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e HE
This study aimed at establishing a shape design process of basketball

shoes, which integrated Kansei engineering and neural network as the
basic structure. By using the clustering rules in the self-organizing map
(SOM) output map and the network learning result of the cluster rules
from Dback propagation (BP) in neural network, customers could
understand and build for the customized shape design on basketball shoes.
The system also found out which basketball shoes belonged to the
players’ style. It promoted the acceptation for customers through the
connection between players’ reputation and shoes characteristic. This
study finally applied the morphing theory in shape design from different
groups and helped designers to create lots of forms in short times. Results
and contributions in this paper were shown in the following:

1. To obtain the Kansei assessment between shoes curves and players
style through the image questionnaire, the classification rules were
defined by Mean Absolute Deviation (MAD) formula.

2. To modify the classification between 50 basketball shoes and NBA top
10 point guards by SOM topology map.

3. To verify the validity of different BP’s input variables which are
product image and shape feature.

4. To apply morphing theory to add product variety, designers could
create lots of forms in short times.

5. To use SOM and BP build pattern recognition system by Matlab, and
provide a prototype to designers in concept phase. Finally, it uses 3D

software ““ SolidWorks,” to finish basketball shoe design.

Keywords: Sneakers Design, Kansei Engineering, Self-Organizing Map,

Back-Propagation,
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¥ - Pl EAEETIE 2 hA PR A R iE > 197351983 & A w
Civicit & enfa %7( 2-6(b))- Hui & Yadong (1998)#& &) — f& Bk
2D &g Ajens & o Jhd 2D SUE R e sk E & 5 4 3D M
oo S NE AN A RAGURNT ERBENPEO TR LB
B endt st £ 1% P L2 2 G D 0 - BHEFEROPHE
BE %0 @ 2k 2t b AT R BB B A T O AR LAY AL RT o

@ EXTRAPOLATION OF /—‘3}
| HONDR CIVICS _q——-—
0
b , ~ N DAYGINALS
¢ ‘-.PS/_T-O' T3 DXTRAPOLTONS
1971 1578 1979 1983 1987 1991
c

(@)7H B & % s 7 (0)1973-1983 4 u Civicis # =it #F

-]
SUMHDIIM
- ) iy s

B 26 %2330 % fHETH
RIS A T ¢ > Hsiao & Chuang (2003) 12 2437 5%
THFRB TR AR AR CEEERETR L IR B
e SR AR 0 BT BTG TR AP M ST UE B G e i
Ffe it R T RRFEF A S AR M %}ﬁtﬁ%] rERE S Fd g
Boit i Bl R R AR 6 R R R S B R AR
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o B BAEPPER N ATA - kP E G R4t A 0 3D BRI B4R o

Hsiao & Huang(2002)# B brig 0 B E L F Sk
Berre B R AL AT B ¥ d TR0 RE WL ] Rt
FledF L AR FAES TV AT SO R SN IR
E g fdciE > vEY Fanprgg ) o

Chen, Hsiao & Liang(2003)1 Bl §A5 R chB e * &7 b & fa
giv o i % Bl (Perceptual map) 2 p F&(Interpolation) s 3¢
A

e AR R R o TR -k A T R i o

R A mpREHRE T %L ook e

Hsiao & Liu(2002)%LCD & % & 25 # At 7 B 1 » 1135 i b 5 o
SR R - B RS T N TR b A 4G

fne #(2008) At g ¢ 12 CATIA 13D #23) 6 B $ Aefg e dr i i
1 E B Top-Down = Ui {7 » 3 %e3khig c s> @ % ﬂnauéiu]
MR RS NPERG FEEY B AR PRAERA A T
#1574 ks (Bottom-Up) x> 1% IBR % 472 33 en 5V
PN ETE R BBETAHRAEFTREBR AL A B

P g R bl -
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23 g1 g
Nagamachi(1995)# S g H1 ez fAH:t - 2@ #5875
wet g1 8 & ri(Computer Aided Kansei Engineering System) £_i% i
RCEE-ERE S FES U SESEE B0 SR 2 S
it E F T e ks e IS G O F S OIS  AEAY R~ AT
R R RS R E RS - B R Rk M
TR R R AR BRERTA L ETAL BT
PR LR KRR AS o B¢ F R £ R 2 (Method of Semantic
Differential, SD method) £ # & * & i® 5 o~ f F & K e iz > 1
TR NI A PEAE SR P PR TR SR
R R
Nagamachi(1999)#% Mg M1 & kI p M1 89 Ui A#
Sl B A BT 0T S 3R
(M3 a3 8 A PR T BREFRALEE 47 o
(2) 3+ A JHE & A Skt~ & 2 B anh e o
(C)BREREE 81 Ex gl B e 4P -0 gk S
BHEIE FAFTR* A 2 g ) F AR
R e ke R AR s T R

R BB R P end o 10 gy

*=

KyE o SIS R
BT ® > Hsiao, Chiu & Lu(2010) 7 g 1 & % %% (Kansei
Engineering System, KES) » # it ;

FEeemBE i L rFRE

3 1T GAF et s Heet B gk £ E R e



Ho &3 P EERL a7k 0 7E e £ H07] » ¥ CADE R
3-Dend Hid A) 0 1AE KT R B B frd AR 1 hg T o
Chen, et al(2009) 4% A5 6] » BRH¥ FRHcA F 2 S22 ¢ ¢
A0 AT 2 S BF A AT 0 ISR R N G chde R (bl B Bl e
RER R R e et g SARR
Lin, Lai & Yeh(2007)4& 41 ik 48 (Fuzzy logic) = /2 » ] =

TI..

IF-THENHSRA] » 1% 5 2874833 )~k P e e 8 20 5 L %
R ip B AR R

Chen & Chang(2009)#& & - #& $-#ci* & K425 ,‘f‘gc} B ig (L
R AAAN BT e A A E W Y SR
4 47 (Multiple Regression Analysis, MRA)z: # 11 & 533 ) & et ) &
HE R R OB R

Hsiao & Chen(1997) ~ Chen, Chou & Yang(2010) » i& * A5k < ;&
HARAE - B £

8
(Shape grammar) = & &1 - 4 7| ¥ w chA FA5 K > H I H
i A &

T

R F 3 (Kansei information) T 8% 3k 3+ fF 7 B ¥ 35 8%
B R e

Hsu & Chang(2007)& 5 # 12 3D A & & P25 “E = 48" 4 6] » 4
HHT BEHASRE > R ROl & 2 X 32 Bk Ao d
ﬁmﬁ&&n%ﬁw,%uﬁﬂiﬂﬁizkﬁwﬁﬁﬁﬁﬁﬁﬁ
T H AT RS A AR R B R R A
2 BT o

Lee & Chang(2010) 1 3% & s 4 # (Semantic Differential, SD) % #&
HE 2 - RTINS B T~ 3 -RET TuEREEE R
;43 # A F);% & iz (Hierarchical Interactive Genetic Algorithm) % F 31

