAS, &FE (H) £RED
HWNHBE A,

2. tFE F M PAE: FHZH AT SHNZ SR, TR A 2 51
SEM, PHEEAHTINRERE rEARBMEMASE K5 83 M RNERE

3. i B EVEAKCE: EEAEH 0.05 8¢ 0.01 75N EZE K.

4. g R F AL FHES p (/N T EEWAT, MHELEEE, ANE
SEWANHZ MR EER.

6.2.2 FlO)f &8 : ZxEVTHIER

Z ol A M e —FH TRl 24 B R X — AN ELE N A R WSt k. @il
PR BCEAAR T IR T SEUS IR G, v LAY B A E A R AR & 2 (B @ B AR 24
IR MRS RIS REE, FHEZENRABENMEZEH R, Wef
LN NBE R E SR E 2 BFERR. HEEDEARE:

1. ZE7 B AR,

Y=,Bo+ﬂlxl+ﬂ2X2+---+,Bpo+g (11)

Hrp, vy 2l E, X, X,, ..., Xp 2B%&E, B 28BN, B, B ... B
A HBEMREIHRE, € 2iRZEDi

2. HLEH.

it fe /N ik (Least Squares Method) FUA LAY, RIS f/Mb FUIIE 5 SL PR
Z AR5 % (MSE) K E mIH R E S .

3@9@5%T§

(1) fiH F AL (F-test) SKRAGIGHEEAN AR (1) 250, BERE/0a— a8
T R AR A R

(2) &BF pd (p-value), p fHl/N, FTIHXNARIHARFGEEZ. B, WHRp
H/NTF 0.05, NN AZ B2 &5 B4R A i # 5
6.2.3 FiRIE={=8!: REEHHEMEER

ARATH T — MR SEEFPPLE  2545 7 H D 6 s B0 09N 3 2R 3 3E 47 7028 A EL
T PRI RY, 1525 T H R I R S5 R A 23 E R R R, IR B4
8 FE I H B B OK ARRAE 2 S BE RN BAL RS 77, Reteslide s i B e, g
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I FH TR R FE A3 AT 50, Wil 19 R, A SO FOTR FE AR B R I 25 22 )2 4
LI, BHEREANYEEZE (ConviD), 70H|EA 64, 64 F1 32 MEk2E, 4
JEW AR KN 3. EBRIEZER—NETZE (Flatten), F =415 5 H o8 —4E
i, UMD EEE. FHIESLRN T IAN2EREZE (Dense), M4 0EE 77
128, 64 32, 64 128, RN AEREZHF ] ReLU Bum k%, HpRIZEHEEH
Dropout 2, PP A IS . e — N2 E B A 10 MHE TG, 1 T softmax
PO R

6 ™~2iEEE(Dense)
IMEIR(ConviD)  IEFR(Flatten) A \
A A — T -
[ \ M \ < (™ ©
":]4 ‘ & softmax 0
/ A (™ C buzm O
Ij Cl oeoe ¢ = oL

= N
et A EE %’gﬂ&a'ﬂ%ﬁmﬂ:‘%}ﬁﬁ—éimi b ¢ @

) ¢
B L (" ¢ 8
D RN R N &) @) ) |

TRETTHESEIN128. 64, 32, 64, 128110
B 19 REAYE R AR
6.3 IRBUR R R

6.3.1 FiEf—: AGRERRSERMEDH

R QRIS T T ENHTIIER, ARl LUE H, BReARTR". “sbharr, “Big iy gl
Fh R _EAE S A sRAL BB 1A N A Bl”IX 5 PSSR AL, HAIE SRS N ASFEL R
HARHAAEREZ R, HEFMHEAKPFER 0.01. XRWAR N RKE-— GRS IAEZE
5, ABZE RAUAIAE AT E” BB 5 B0 M 2L R .
R 8 TENMMMLER

EIRE F & P1E BEHKF
BEIRS 7.32 2.21E-10 0.01
) 2 7 3.14 9.64E-04 0.01
[EFEY:S 2.95 1.83E-03 0.01

AT Bk 2.67 4.60E-03 0.01

AT TR 3.48 3.05E-04 0.01
[Fi] i 4.55 3.17e-07 0.01

ik 3.21 7.63E-04 0.01
AR 1.02 4.23E-01 >0.05
U/ TRYA 1.45 1.64E-01 >0.05
G T 0.56 8.33E-01 >0.05
fe Ak B f ) E A% 5) 0.54 8.46E-01 >0.05
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T AL H fi 7] R #550) 0.58 8.10E-01 >0.05