KA AR R ko
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2.4 ¥g# 3% g (Artificial Neural Network)

B SRR I 2P SRRAOIZ (R v R < 2 H
P A 1A G R RHED 2 A gt 4 o JFd TE Y (Learning)
PR E B0 R A E I~ DR i £ S (Training) e ik

Tt FRET ¢ R M R ROT Y R SRE Y E AL R4
et g ] (Training sample) e« tk # (Patterns) » & § 3 iz B » % %7

DR EE > B REPRY R R L o 2RISR

THEEE G e 2R~ TR AL R R 8

P AT B ) KRR EA N S A S5 0 do g H K
TR ERA G ARG NE Y FEE RS A RT AR AN
# (Supervised learning) 2£ & £ 5% & ¥ (Unsupervised learning) - #f

YT OB i3 S B S 5S o

2ALERFEY * R

THEAEY T LD L SR BT o R A T
o) (F12-7) o BB ¥ BARY AP § BT ATA SRR U ) 0
- BRI PG RS z@«l”ﬂfﬁ # 151 LERCY i X

gjg] 31 & (Desired output) 2. ¥ shZL &> B D] L §E) 30— %en Tl &

L T

el
T
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TN ﬂ ANN #fi

G

Bl 2-7 Eq%h’\?y;ﬁtfﬁ—n/z

e
=

i
\
/

ERAEVFIROLAET St R 0 A SRR T
ﬂi%l IN lELrT»m@?J D PAGARH RO S I B (TIA P
Bofd A ERR BB B RA TRELR RN LR AR 2T
$HM R(GEE 5 0 2010) o

EENEY RPN GRREREEYORARS "IRY
RO R SIS AR L 0 B g iR E o & L AR
AR 4 o A B S HRT 0 A P AnAriB AR 2 F T ArenD
R OV AEERIRT RO RRE A Y
W p AR EPN ARETHE G LR HFERDOE S EET ISR

7] @ vE 4 B2 (Back Propagation, BP)%’; BE fg*;‘ gy 355 5
VHAR v RBE AL WNET SR E N RILA SRR A
R RRSMEendi e d S R AL Aot R AR S A5~ SRR FERE
o TG BRAL - AR IE KRR 2 A
B AR R i % A v ¢ ehBcr i % 2 (The Gradient Steepest

—_

A
5
)
P
>~
&
PRES
T3
A

Descent Method) % &2 % BB O R B2 L A

.‘;

(Error)*% i< 3 & -] (Lee, 2008) o 4v » "2 R rd@A (57 > & Bif 14 R

SR NEY 2 SRR PRI
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W
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'"Ll‘?ﬁ F JE"\ B9 e ([B]2- 8)#] E_ D AN TRBRE YRS

PRFAL NG REDL IR BRIV FEIRE

i

RAPhE EAENEY 2R TRL AT Y 28 (Competitive
Learning Network) o @ < V8 ¥ g &

ﬁ%"\g‘ ﬁ‘-" 3& °

i\ w— | ANN | e— i1

RERSA SRR AV BT L FRENET B
LB v e m%”’”ﬁﬁﬁ%@ﬁ&#%ﬁ:&ﬁ
FEE S W N BT R AR o T F A AR & SLehi sl (R 2

2 2010) o A E L I SOMEB R kD SIpH E #H S E > % 1
SR TR TR R 0 67 B RO A R ) s
5 0] 2 A (B 2-9) o

ERNEYHE R i T ¥ LE R E A G A e
o s ?ﬂ“'ﬁ_b_ﬁééﬁ% BaeH P e KT A T B % A b KT e
FY GNP A SRR AL RGGEE R ?\#f,&”} TR T A
R Ap M B ] MoE g‘;éﬁ‘zé 3 AR - R A
R A LT g BerH p LengEc B s A,} B - E@ﬁiﬁ—i <A
Aedo A ARERELFTHLAGEEPE APTTE RE

NEYepp P kA2 TRORY o
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//

Tupnlngy Layer
Bl 229 A gz A%

‘e g pt bt e g2 (Self-Organizing Map, SOM) &%= fif 4% % & ~ §
O e i B plohonen(1981) #1424t ) e fAtcHR S e g kg
SR pE S ez Gy 0 AR R AR o A AR A R A oD
EA G A E R RER » g O~ s R g o BTy - BAY
GaiF A% AlE  ERE RSN GG WL R » F (]
FIRFEE 2w e - 50 F T8 EAF e drd @ ¥ ™
% @ F M3 fe(Mexican Hat Function)i& {7 45 - 3% S dicid a%] » B3 %]
MEAH Gz PR ES T FR > BI2-105 50 By Sfior B kKT
phd T EEHE > LB phdk T TR o R Sl BaTHE (B
Beflgpw) WRXEI AT 30 raw,%rflﬁv*if@ ;P AR R R
AT F R BARR O e Ak n BGR AR R G 83 | o o
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Mexian Hat Function

05 | | ! 1 1 | | | |
- - K -4

B 210 %0 8 iyaik

SOMie e & P &b > £ pph 5Fen™ 34 > Mg ey MR m@?]

wE o RED - G E B B aep: 5B (Konohen, 1989) -

HEE g Y05 @ g A s de e 8§ SRR 008~ v
£ BRI g~ ¢ SRR Ao B B2 (Negnevitsky, 2001) -

BLSE YT RHEA 7 SRR AR - R sl
AeTFiRHE oR-BHEPMELEAAPIRY A2 RALEHEES
iR E o ASOMeHEN A8 > AdoAl KA ARG A # ho B F

Lo xprag 2 B> M LY hE g il
(R3¢ % > 1996) -

243 EH FRBipMA Y
AR Y o R RS S kR AT g A
WA R By o AT IR AR S A *
iR T Y TR o A i e
Hsiao & Tsai(2005)/4 i » * 2 % SRS N2 AR F PR
oo d PIYUE PR TR 1 S G ol 11 AR F)E 0w B 2 (Genetic
algorithms, GA)2 5 1 it ek 3 » KB K FHA ST %07
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oo M3ELAFRETIHNRE TETTERERLT R RS-
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1. Derrick Rose 2. Chris Paul 3. Russell Westbrook

8. Tony Parker

B 3-5 NBA2010 L + ¥z 14
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# 3-8 NBA -+ + ¥ 2010-11 5% F 7 38 & 4 T 328y

Ranking Minutes | Points Steals | Rebounds | Assists
Per Game

1 | Derrick Rose 37.4 25 1 4.3 7.7
2 | Chris Paul 36 15.8 2.4 4.1 9.8
3 | Russell Westbrook 34.7 21.9 1.9 4.6 8.3
4 | Deron Williams 37.9 20.1 1.2 4 10.3
5 | Rajon Rondo 37.2 10.6 2.2 4.4 11.2
6 | Steve Nash 33.3 14.7 0.6 35 11.4
7 | Stephen Curry 33.6 18.6 1.5 3.9 5.8
8 | Tony Parker 32.7 17.7 1.2 3 6.5
9 | John Wall 37.8 16.4 1.8 4.6 8.3
10 | Jason Kidd 33.6 8.2 1.7 4.4 8

10.0

9.0 Derrick Rose

8.0 QM/ Chris Paul

70 -“? *‘%J;:_ —— Russell Westhrook

6.0 """"'---_______,I/ - Deron Williams

5.0 Rajor Rondo

4.0 Steve Nash

3.0 Stehon Curry

2.0 Tony Parker

1.0 JohnWall

0.0 | | | Jason Kidd
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B 3-6 NBA - < iyfrg F £ K £ TI9EITRE
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% 3-9 50 k2 20 =

ol ey ey | N s alena jrea
shoel 2.55 2.45 1.7 shoe26 2.5 1.95 2.25
shoe?2 2.45 3.4 2.2 shoe27 3.15 2.3 2.9
shoe3 1.95 2 1.45 shoe28 2.7 3.15 2.5
shoe4 1.75 1.8 1.75 shoe29 2.7 2.5 1.95
shoeb 1.55 1.9 1.65 shoe30 2.95 2.55 2.5
shoe6 3.65 2.5 2.85 shoe31 2.25 2.4 2.45
shoe7 3.75 2.95 2.8 shoe32 2.4 2.45 2.2
shoe8 3.15 2.75 2.4 shoe33 2.75 2.5 2.4
shoe9 3.05 3.5 2.6 shoe34 2.55 2.95 2.55
shoel0 (3.4 1.9 1.85 shoe35 2.4 2.25 1.8
shoell |2.3 2.35 1.95 shoe36 2.5 2.35 2.6
shoel2 [1.75 1.75 1.65 shoe37 3 2.35 2.75
shoel3d |2.8 3.1 2.4 shoe38 2.1 2.1 1.6
shoeld |2.95 2.25 2.2 shoe39 1.5 1.65 1.85
shoels (3.2 3.1 2.7 shoe40 2.1 2.9 2.3
shoelé |3 2.95 2.5 shoe41 2.35 2.25 2.1
shoel7 |2.65 2.6 2.65 shoe42 2.15 2.6 1.8
shoel8 (2.4 2.1 1.8 shoe43 2.6 2.55 2.55
shoel9 |2.75 2.2 2.35 shoe44 2.6 2.75 2.4
shoe20 |2.5 2.45 2.15 shoe45 2.55 2.25 2.25
shoe2l (3.4 3.25 2.75 shoe46 2.3 2.35 2.15
shoe22 |3 2.2 2.45 shoe47 1.95 2.55 2.3
shoe23 (3.4 2.95 2.6 shoe48 2.55 2.15 2.35
shoe24 |2.95 2.5 2.7 shoe49 3 3.55 2.95
shoe25 |2.75 3.05 2.75 shoe50 3 3.1 2.8
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# 3-11 NBA -+ * ¥ 7 38 5 4 Hcdp i R0

7 34 * (#72) | Minutes | Points Steals | Rebounds | Assists
L X P Per Game
1 | Derrick Rose 0.90 1.00 0.22 0.81 0.34
2 | Chris Paul 0.63 0.45 1.00 0.69 0.71
3 | Russell Westbrook | 0.38 0.82 0.72 1.00 0.45
4 | Deron Williams 1.00 0.71 0.33 0.63 0.80
5 | Rajon Rondo 0.87 0.14 0.89 0.88 0.96
6
7
8
9

Steve Nash 0.12 0.39 0.00 0.31 1.00
Stephen Curry 0.17 0.62 0.50 0.56 0.00
Tony Parker 0.00 0.57 0.33 0.00 0.13
John Wall 0.98 0.49 0.67 1.00 0.45
10 | Jason Kidd 0.17 0.00 0.61 0.88 0.39
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4 3-12 NBA -+ < iriEFa k%5 0~1 1 i
T34 (em) (@ | RE4 (R AE |4 E|FE
LA
1 | Derrick Rose 1.00 | 1.00 0.70 | 1.00 | 0.10
2 | Chris Paul 0.70 | 0.51 0.73 | 0.55 | 0.71
3 | Russell Westbrook 0.70 | 0.51 0.73 | 0.55 | 0.71
4 | Deron Williams 0.85 | 0.72 0.47 |0.87 | 0.48
5 | Rajon Rondo 0.89 | 0.28 1.00 | 0.52 | 0.55
6 | Steve Nash 0.30 | 0.40 0.00 | 0.00 | 1.00
7 | Stephen Curry 0.30 | 0.55 0.40 | 0.19 | 0.00
8 | Tony Parker 0.33 | 0.57 0.53 | 0.35 | 0.32
9 | John Wall 0.82 | 0.55 0.77 | 0.87 | 0.19
10 | Jason Kidd 0.00 | 0.00 0.07 |0.52 | 0.71
% 313 NBA - % #rimsemif o 21 (( 32+ 32)/12)
(472 /<32) |Minutes |Points Steals/ Rebounds/  |Assists/
7t *  |Per Game/ | A& o TE
-t R
Derrick Rose 0.95 1.00 0.46 0.91 0.22
Chris Paul 0.67 0.48 0.87 0.62 0.71
Russell Westbrook [0.54 0.66 0.73 0.77 0.58
Deron Williams 0.93 0.72 0.40 0.75 0.64
Rajon Rondo 0.88 0.21 0.94 0.70 0.76
Steve Nash 0.21 0.40 0.00 0.16 1.00
Stephen Curry 0.23 0.59 0.45 0.38 0.00
Tony Parker 0.17 0.57 0.43 0.18 0.22
John Wall 0.90 0.52 0.72 0.94 0.32
Jason Kidd 0.09 0.00 0.34 0.70 0.55
% 314 S0 EHREERMERLDI A EKE
FR L. . ) FR . . )
& R R FE N REA (R A FE
shoel 0.47 0.42 0.17 shoe26 [0.44 0.16 0.53
shoe2 0.42 0.92 0.50 shoe27 |0.73 0.34 0.97
shoe3 0.20 0.18 0.00 shoe28 |0.53 0.79 0.70
shoe4 0.11 0.08 0.20 shoe29 |0.53 0.45 0.33
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shoe5 0.02 0.13 0.13 shoe30 |0.64 0.47 0.70

shoe6 0.96 0.45 0.93 shoe31 |0.33 0.39 0.67

shoe7 1.00 0.68 0.90 shoe32 |0.40 0.42 0.50
shoe8 0.73 0.58 0.63 shoe33 |0.56 0.45 0.63
shoe9 0.69 0.97 0.77 shoe34 |0.47 0.68 0.73
shoel0 |0.84 0.13 0.27 shoe35 ]0.40 0.32 0.23
shoell |0.36 0.37 0.33 shoe36 |0.44 0.37 0.77
shoel2 |0.11 0.05 0.13 shoe37 |0.67 0.37 0.87