6.3.2 FlalE=: FFEaPRSHIRS A ZEBFFEHEX M2

LB €Y iy 12 sk DAL 7 s EB T 7E 12 FIARRNESPRA TS, @i £
A TR PAESE R DA Al & TE s RS e, eirEdiie 7RSS MR A
FRIE AR, By AREDD Z B IREL. BIFPEE 60 ANJrd, BN 7 HSH B — AR KR
1E (BB R E ) SAEBERMER LR, BMRORSEMEN P S,
FUAR R AEHRFAE . T BB R TR B S it TR AR 5 AR BRARRAIE 2 W] 5% R 1R 2 3 1
P RTR, R RWDE . FralHh, PRicBUER T HRI P AT 0.05, Bz et
N FEPIR SRR 5 A2 BURRAE B 25 A 5 i, 7E1Z I, =AN3UE 0.50e-340.97e-2 1 0.93e-
2 ¥/NT0.05, #E—BAEsE T BEM

Mg [ CY BT LUK, FE—ATHPmcBUEm i E B 2, BUER,
TR B AZ 35 BIHR A 5 A N 1 AR BURRAE 2 (R (P SR B PE Bk . Il 28 A prix 12 kK, R
TIRERE 1S G SRS S AR B IE < Al P AH G g, BARGE IR WLER 9. 7fE5R 9, A
FNBRCERTE 0.05 R EMEACT T, iEsPRE 5ATRRE 2 BAF4E BB M 17
OMIRIR 3 2 AEE RE A M. IR T LR W, BONREIZE 305 A BRRE
FHOPERE R, an“BhER>y “IIRTEE”. “[IaiE % A & 30 ) 5 A B AEAS 2
ERIE, neuhsre, cgRAL RS ) R Bh A R AL B RS ) N RSB, [RIBk, W] DAGE R
A% AR B AT N NS

% 9 FHREEAEMFEZ MR ELEE

R EH 5 thE
FIRTE | v v

i 27 v v v
AL v x x
AT L% x x v
AT TR v x v

A AT x v y

Bk K v v y

AL X X X

DRV X X x

4T x x x

e LB 1) L5 ) x x x
sl BB 1) T 5 5) x x x

6.3.3 FElJE=: AG4%S¥IH

R R 5 AR 5 R S A B OAES5 o I A M PR B 2 )
Ua BRSO B R, TD O 2 DUREE T 10 BSEB A RN 12 FinmzhRA 1 S
LR RO, R B (A 600 2L b SR A UM 25, 0 F-VA % P I 01
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G i AN . FHEERNZ N R, [F— N R R —3 B B A B, vk
B H R E — oA, Rk, ASCHRH—F IR 257, BIXFE— AR 12 Fhig
FPRASHT 5 B P AR AT ELE A, F0 SRS S NI 5 B P EdE AT RE
MUHIAE, IXFEER 2 v DL &t 5% RPN R I AR 25 5l , FLRRZE Rt BN 245 o 7RV
ik AR, BEHLIHEL 10000 2% _FRFEARZ R, % 70%H 30% 1 L&l 7 il ZRE Al ik
£, SHREBFE MBI NG MAR . IR EOR E N 3000, HLK/NEEE
512, W SIRALER R A Adam, 22> R IRE N 0.0005. BARIIZRLFE W B AR
REERHEMEER)SITIE

1o T EERE

0 500 1000 1500 2000
WIEZRHER

B 20 KB AEARAZ W L AE R )| St AL
KNGt B T o) @ = IR A8, K 5 ARG 5 G S L SRR N
13 BZ I R SR B4 R N 10 Fros.
k) 10 FlRR=#%

THBRE HH g5 R
Unkonw1 Personl0
Unkonw?2 Person7
Unkonw3 Person9
Unkonw4 Person4
Unkonw5 Person5

7 RBTANY S 0H#
71 ERBNRR
(1) BB 78 40 45 A s br, I & FRAAR G, IR TR0 H 1 TGRS 2 B A
RZEESR, NIRRT SEBRIZ 5 A B AT AT P R AR A 1 S
(2) ST 7 12, 75 250 AN B B 5 4 SR AE , 0 1o o o b B A A R
TEYEE LR —, ML 7R B 2 B IRHE T 7 ALK
(3) AR E iz H o iAL B R g5 8, B BT B0 B s EdiE ot AR R e, 1R T
gk S AT PR A P SR A T SR
(4) A SCAS FH BB A SRR TR RN A 28 X 2 A TR, LA SRt ) f00 v 2 YHE A PR
BRI T 42 S 1o B M D AR R
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7.2 {RENTE