shoel3 0.58 0.76 0.63 shoe38 |0.27 0.24 0.10

shoel4 |0.64 0.32 0.50 shoe39 |0.00 0.00 0.27

shoel5 0.76 0.76 0.83 shoe40 |0.27 0.66 0.57

shoel6  |0.67 0.68 0.70 shoe4l |0.38 0.32 0.43

shoel7 0.51 0.50 0.80 shoed42 10.29 0.50 0.23

shoel8 |0.40 0.24 0.23 shoe43 |0.49 0.47 0.73

shoel9 |0.56 0.29 0.60 shoe44 |0.49 0.58 0.63
shoe20 |0.44 0.42 0.47 shoed45 |0.47 0.32 0.53
shoe21  |0.84 0.84 0.87 shoed46 |0.36 0.37 0.47
shoe22  |0.67 0.29 0.67 shoed47 |0.20 0.47 0.57
shoe23  |0.84 0.68 0.77 shoe48 |0.47 0.26 0.60
shoe24  |0.64 0.45 0.83 shoe49 |0.67 1.00 1.00

shoe25 0.56 0.74 0.87 shoe50 |0.67 0.76 0.90

3.4 REFRTH LA
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*

ORI R AR *ﬁ%%?ﬂ}ﬁ?féﬁvﬁ
A A”M“% v TREIE Gy
HWRBEDA S LG A0 P RER S 2T T
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Bk % — gExkes > 3k B 2 Derrick Rose & 6] » H3H35 073 384T

Derrick Rose (1, 0.46, 0.22)
% — HErki: (0.47,0.42,0.17)

11-0.47|+]0.46—-0.42| +|0.22-0.17|
3

=0.2085

Py B 5 020850 At KPR A At B A koenE BRIk BT
A enT 108 4454 @ (MAD) » {7 4 1 8.3k ¥ Derrick Rose #73] #

‘k‘F‘ i
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4 £ 3-15 @ars L 4 Pt ] 50 ki 10 0F g 48 5 E

-l
o

Sy ehskip BT 2 BIRA 0 BT P 50

layers \Derrick |Chris |[Russell Deron  |Rajon |Steve John|Jason

S N\ JRose  |Paul |Westbrook |Williams|Rondo|Nash Wall |Kidd
1 10 28 |16 22 2 36 |1 29 |29 |47
2 29 34 |13 30 9 26 |29 1 13 |46
3 B s 8 40 |27 35 [35 |28 |31
4 35 2 |28 33 28 |48 |42 42 |44 |45
5 42 25 |50 14 34 |37 |18 18 2 |4
6 6 9 |44 37 25 31 |38 20 [34 |32
7 14 44 |15 24 47 |17 |20 11 |1 |48
8 8 16 (30 19 13 |43 |11 33 (20 |40
9 18 43 |34 16 49 |19 |3 32 11 11
10 20 50 |25 43 31 45 |33 14 |42 |20
11 30 17 |28 27 44 24 |14 41 |16 |39
12 11 15 (33 31 43 22 |32 46 |40 |26
13 33 21 |9 44 16 41 |4 45 32 |5
14 7 30 |40 36 50 |32 |46 19 25 [19
15 32 40 |14 48 17 |46 |30 30 (35 [36
16 23 33 |2 45 15 (33 |45 10 |33 |14
17 22 36 |22 17 36 |20 |19 38 |41 |4
18 41 23 |24 20 21 |18 |10 43 |46 |35
19 24 49 |19 32 23 34 |43 44 |8 |33
20 46 8 |43 13 30 (30 |44 48 |45 |42
21 45 31 |21 23 33 |25 |24 22 |18 |43
22 19 24 (17 29 32 |44 |48 24 |43 |44
23 16 20 |20 46 24 |14 |22 17 14 (12
24 43 48 |32 6 46 6 |8 26 |17 |18
25 44 32 |37 15 8 11 |17 31 |19 [38
26 37 45 |45 34 42 |35 |13 8 30 (22

45




27 38 19 |29 26 20 47 |26 36 50 |29
28 17 22 |48 28 48 39 31 13 48 3

29 48 47 |49 41 45 50 |47 47 15 |17
30 27 37 |7 47 41 4 36 37 23 |30
31 13 29 |47 50 37 12 |12 16 47 |1

32 47 46 |31 11 11 40 |16 4 26 |34
33 15 7 36 25 19 28 |5 3 31 (37
34 26 26 |46 9 7 29 37 34 36 |24
35 31 14 |26 1 22 16 |4 28 9 |8

36 21 41 |41 10 29 38 |34 40 24 |2

37 36 11 |27 40 26 49 |28 2 22 |13
38 34 1 11 21 14 8 40 12 38 |28
39 28 27 |1 35 27 15 |2 5 10 |27
40 40 42 16 7 35 13 |25 25 21 |16
41 4 35 |42 18 1 10 (27 27 37 |25
42 3 6 35 42 6 1 23 39 7 |10
43 50 18 |10 2 18 23 |50 23 49 |23
44 2 38 |18 49 38 5 39 50 4 |50
45 25 10 (38 38 4 42 |6 6 3 |6

46 9 4 4 4 3 3 15 15 27 |15
47 12 3 3 3 12 7 9 9 12 |9

48 5 12 |12 12 5 21 |21 21 5 |21
49 39 5 5 5 39 2 7 7 39 |7

50 49 39 39 39 10 9 49 49 6 |49

d 43167 AP HE - B i B H Lk £ pHdl 4 S ihiT
s > 2 ¢ &4 Williams ~ Nash 2 Kidd = =3k B v i ch e fp=c #ic 7
AU A ik - 3 (S A
(PR E= R RIS S 2 < U 3 méﬂ:ﬁ/ﬁ\ CEI s AT ML Bk S

HENY A Z:Eﬁ”ﬁ,)g\l 1 5 o
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# 3-16 sRERfRsk R 2 AP M AEL L

Rose | Paul | Westbrook | Williams | Rondo | Nash | Curry | Parker | Wall | Kidd
Rose - - - 8,14 - - 291 | 29,1 29,1 | 20
35,42 | 35,42 | 42,20
18,20 | 18,20
Paul - - 13,44 16 9,25 - - - 2,13 | -
50,34 28,34 28,44
28
Westbrook | - 13,44 | - 8 28 - - - 13,28 | -
50,34 44,34
28
Williams 8,14 | 16, 8 - - 43,19 | 33 33,14 | - -
Rondo - 9,25 | 28 - - - - - 34 31,40
28,34 47
Nash - - - 43,19 - - - - - 45,48
Curry 29,1 | - - 33 - - - 1,29 29,1 | 11,20
35,42 3542 | 20,11
18,20 18,20 | 42
11,33
- 33,14 - - 1,29 |- 29,20 | 11,20
29t 35,42 11,42
Parker 35,42 | -
18,20
18,20
11,33
Wall 29,1 | 2,13 | 13,28 - 34 - 29,1 | 29,20 | - 11,20
42,20 | 28,44 | 44,34 20,11 | 11,42
42
Kidd 20 - - - 31,40 | 4548 | 11,20 | 11,20 | 11,20 | -
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RS E N SN R U SN T Y