(1) BARSSHBONE S, W REZADSHRA BN, XN AR 2R
HEBE o RIS, b3 S8AR b S, AR [ fa AT ER A i BEAFAE N XE
(2) AL Ay N Kt B B AN e B OB B, e e AN A7 AR ORI AR B3 1]
AL, PR R TN R 2 B
(3) METUAEYNZRITRE P mf B R, IXANHERRAR B W] BEAF AL (R 405 )i SR ]
= PR S PR N R R BAQTUY, TE kA RGO A B A BE R RET A 2
HHE PR R K R,
7.3 RBIR RS
FERRERAE AL A AL, FRATIHG 5 18 LA T B0 5 SR DLBR T L AN IR
B, HXREEA L ZHGE 2 VUL R R AU AS AR R AL, SR DA S -
DAY B AT 2 Hde B, 9 An 8 A 58 SCIRAE R IR B S H A S i R (32 A e T )
I, 5 S A8 AR R BB AR R AN I S HON R 28, LA3R Ry A B R A S AN 2
AT S I IR
Hk, A UIZRIRE P AT REAFAE I AL 5 1), 51 N IR AR EOR, 40 L1 Bl L2
B4, LRI R 4% 57 2] g S Az AL g
UL, FATTIT 52 A5 S SRR R DL R IR P A 22 I e A AR LA AR i
YRR, BEE R E RN, BIARRYERE St PR T AESRME L, B T AR
BT B N AR TR SIPIRZS 3 18, A ST S Ao — AN 73 e i e SR AR AE S, 3T 3
SRR 2 73 FAE S5 FIREIE Y
ZREFTE, TP BATRKIE I R L ot i M SR A A, 2 AR TR AL SR
R I AL B fE
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B

=3

MR A: Q@

(1) FASEERSINEGR

Personl Person2 Person3 Person4 Person5 Person6 Person7 Person8 Person9 Personl10
zh | altl,alt | altl,alt | altl,alt | altl,alt | altl,alt | altl,alt | altl,alt | altl,alt | altl,alt | altl,alt
f& | 2,alt3,a 2,alt3,a 2,alt3,a | 2,alt3,a | 2,alt3,a | 2,alt3,a | 2,alt3,a | 2,alt3,a 2,alt3,a 2,alt3,a

1 | 1t4,alt5, | 1t4,a1t5, | 1t4,alt5, | 1t4,alt5, | 1t4,alt5, | 1t4,alt5, | 1t4,alt5, | 1t4,alt5, | 1t4,alt5, | 1t4,alt5,
gh | a2t2,a2t | a2tl,a2t | a2tl,a2t | a2tl,a2t | a2tl,a2t | a2tl,a2t | a2tl,a2t | a2tl,a2t | a2tl,a2t | a2tl,a2t
1 | 3,a2t4,a | 2,a2t3,a | 2,a2t3,a | 2,a2t3,a | 2,a2t3,a | 2,a2t3,a | 2,a2t3,a | 2,a2t3,a | 2,a2t3,.a | 2,a2t3,a

2 | 2t5,a3t5, | 2t4,a2t5, | 2t4,a2t5, | 2t4,a2t5, | 2t4,a2t5, | 2t4,a2t5, | 2t4,a2t5, | 2t4,a2t5, | 2t4,a2t5, | 2t4,a2t5,
zh | a2tl,a3t | a3tl,a3t | a3tl,a3t | a3tl,a3t | a3tl,a3t | a3tl,a3t | a3tl,a3t | a3tl,a3t | a3tl,a3t | a3tl,a3t
f£ | 1,a3t2,a | 2,a3t3,a | 2,a3t3,a | 2,a3t3,a | 2,a3t3,a | 2,a3t3,a | 2,a3t3,a | 2,a3t3,a | 2,a3t3,a | 2,a3t3,a

3 | 3t3,a3t4, | 3t4,a3t5, | 3t4,a3t5, | 3t4,a3t5, | 3t4,a3t5, | 3t4,a3t5, | 3t4,a3t5, | 3t4,a3t5, | 3t4,a3ts, | 3t4,a3t5,
g | adtl,adt | adtl,adt | adtladt | adtl,adt | adtl,adt | adtl,adt | adtladt | adtladt | adtladt | adtl,adt
& | 2,a4t3,a | 2,a4t3,a | 2,a4t3,a | 2,a4t3,a | 2,a4t3,a | 2,a4t3,a | 2,a4t3,a | 2,a4t3,a | 2,a4t3,a | 2,a4t3,a
4 | 4t4,a415, | 4t4,a4t5, | 414,a415, | 4t4,a4t5, | 414,a415, | 4t4,a4t5, | 4t4,a415, | 4t4,a4t5, | 4t4,a4t5, | 4t4,a4t5,
Zh | abtl,a5t | a5tl,a5t | a5tl,a5t | a5tl,a5t | a5tl,a5t | a5tl,abt | a5tl,a5t | a5tl,a5t | abtl,a5t | a5tl,abt
1 | 2,a5t3,a | 2,a5t3,a | 2,a5t3,a | 2,a5t3,a | 2,a5t3,a | 2,a5t3,a | 2,a5t3,a | 2,a5t3,a | 2,a5t3,a | 2,a5t3,a

5 | 5t4,a5t5, | 5t4,a5t5, | 5t4,a5t5, | 5t4,a5t5, | 5t4,a5t5, | 5t4,a5t5, | 5t4,a5t5, | 5t4,a5t5, | 5t4,a5t5, | 5t4,abt5,
3 | a6tl,a6t | a6t2,a6t | a6tl,a6t | a6tl,a6t | a6tl,a6t | a6tl,a6t | a6tl,a6t | a6tl,a6t | a6tl,a6t | a6tl,a6t
/& | 2,a6t3,a | 3,a6t4,a | 2,a6t3,a | 2,a6t3,a | 2,a6t3,a | 2,a6t3,a | 2,a6t3,a | 2,a6t3,a | 2,a6t3,a | 2,a6t3,a

6 | 6t4,a6t5, | 6t5,a7t5, | 6t4,a6t5, | 6t4,a6t5, | 6t4,a6t5, | 6t4,a6t5, | 6t4,a6t5, | 6t4,a6t5, | 6t4,a6t5, | 6t4,a6t5,
Zh | a7tl,a7t | a6tla7t | avtl,a7t | a7tl,a7t | a7tl,a7t | a7tl,a7t | avtl,a7t | a7tl,a7t | a7tl,a7t | a7tl,a7t
& | 2,a7t3,a | l,a7t2,a | 2,a7t3,a | 2,a7t3,a | 2,a7t3,.a | 2,a7t3,a | 2,a7t3,a | 2,a7t3,a | 2,a7t3,a | 2,a7t3,a
7 | 7t4,a7t5, | 7t3,a7t4, | 7t4,a7t5, | 7t4,a7t5, | 7t4,avt5, | 7t4,a7t5, | 7t4,a7t5, | 7t4,a7t5, | 7t4,a7t5, | 7t4,a7t5,
3 | a8tl,a8t astl,a8t | a8tl,a8t astl,a8t
1€ | 3,a8t4,a | a8tl,a8t | a8tl,a8t | 2,a8t4,a | 2,a8t3,a | a8tl,a8t | a8tl,a8t | 2,a8t3,a | a8tl,a8t | a8tl,a8t
8 | 8t5,al2t | 2,a8t3,a | 2,a8t3,a | 8t5,allt | 8t4,al2t | 2,a8t3,a | 2,a8t3,a | 8t4,al2t | 2,a8t3,a | 2,a8t3,a