R Y R 2

e
=1

o
no

-

iz

S

w PR \igji\fgﬂ_%‘?).ﬁi;/tﬁmﬁ

e $ R 2 e i B 5 e T B i s R
B3 e Kl EHBESHERpMFTREY TRFS SEAE K
Eh3 e gt Tia, & TW‘?]’\ HELE RSB X k& T o
X = (X, Xy, Xgyoery X )T
B X35 B AT TR e R
nes AR A ORI B B
3 SOM # #9734k A ik 2 43 adp i B phost 3
CFRERAR IR A g AP TR o B 2
GBS FRPESHEER AR

(2) #k
FEIOA R R

Rlicig o F)P SOM JpfEdd 5
S Ak b o PTG R AR B R OR

S SR Rl >
* 5 _g‘ A 'u’?’ffﬂ\mﬁgﬁﬂ];fif’}o#gf]-m,?;fd m&ﬂ_r‘ g,

PIATS e A e R 325 L BRI BT A R A o RIRERT
K T R A 60%~70%2. B (3R 255 0 1999) o

ST e

Al AR K 5

TIREER AL S0~ A HRAHs 10> F)ptBA &

36(6x6)% 6(2x3) » L 4 3-17

48



% 317 SOM g F# 4

Bt | hEe b5
5 Hic
B~ R AT 5 A 3(w 1) 3((w 1+ 12)/2)
RS 2 2
LER 6x6 2x3
A4 B Y ik F 0.9 0.9
A7 e AR AT L 1 1
e AHP 50 10

(3)@1»@3%@4,@];33:11%& :Eiﬁﬁ%»@jd@aﬁﬁ%ﬂg@gd@a
I e S e

W, =W, W, Wiges W,y ]

Hew, &% j TM%J:",/%;#@ g ks d fwa?]» BA g i E (e
jEE DR e g dkp o
d 56~ & i) i A e

FRREYREAFP > APT U AGEFEY HIEF AT
e ¥ 0 36 BA A adp R RR o VA S R
SRS AR o RSB 311 adpE R ER 0 H B ARET o B
AR IMEAR R o TR gt RO R AT & IR SOM R R

AR

05 | 15 | 25 | B5 | 45 | 55

©04) | (14 |24 | B4 | 44 | 54

0,3) | (13) | (23) | 33) | (43) | (5:3)

02 | (12 |22 | 32 | 42 | 52

01 | @1 (@1 |Gy |4 | G6GLY

0,0) | (1,0) | (20) | (3,0) | (40) | (50)

Bl 3-11 p o ph 5 ). Mx@a] - RBENEE L
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Toox g o TRAR P DR AR o

A

d 3 LBk T e s s o %

B
¥oed kP Rifeac T £ 6
75 E AR B R B Rl B 0 MY - PR RE )
b R B  E 0 P RS P Y TR RS S Y i S o
MITE TSR - ZFY 0 MRRAFE eRAEE -

3.5.2SOM R 58 ¥ 25
(1) *es&4-4:1t (Initialize the SOM Network) : 5 3% T4 S~ & %
BV 54 PEE 01 2 B enf Sok 3k TR i B o
(2) #p-frde 27 fe (Select the Best-Matching Cell) : AT r?i%l IS
v EEEE Y EF k] %A 2 EES (Euclidean Distance) » 4r
3 PR E o HY g S A BHca,a,.,8 0 X & ﬁ%l ~
B XXX 0 W 5 A A EREE W, W, W, o

d(xi,w,-)s\/i a, (x)-a ()|

(3) By ¥ EEE+»E (Adapt the weight vectors) : 5iE L & B 1y
S B S Sl £ RSN A TR LA s

WM
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(4)

W, (p+1)=w, (p)+Aw; (p)
g0 AP s imecan P opEaE Y RD o T B
gasfpie W e Ae X 4B 4 0 #4 Haykin
(1999) # 7 # 4 % ¢ 27
Ay =ay; (X —w;) @
19 o LERN 012 WhBy iy, L ga | o
4

my o A GRS R MR AN ELS 1 AR

& & 2% frac (Check the convergence) : dp i = ficée 10w 3|45 3%
Qufiery > 2D fpaS#ci 100 54k o

ﬁmw@%%&éy%&i@ﬁ&%#@aﬁﬁﬁéi%@’%
BE - BRAPRSIREED RSN SA > T ETRA LR

BipfE P iz o

FOlmm B Lz i w22 4 B LA %5 SOM gt
0.67
X, =|0.42
0.33
Ao e £
0.57 0.91 0.04 0.02
w,=011] w,=|0.78 =|0.28| w, =014
0.38 0.65 0.61 0.06

FAPER S RE R ORAL RS

51



d (%, w,)=/(0.67-0.57)° +(0.42-0.11)° +(0.33-0.38)" =0
d (%, w,) = /(0.67-0.91)" +(0.42-0.78)" +(0.33-0.65)° =0
d (%, W,) = /(0.67-0.04)" +(0.42-0.28)° +(0.33-0.61)" =0
d (%, w,) = /(0.67-0.02)° +(0.42-0.14)° +(0.33-0.06)’ =

0 (3) (T A AR 2

1 (x,)=arg mjin{d (%, )} ~

”T""I”,b'_‘?ﬁéfi)\ X, BT RRRHA S L 1EHN S f'rv'y@J)\ﬁﬂ\

F.