3, 8t4,a8t5, | 8t4,a8t5, | 3, 4, 8t4,a8t5, | 8t4,a8t5, | 5, 8t4,a8t5, | 8t4,a8t5,
3l a9t3,aot adt1,a9t
1 | a9t1,a9t | 4,a9t5,a | a9t1,a9%t | 2,a9t4,a | a8t5,a9t | a9tl,adt | a9tl,adt | ad9tl,adt | adtl,adt | adtl,adt
9 | 2,a9t3,a | 11t5,al2 | 2,a9t3,a | 11tl,all | 1,a9t2,a | 2,a9t3,a | 2,a9t3,a | 2,a9%t3,a | 2,a9t3,a | 2,a9t3,a
9t4,a9t5, | t2, 9t4,a9t5, | t2, 9t3,a9t4, | 9t4,a9t5, | 9t4,a9t5, | 9t4,a9t5, | 9t4,a9t5, | 9t4,a9t5,
Zh | al0tl,al | alOtl,al | al0t3,al | al0t2,al | alOtl,al | alOtl,al | alOtl,al | alOtl,al | alOtl,al | alOtl,al
1€ | 0t2,a10t | Ot3,a10t | Ot4,a10t | Ot3,a10t | Ot3,a10t | Ot2,a10t | Ot2,a10t | Ot2,a10t | 0t2,a10t | Ot2,a10t
10 | 3,a10t4, | 4,a10t5, | 5,al2t4, | 4,a10t5, | 4,a10t5, | 3,al0t5, | 3,al0t4, | 3,a10t4, | 3,a10t4, | 4,al10t5,
al0tb, alats, al2ts, al2ts, al2ts, al2ts, al0t5, al0t5, al0t5, al2ts,
Zh | alltl,al | a9tl,a9t | alltl,al | a8t3,a9t | a9t5,all | alltl,al | alitl,al | alltl,al | alltl,al | alltl,al
1& | 1t2,a11t | 2,a11t2, | 1t2,allt | 3,a9t5,a | t1,allt2, | 1t2,allt | 1t2,allt | 1t2,allt | 1t4,allt | 1t2,a1lt
11 | 3,al1t4, | allt3,al | 3,allt4, | 11t4,al1l | allt3,al | 3,allt4, | 3,al1lt4, | 3,allt4, | 5,al2tl, | 3,allt4,
allth, 1t4, allts, 15, 1t4, allts, allts, allts, al2t2, allts,
3 | a8t2,a12 | al0t2,al | al0tl,al | alOtl,al | al0t2,al | alOt4,al | al2tl,al | a8t5,al2 | allt2,al | al0t3,al
1& | t1,a12t2, | 1t1,a12t | Ot2,a12t | 2t1,al2t | 1t5,al2t | 2tl,al2t | 2t2,al2t | tl,al2t2, | 1t3,a12t | 2t1,a12t
12 | al2t4,al | 1,a12t3, | 1,a12t2, | 2,a12t3, | 1,a12t2, | 2,a12t3, | 3,a12t4, | al2t3,al | 3,al2t4, | 2,a12t3,
2t5, al2t4, al2t3, al2t4, al2t3, al2t4, al2ts, 2t4, al2ts, al2t4,
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iR B: ERE— (1) hRAFIRRBEFRNGR

Personl Person2 Person3 Person4 Person5 Person6 Person7 Person8 Person9 Personl0
3 | altlalt? | altlalt? | altl,alt? | altl,alt? | altlalt? | altlalt? | altlalt? | altl,alt2 | altl,alt? | altl,alt?
fE | ,alt3,alt ,alt3,alt ,alt3,alt ,alt3,alt ,alt3,alt ,alt3,alt ,alt3,alt ,alt3,alt ,alt3,alt ,alt3,alt
1 | 4,alt5, 4,alt5, 4,alt5, 4,alt5, 4,alt5, 4,alt5, 4,alt5, 4,alt5, 4,alt5, 4,alt5,
= 2
3 aazttléafzttz a2tl,a2t2 | a2tl,a2t2 | a2tl,a2t2 | a2tl,a2t2 | a2tl,a2t2 | a2tl,a2t2 | a2tl,a2t2 | a2tl,a2t2 | a2tl,a2t2
YE 4 a2t5 a5 ,a2t3,a2t ,a2t3,a2t ,a2t3,a2t ,a2t3,a2t ,a2t3,a2t ,a2t3,a2t ,a2t3,a2t ,a2t3,a2t ,a2t3,a2t
2 | a5 4,a2t5, 4,a2t5, 4,a2t5, 4,8215, 4,a215, 4,a215, 4,a215, 4,a215, 4,a215,
3 | a3tl,a3t2 | a3tla3t2 | a3tl,a3t2 | a3tl,a3t2 | a3tla3t2 | a3tla3t2 | a3tl,aldt2 | a3tl,a3t2 | a3tl,a3t2 | a3tl,a3t2
fE | ,a3t3,a3t ,a3t3,a3t ,a3t3,a3t ,a3t3,a3t ,a3t3,a3t ,a3t3,a3t ,a3t3,a3t ,a3t3,a3t ,a3t3,a3t ,a3t3,a3t
3 4,a3t5, 4,a3t5, 4,a3t5, 4,a3t5, 4,a3t5, 4,a3t5, 4,a3t5, 4,a3t5, 4,a3t5, 4,a3t5,
3 | aanad | astiade | adtias | 20 | asiaan | adtlas | adtladt2 | adtlad | adtladi | adtladt2
1 | ,adt3,adt | ,adt3,ast ,a4t3,a4t 4 a 4t’5 a5 ,a4t3,a4t ,a4t3,a4t ,a4t3,a4t ,a4t3,a4t ,a4t3,a4t ,a4t3,a4t
4 4,a4t5, 4,a4t5, 4,a4t5, ts’ ! 4,a4t5, 4,a4t5, 4,a4t5, 4,a4t5, 4,a4t5, 4,a4t5,
3l a5t a5t abtl,abt2 | abtl,abt2 | abtl,abt2 | abtl,a5t2 | a5tl,abt2 | abtl,abt2 | abtl,a5t2 | a5tl,abt2 | abtl,abt2
1E a5t?; ,abt3,a5t ,abt3,a5t ,abt3,a5t ,abt3,a5t ,abt3,a5t ,abt3,a5t ,abt3,a5t ,abt3,a5t ,abt3,a5t
5 |’ ' 4,a5t5, 4,a5t5, 4, 4,a5t5, 4,a5t5, 4,a5t5, 4,a5t5, 4,a5t5, 4,a5t5,
3 | abtl,abt2 | abtlabt2 | abtl,abt2 | abtl,abt2 | abtl,abt2 | abtlabt2 | abtlabt2 | a6tl,abt2 | abtl,aét2 | abtl,abt2
f£ | ,abt3,a6t | ,abt3,a6t ,a6t3,a6t ,a6t3,a6t ,a6t3,a6t ,abt3,a6t ,abt3,a6t ,a6t3,a6t ,a6t3,a6t ,a6t3,a6t
6 | 4,a6t5, 4,a6t5, 4,a6t5, 4,a6t5, 4,a6t5, 4,a6t5, 4,a6t5, 4,a6t5, 4,a6t5, 4,a6t5,
B | a7tl,a7t2 | a7tla7rt2 | a7tla7t2 | a7tl,a7t2 | a7tla7t2 | a7tla7t2 | a7tla7t2 | a7tl,a7t2 | a7tl,a7t2 | a7tla7t2
fE | ,a7t3,a7t ,art3,art ,art3,art ,art3,art ,art3,art ,art3,art ,art3,art ,art3,art ,art3,art ,art3,art
7 | 4,a7t5, 4,a7t5, 4,a7t5, 4,a7t5, 4,a7t5, 4,a7t5, 4,a7t5, 4,a7t5, 4,a7t5, 4,a7t5,
3 | a1 | astLas | adtLas2 | OO | agasrs | adtLasi2 | aBtlet2 | astlast2 | aBtLasi2 | astlast2
f£ | ,aBt3,a8t | ,a8t3,a8t ,a8t3,a8t 4 a8t’5 29 ,a8t4,a8t ,a8t3,a8t ,a8t3,a8t ,a8t3,a8t ,a8t3,a8t ,a8t3,a8t
8 | 4,a8t5, 4,a8t5, 4,a8t5, ¢ 4 ' 5, 4,a8t5, 4,a8t5, 4,a8t5, 4,a8t5, 4,a8t5,
H | a0tlaor | aotlagr a:;éa:;tz 20112013 aa8;t12a:gtt1 a0tL,a0t2 | a0tLagt2 | agtladt2 | adtl,a0t2 | aotl,adt2
f£ | ,a9t3,aot ,a9t3,a0t 4 agté al a9t5; 3 a9t21 29 ,a9t3,a9t ,a9t3,a9t ,a9t3,a9t ,a9t3,a9t ,a9t3,a9t
9 4,a9t5, 4,a9t5, 1£3 ! ! ! t5’ ! 4,915, 4,915, 4,a9t5, 4,a9t5, 4,a9t5,
# alotl,al alotl,al alotl,al alotl,al alotl,al alltl,al alltl,al alotl,al alotl,al alotl,al
1 0t2,a10t3 | 0t2,a10t3 | 0t2,a10t3 | 0t2,a10t3 | 0t2,al0t3 | 0t2,al0t3 | 0t2,al0t3 | 0t2,a10t3 | 0t2,a10t3 | 0t2,al0t3
10 ,al0t4,al | ,al0t4,al | ,all0t4,al | ,alOtd,al | ,alOtd,al | ,al0t4,al | ,alOtd,al | ,alOtd,al | ,al0t4,al | ,alOt4,al
0t5, 0t5, 0t5, 0t5, 0t5, 0t5, 0t5, 0t5, 0t5, 0t5,
alltlal adt2,allt alltl,al aliltl,al
# | 1041113 algtalﬁ%‘l alltlal | Lalltea | alltlal iggli:tl?, 12all3 | 12,2113 ilzltll'ils ilzltll’il
fe | alltdar | PR | 1Rallts | 11Ballt | 1Ra113 | TR0 | alltdal | alltdal tlﬁ " tl tlﬁ " tf
1 | wsat2n | 5ot sallsa | alle, | So o | l5al2u | 15,8125 'ﬁs 8 'ﬁs 8
, ’ 12t1, ’ , , ' '
alilt4,al alltsal
3 | azea | 3B | onae | azea | 2nat2e | 3208 | aona | azna | 320AL | 2212
f£ | 2t3,a12t4 a1’2t4 al ,al2t3,al | 2t3,a12t4 | ,al2t3,al alét4 al 2t2,a12t3 | 2t2,a12t3 1’2&;4 1 1’264 tl
12 | a2, | 50 | 24al2s | al25, | 2wal2s | ne o | alats, | al2w, ';5 8 ';5 t4.a
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iR C: Ef@E= (2) FBREVFSER
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B3R D: KEMETIER