CEE RS S REROEC PERIREE SRS S
02 & SFHEE W 5 e L T W
0.67-0.57 0.02

Aw, =0.2x| 0.42-0.11 |=| 0.06
0.33-0.38| |-0.01

BN s pil o EES R [ ke

0.57 0.02 0.59
W, (p+1)=w,(p)+Aw,(p)=|0.11 |+| 0.06 |=|0.17
0.38 -0.01 0.37

BRI B AR E e B § ol e R AR RAR R D
PR 2% Bk UIREERR A L 6] BE R A 3 g@l % Hicik Iy

U3 A EH B 6X6 AR Y ok B EE s d R A Bdp b i

\4-\

B

Ui w2 % 50 B 1R & B SOM e i A 7 5 (F] 3-12) -
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B 3-12 $&» pdp i 7 B coph SiE AR

3.5.3 SOM g 3® 5 dp

FI* BN BEE S T R enikdy o EE LG Bl BOVIERY L Bl
Bt Flo - BROLSFLSERE T A BHE P RS wioige 4
550 AR AR PN L TR P AR R B IRARR > F] ok 3
BARE RIS ﬁwmgﬁww& M EARRARE P48 E 4 B
E TR AT EEET P M AR > FI I EAR ] B AT
Fend B R~ odm G IER £ 7 Hp L LR AR © Benied

VR EAR AT P AL TORARR T HaE Y w By R4 A
R AR B fj*u—«‘ia PR RAFERE 5 Y £ iRy o

dOTREFSEYV IR AL RERSG TP WA
FORAE Y 0 NN A G A A A RRHTE eRFL D]
fewrakd SNEFE DR p BECIEY ] BRI ST
o £ d N(0)rE D Ees kTG (s 0 1993) -
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3.6 18| iLhe Bt ek 28
3] B vEA SRR 2 f#@% 3t % K B A% (Multi-Layer Perceptrons,
MLP) » — 4@ * & ¥ j7 & 5 354 7 @ 3L /% & /2 (Error Back
Propagation, EBP) - & # %= BP(Back Propagation)i& & = » ¥ 3" %
kad - FY ﬁs?] » e fop 1‘;’%—%?]»1 Eeop ¥R g H %J R
VIR ARF PP REAT VR T REFRRZEL > T A
*% ;% (Gradient Steepest Descent Method)#-pt 22 % 1% 5 i3 I if 2 ¢ dhde
BEER Ehkyy & A PeERY = {1 FFF BEY FRTREE
ARA TREAL - K AR A TR o TR R A SR A (S R
IR T R T méi%] P AL B PAR N Bl £ ¥ rd EARANENRE S Mz gk o =8

o 50 - HARL A RT R TR L S A 2 5 T

FL ﬁz{ ) I’(Ei\!l\-\/f “VL»E;;”'F—I ilt:'_’_ o

3.6.1 BP fejuit =

L% BP RN B KRR LB B K 25
B oid RAEA L0 o RS R AR 3R ET R
L3 S ILIEE S R T et S
RIS o AR U R G g o TR i S 2

FR TG L (MAD) 2 5 ot B 2 SOM 4 #fenig % dorp & BP
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Yol ZREEV L 5 6 Bapw o l{“nc‘yl”?}ﬁ;‘iﬂr‘ 5 B B S
e BRRIREER ALK S F 2 &0 TS 5 010000 o ik s o
rEBR1 Bl BerEEs0-

RA LR AN S A B SRR AR 4 o

4 A PR GRS o Bl o g A e LR s 2 (Fi)
VIR B R 2 PR A S AR S AR o e T R L ) ik
A FR TR A  EL o A - TP HER T HRE
A LRI € et F B g THAREY | (Overlearning)
HoGe o TRREPIRR A AR L AR RAR | > TSR B R AL R
AR T AR L PTG o TP 0 RAESEF o ERA M S A dkT b R AEA
FeR B WIREAM > LI FHRAB o EREAN LAy ) RER
AEALBEVRE AL R R BIREFER > E O EE R
Ao g s (e 0 1997) o

— R A A e TR e

(D) f 8 BT =( ~ 4 g ety R A S A2 (Ri)

>=4
(2)— AR A =( ~ A 5~ o R A S i) (Afeiz)
>=8
(3) FHE A" AL =(ay ~ B A4 S5~ oty 0 A A 35~ )2 (e 12 7%)
>=16
d 1 E e T R LR A SR L R R R 2

EEZD D EBGAH A BIE T ¥ b Kwok & Yeung(1997) % 4 3%
Jy enie i 3 £ 2 (Constructive Algorithm) > 3k = #icp " g 40

A BHCE A LR - SR S A B B P35 £ (Mean Square

55



Error, MSE)iZ F| % LR35 L@ it 2 s pr2 P4 g ~fio

LBl e g o

AL G LA E K ergy D anh ek R G ARk B
FAED] FIER BER > & 54— A S A BB AP DA ERE M G
B2 KT
362BP ®EE Y 25

ISR A TS F R R R )
ARl R R AR B

FRA TR

o

EA TN Y 34 WA

DXRTEVEF g~ FLFL -

Qi A ER A L W, "*"’ﬁia? N L W,

(B)d » 1 pE A2 P ARy I E -

DFF T BERE Sm Dy BRI SRy,
% BP s @ > F i * % I #c(Log-Sigmoid Transfer function, S
A5 50 8) 0 Ae B 3-13(a)#7or 0§ (TREER A A G b i O
o LRI S @I G O)F L > T A B EE AR Y

| B Y hp cho

WARY UL BEE L Bk

Bl 3-13 8-S 7) ik Mk ol
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GE (6 B TR O B R 0~1 2 B g R S
& * A4k A5 I Bc(Linear Transfer Function) » 4o @] 3-13(b)#77 » i %

BBy LA BB R e B 314 4 B- 3 A B R E A -

| Hidden layer Output layer |

| Y _ |

o IWi} AﬁAL»me} ﬂé
m REONRS -
1 3 nl |logsig| | | n2 lpurelin| | Yk
S L D2 e
S | ! I e = E il
ERBERL | . AR

Yi=logsig(IW{j,i}pl+bl) Yk=purelin(LW{k,j}Yj+b2)

K
(5): 5§22 miew E=@0/2)D (d —y)°
k=1

T BRI A

(6) & I+ B K 0], j=1., Lo~ 3 (7)) B R 050 k=1 K
x4 (8)2
g gy e 0 =(d; -y Tet)) @)
I IILE S5 =[Zk:5k”+1wkj]f (net])

(7) = w182 & g 1 A R E (wy(p+D) =wy (p)+75. (P)y] () & A A L

(Wji (p+D) = Wi (p)+15,(p) Y?_l( p))

@)r3#H3 3 EAFE LB B PP RIfEE D] B R 2
F B PRH S ko
2SN A w K B EAPLER D O S A SHni A B § 0 5 0/ - &7 A

HPERFFEHPHRENSE > F LB BRE -
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AF g T 0 BP e £t =0 & % (Batch learning) s 58 i
B BAERBP i HE Y EMLF P - B AP ATE R
F o AR B R (5 R 2 3N) ﬁiﬂ*#\% (6 kK@
£E(9):

|
i
a\
I
[y
Y
Ak
[l
i\g
ot
b
o
(A.n.
>_L
H
U
)@4
ﬁi

AP AW & p s AT SR E B RE S P SRR A D

s o
o

M Y LATEEE N 3 T SRR

(1) 41* % e ko f30 L ST 3of R > Haakad F 0 % - &
Bkt R Sl BoA LR

2 A7 33 % & hie(Noise) & » 303 438 F § T i eniv

* I//}Ek‘ ﬁi% ’513 "L‘!g‘_‘{g %;/{_gtﬁitii o

3.6.3BP #rB=RH#

P B AT R AEV R PRI RY W U
Bt E k&7 Rdpihs WA RGN h P Rl s S
Sl ERAFL DR /WA RO ST FRT R ORER
I TR AR I A M - & BP R Y R
TR RS N R R R P a3 0w A Y P R
S BT Al AR A KA > T UREFRFEE Y dock
(1) 3+ % (Mean Square Error, MSE)