k1 LEMHIIER

FFs X4 R B

1 Q1 _cluster.py H—ln RIREA

2 Q2_cluster-2.py BB SRR A 2 T B AT 4 25

3 Q2_model.py A AR A

. 02 testpy fﬁ%\irﬂ o FHAR B SRR B 2 vh B AT
VAR S

5 Q2_train.py B YIRS S

6 Q3-1_pearson.py B 7 ES T K Z RS

7 Q3-3_train.py = YIRS G I 25 151 Y

. Q3-testpy T%EIEJ :fﬁ TR FE S AU 28 I 2 BRSO B4 5
B FEAT N AR

9 read_excel.py JiR AR HHE A% S X

iR E: EEIERF/XENAD

% B 3

HRIE RS Winl0

5 FE 18 = : Python 3.8

Y5 4% : PyCharm 2022.3.2 (Professional Edition)
ARRSTEIL: STHEARL

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import tensorflow as tf

from sklearn.model selection import train test split
import joblib

from tensorflow.keras.utils import to categorical
import matplotlib

matplotlib.use('Agg")

plt.rcParams['font.family'] = ['sans-serif']
plt.rcParams['font.sans-serif'] = ['SimHei']

# i T, AEHIETE A RK-Means B E
def cluster(deal data, constrained kmeans):
# N B GG HAR AL R K -Mean s SRR AL
# A Edata all
data all = np.load('data/data filel.npy', allow pickle=True)
labels list = []

for data index in range(3):
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# HUHT 60N

data list = data all[data index*60:(data_ index+1)*60]

# BEETACEE, EESHHRIEYE, RHER, BEbrAEL, RPE LR

features = deal data(data list)

# 2R K-Means FIEHITRSE, FHK-Means++¥1iH1b

labels, centroids, index list = constrained kmeans (features, 12,

[5, 51)
labels list.append(labels)
return labels list

# ERERT, NGRS B
def 02 train model (deal data, generate true labels, NN, DT, RF, NB,

KNN) :
# HINDBUONERIERE, FRSEHE, LA R 2Rk 5L
# R

data list = np.load('data/data file2.npy', allow pickle=True)
features= deal data(data list)
# ERAR SRR, FIFone-hot4uhy
labels = generate true labels(data list)
# X INZRAEAn A g
X train, X test, y train, y test = train test split(features, la-
bels, test size=0.01, random state=2,
shuffle=True)
# IGREE AR Y o ) A5 1Y
PR R 2%
accuracy 1 = NN(features, X train, X test, y train, y test) # fHi&N
R DA B R AE SR, A AN 75 2L
# R
accuracy 2
# BEHLARAK
accuracy 3
# AbER DU
accuracy 4
# KNN
accuracy 5 KNN (features, X train, X test, y train, y test)
return accuracy 1, accuracy 2, accuracy 3, accuracy 4, accuracy 5

DT (features, X train, X test, y train, y test)

RF (features, X train, X test, y train, y test)

NB(features, X train, X test, y train, y test)

# SRR S B R AT 4 S
def 02 test model(wl, w2, w3, wd4, w5, features):
# A3 R AR R AS R AR AR
# BEHURR
model NN = tf.keras.models.load model('models/models trainl.O/model-
NN.h5")
model DT joblib.load('models/models trainl.0/model-DT.pkl")
model RF = joblib.load('models/models trainl.0/model-RF.pkl")
model NB joblib.load('models/models trainl.0/model-NB.pkl'")
model KNN = joblib.load('models/models trainl.O/model-KNN.pkl")
test data ori = features
for times in range(3): # BEIEXISN=1
test data = test data ori[times * 60:(times + 1) * 60]
result 1 = model NN.predict(test data)

result 2 = model DT.predict(test data)
result 3 = model RF.predict(test data)
result 4 = model NB.predict(test data)

result 4 = to categorical(result 4, num classes=12)
result 5 = model KNN.predict(test data)

# A DU FEREAT AT
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result = wl * result 1 + w2 * result 2 + w3 * result 3 + wd *
result 4 + w5 * result 5

result argmax = np.argmax(result, axis=l)
return result argmax

# W= /N R, TR
def 03 ANOVA(data, labels):
from scipy.stats import f oneway
f statistic list = []
p _value list = []
for i in range(12):
print(f"Cluster {i}: {np.where(labels[:, 1] == 1)[0] + 1}")
data person_action = datalil
data person action = data person_ action.reshape (
(data person action.shape[0] // 5, 5 * data person ac-
tion.shape[l]))
# WTEATREAR AT T ZE i, FIERGAREER
# HEREIE, KT ML A
groups = [data person_action[i, :] for i in range(data per-
son_action.shape[0])]
# PUT R ZE
f statistic, p_value = f oneway(*groups)
f statistic list.append(f statistic)
p_value list.append(p_value)
return f statistic list, p value list

# BB /N B, 2 oo T

def 03 OLS(data person _action, age, height, weight):
# BN NS E RS, . G, RE

import statsmodels.api as sm

p_value list all = []

for i in range(12):

# WA EE I DataFrame

dfl = pd.DataFrame (data person action, columns=[f'activity sta-
tus {Jj}' for j in range(l, 21)])

AR

df2 = pd.DataFrame({'age': age, 'height': height, 'weight':
weight})

# 5P DataFrame
df = pd.concat([dfl, df2], axis=1)
X = df[['age', 'height', 'weight']]
X = sm.add_constant(X) # WIS
p_value list = []
for J in range(1, 21): # UEAM 1 F| 20 MEIPIRES
y = df[f'activity status {J}']
model = sm.OLS(y, X).fit()
temp = model.pvalues
age p value = temp['age']
height p value = temp['height']
weight p value = temp['weight']
p value list.append(np.array([age p value, height p value,
weight p valuel))
p_value list all.append(p_value list)
return p value list all

# RSN BT, IREE RN A 251 5
def 03 train(model, features):
from tensorflow.keras.layers import ConvlD, Flatten, Dense

# S AR AR B
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# WEHLMT
np.random. seed (1234)
samp num = 10000

sample features = np.zeros((10, samp num, 12, 20))
for person in range(10):
sample feature 3 = np.zeros((samp_num, 12, 20))
for times in range(samp_num) :
sample feature = np.zeros((12, 20))

for i in range(12):

# BEMLIEFE) No-4

j = np.random.randint (0, 5)
sample feature[i, :] = features[person, i, J, :]
sample feature 3[times, :, :] = sample feature
sample features[person, :, :, :] = sample feature 3
sample features = sample features.reshape(l0 * samp num, 12, 20)
# BNTAR AR
sample labels = np.zeros((10, samp num))

# B personik{ThReE
for i in range(10):

sample labels[i, :] = 1i
sample labels = sample labels.reshape(10 * samp num)
# XU AR
X train, X test, y train, y test = train test split(sample features,

sample labels, test size=0.3, random state=42,
shuffle=True)

model.compile (optimizer='adam', loss='sparse categorical crossentro-
pyv', metrics=["'accuracy'])

# ISR

model.fit (X train, y train, epochs=20, batch size=512, valida-
tion data=(X test, y test))

model.evaluate (X test, y test)

# DRAFASEAY

model.save('results/03-3/model-03.h5")

# S SN ERRST, TREE SRR I £ SR Aif 43 2 1)
def 03 test(features):
# RS A
model = tf.keras.models.load model('results/03-3/model-03.h5")
test data = features.reshape((5, 12, 20))
result = model.predict(test data)
result = np.argmax(result, axis=l)
return result

# mainbR%l
if name == " main ":
# I ERTIBAT
cluster labels = cluster(deal data, constrained kmeans)

# 2 A R
accuracy 1, accuracy 2, accuracy 3, accuracy 4, accuracy 5 =
Q2 train model(deal data, generate true labels, NN, DT, RF, NB, KNN)
B8 R BRI
result = Q2 test model(wl, w2, w3, w4, w5, features)
LR NS T et
f statistic list, p value list = Q3 ANOVA(data, labels)
§ O N R B AT
p _value list all = Q3 OLS(data person action, age, height, weight)
# B =N ERFET
Q3 train(model, features)
result = Q3 test (features)
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