O RARRIN AL BP el FIA BN BA S ARG E Y,
EPEENET L P o wd ftadg AT Y 27 LR (50 10)¢
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A% A D 3B - 204 255 SOM sk i AT BUTA 1
fZﬁF’ 3.4 :T'm},a' r} Ll%;}’*k}f‘}-“l‘% ’ ]Ff;u__]! -F)»‘:;ﬁﬁfﬁ/w\ F'_},EJTE]J

0 & IR EEEE A SOM HE2S RO A 45 > Bh 1 G 445 4 el

<

Rip % 1% =

\4

—=

TR SR LR R D PR AL TR o F S - P
B R A TE L BP $ RS e 57 P RER LT HEY P
o WP BP AR A SRR AN R T o B Z IR A UG
BP e 2 2 (5 crsg 4] 3 B~ SOM e e pt 5 B 17 5 & 533 250 2

¥ g o

4.1 SOM R4 15 41 £ 34
BYRG A JTaepF o T U A TR ry il a0 fORR
A~ 3t g )RR TR SRR 0 I g st
B H LA 4w R Y o T 34 R (Feature map) o Atk
g Ak L LY AR I R B i~ RSN TR A
FRIAE 5 5% Wy~ B3t ph ff(Image) © AR ARBY  — TR~ RS
%ﬁ@f- \%Hﬂaf@W@JV”’Fﬁmf%fiflkﬁ”ﬁﬁ
sk ik 4W%Tﬁ%m%%ﬁ¥&57%ﬁﬁ% %R
3| % A& F(Density map) ~ f* 7 {7 svdy » 430 B R BECE A o
RS FEF AL A g5 LFERABIR - FE O
@;Fi’méﬁﬁﬁiﬁtﬁgﬁmﬁz R f g
H o

2B g ik B HEF DR
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4.1.1SOM 2_z¢ R 4 87 3

AP A ROK 34 Feak W RIRE p L L Y ¥F
PR BEAF BT R R < R I g 0 AR 4
e Ay o

A 351 & PR RS (3-17) 0 BB ~ PIHE A 2 g~ e 3
VIR B R R AR AF L - BEY ﬁfﬁi\}" KR TP iesk
- X EEHEY R EERESE > BI(4-1) 538 10 ) 100 S E
HAr STl > RRELFEY P P65 B2 2485 3 65
K2 PlERTE LR 80 B RE (2 IR A A i o U

BB AR R Pl T aok S .

0.38 1 T 1 T T 1 T 1 1 T 1 1 1 1 1 1 1
-0~ distance range
036+ Iﬂ n )
[ L
| I T S |
Py
o 0341 [ \ s] .
=4 " r H Dn N “EL
o vod VoSt ; \
= L Lo q ¥ ’q
L] I
w 032F 47 VS “oof , .
g B 15 oy }
g O m| \
E 03_ 1'- -
Z - %
c 0
E 028t ! .
L]
1
y
026 | 1
%
‘t\ ’Db
J:r
U_zﬂ_ 1 | 1 | | 1 | | r-l" 1 | ‘.E]
10 15 20 25 30 35 -I'lU -ﬂ-E 5[] 55 E-U 65 70 75 80 35 90 95 100

epochs

Bl 4-1 =Ry o2 BOEIRR & T aciB AR
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FEfidk® SOM et % 100 = § ¥ Bk E ¥ B % - F(4-2)
? BT TR R 3;@@] BENAFHFA  ERARSLECIEG 2 $ 18
31

—\

h-a

SEHYE B X MR L(CRBFAFEAN)Y R L (EAR+
P#R); Z ap i E+etr) d %}?—gﬂ: b5 q
3 e EP R ORE G]L“;ﬁd SOM i

ETIRS

BAT o LNl g M S - B AR R A L S

Heh
Weight Vectors
1~
0.9- X% 04sts  Russell
ee5 | Westbrodk

8- 12— % 03957 Steve Nash
-%P = ] X 06831 Y:0
L Y: 0.7278 zZ1
g]‘ *"\\ Z:0.5731

] |
L6 )
-'lIlI-J < f, DD';;;B Deron Williams
g].sa. Z: 0.6437
[ab]
D4 .
% X0
: 0.3388
.E]_j - Jason Kldd 7 pES{3 | | K 0.5208 Derrick Rosg
= ¥ 0.7166 n
M.zm Z:0.32 - f':-;qu_ﬁ']g
Johrn Wall X 0.57 Z'. 0-213
0.1 e :
702238
0.l .
1
0
Y:Speed+Steal X:Powerful+Score

B 4-2 10 + £k {5 (o W47 1) 2x3 2. 3 Mdn H ph i)

BI(4-3) & 2*3sprdphstenjp b= g > 0(6,1) % &> & i % -

>~ 3k B Derrick Rose #%p: 843 % 6 g cni>¥ > 287 5 T #FLE Lw
S FEs R L AR > K 123456 8 4 BT A S
ABCDEF#E-d SOMzk R A sgcnph st & ¢ (B o5 - L IriF

el ngn = 6 B> 2 ¢ AZE s ChrisPaul + Rajon Rondo ~ B #f &
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Steve Nash + Jason Kidd ~ C #f % Russell Westbrook+ John Wall ~ D #
% Deron Williams ~E #g 5 Stephen Curry+ Tony Parker ~ F g 5 Derrick

Rose o o ptaV i ¥tpe 3.4 &Rt R R AR B L & > F I X 3N

P

BAF & R Aok R B RIREE ik AR S 0 AT
SOM R — A2k enfaffac 4 o

Stephen Derrick Rose

Curry(5,7) 6,1) | ...
2 1 k (6.1) 1

Tony Parker

58 (1,2) 1

| (3,3) 1

Russell Deron Williams|: (4,4) 1
2 1 Westbrook  (4,4) '

(3,3) (1,5) 1

John Wall ' (2,8) 1

(3,9) L (5,7) 1
2 2 Chris Paul Steve Mash (5,8) 1

(1,2) (2,6) (3,9) 1

Rajor Ronde  JasonKidd

(1,5) (2,10) (2'10} 1

Bl 4-3 10 * #r3k 18 (oo IL+40 32) 30 2X3 451 P S R

RERAFAUGFGRE > K34 Fhoiie sk FTREEF AT
A A2 dAR AL A o #-50 BEIREEIR AE AT ARG
LG

(1) 3B fh ik o

BEF SRR E YIRS EFEPY N E S RN

50 fErkgth & @ (4 4-1) 0 5 7T B ARIIA T AN 21 Bk A
WA I BAE T BHR ARG AT CH 6 BIRAARGIAFI DA 6
Bk ARG » P ER 3 BHRABRBIATIFG - oo s? Pl

SO BH MRS S 2L Bk FATNRA I3 BHEA s L& L
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B#f® B Sfperakisd 4ol m FRgerd i S end 4=
B b > PRBX JIEG o iR A RSP E e FP o iH- A
M kenZE % T2 £ B B SOM Azhisdp kA 25eh
FHR R R 3 AT T o

4 4-1 50 Erkeest R 6 E AR £

54 HEE LR )

A | Paul+Rondo 2,9,21,25,28,34,49 (7)

B | Nash+Kidd 4,5,11,12,17,19,20,26,27,31,32,36,37,39,40,41
43,45,46,47,48 (21)

C | Westbrook+Wall | 13,15,16,23,29,44,50 (7)

D | Deron Williams | 8,14,22,24,30,33 (6)

E | Curry+Parker 1,3,18,35,38,42 (6)

F | Derrick Rose 6,7,10 (3)

4.1.2 SOM 2 zh ¥ ¥ iF 3
SRS E Rl RS RIE 8 I3 3220 Mol RS £F
HBP B i (VBB 0 A A AR ¥ P k3 2R
PE B Y LR Ft ikdg 411 ol dp S KiE T SOM At
TRERAE W N3 1 o
w411 & 00 BB ROFARAE DL e R o NP RE
B AL A g SR B SOM R dr ? B(4-4) » MR AR & 575
ek A R IR P e F RN ;ﬁ’u NI L
50 3t £ SOM R 5 & S chi B i ¥ g § A B 1 o &
35.1 & gk A (317) » SR~ B A2 BT R B~ BT
R e R 100 B Y TR e a8 AR (T Sl FE RS (4-5) -
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\, — "~ . BN s
S e - ol gl
F B o 2 E EQ J,\Ru
B — > E e
= & BL_—>"8
B 4-4 50 fFak¥E 3 g 143F 78~ > 6X6 dp 1 Pt SR
0.26 T L S ———
L | -0} - distance range |
0.2 ] |
022 -‘11‘ _
g 02 |II'.\ B
2 018} ‘- .
;Eﬁ 016} \‘; _
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E \
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epochs

B 45 50 Frpiih AR o2 BEIERR & At AR
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e fe 5g kg
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b AR s S
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S RO A RARRA KRB E o LM 2 SOM it o3k
FHER AR DA RS AR > R P 5T H o fpeniicE gl 0 %
SOM e kediy MR P FEd $14 5 6 BAFHFH - FIA B % dof] 46

S B EEY RRIG T S
(1) A% SOM pe M ARiT R3¢ chH A 24 dple 451 chfl A
ﬁ’ﬁWEﬁMié*%ﬁﬁi%’ﬂ%ﬁﬁbﬁﬁ%%o
(2) Y ®EFE EETR
¥) = ARtk AT 0 @ REPEE A - iR
VB R R R

(4) %% % - PEEAR A A, TE A6 chE 2 34 o

“’zL
At
RIS
o
-_g\-;'\
o
1=
NN

3
ol
|k
S5
)
i
[e]

\f“\ﬂ

(5) "LARAE e 2| #r3p g A fF - 2 o
B dgslandlaw R B A S e s H i SOM #rd] A
T R T /ﬁﬁﬁﬁﬂﬁﬁﬁ»m%wﬁ*’mﬁ$“”¢

FeR| B & g RSk m g 4 > 3 I f 3 0T BELT R 12

(1) $ar ik A2 chf 538 TR T i ) A 5 am %
G o 2 AR - AT R - M RS T A
B ¥ - 8 SR AR RARR 0§ B PN
TR o F o SOM ehph 5t € F 2 87 w43 2 dpehia)
RN Sl ) R R h A

(2) sREEH IR R PR AL RBE S R - FE 3 ¥
BT L HR A > TG A 2 (MAD)E H 4p i &

it R oo od N E_ T gy méqzkx;r”‘\"’%]ﬁb”“"fi,,mﬁﬂ\,{t
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Best Validation Performance is 0.15653 at epoch 13766
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Best Validation Performance is 0.37753 at epoch 2504
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T % % Numerten % =5 3735 1) 2010-2011 NBA + =~ frakis st &> & p
LEHTI L EET AR TES AR TP FERETEER BT
2eh 17 o

FEAE LR T AR FI WO FRFREAT B A G
1~9 &)

(Ps. [& 7 7 fE3k & cngF B> T SR EIRE FI)

(>
i
2

Ranking Minutes | Points Steals | Rebounds | Assists | mf* | R#4 | @#R | 4+ & | FE
Per Game
1 Derrick Rose 374 25 1 43 7.7
2 Chris Paul 36 15.8 24 41 9.8
3 Russell Westbrook | 34.7 21.9 1.9 4.6 8.3
4 Deron Williams 37.9 20.1 1.2 4 10.3
5 Rajon Rondo 37.2 10.6 2.2 44 11.2
6 | Steve Nash 333 147 0.6 35 114
7 Stephen Curry 33.6 18.6 15 3.9 5.8
8 Tony Parker 32.7 17.7 1.2 3 6.5
9 John Wall 37.8 16.4 1.8 4.6 8.3
10 | Jason Kidd 33.6 8.2 1.7 44 8
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[445n ) 50 g3k ¥4t 10 < £ F MAD %

layers |Derrick [Chris  [Russell Deron Rajon [Steve |[Stephen |(Tony |John Jason

shoes Rose Paul Westbrook [Williams  [Rondo |Nash Curry Parker |Wall Kidd

1 0.2085 |0.3352 |0.3048  |0.2491 0.4567 |0.4418 |0.1050 |0.0575 |0.1676 |0.3112
2 0.4396 |(0.1086 [0.1708 0.3195 0.1641 |0.4825 |0.3783 0.3039 |0.1610 |0.3519
3 0.4319 |0.5586 [0.5282 0.4584 0.5088 |0.4600 |0.2173 0.2809 |0.3910 |0.3020
4 0.4299 |0.5567 [0.5262 0.4565 0.5069 |0.3878 |0.3487 0.2790 |0.3890 |0.2408
5 0.4642 |0.5910 [0.5605 0.4908 0.5412 |0.4572 |0.3385 0.3133 |0.4233 |0.2158
6 0.2581 |0.3715 |0.3093  |0.1922 0.4732 |0.3580 |0.4351 |0.3697 |0.4392 (0.4821
7 0.3014 |0.2962 [0.2341  |0.2749 0.3980 |0.4629 |0.5160 |0.4524 |0.3639 [0.5647
8 0.2664 |0.2060 [0.0914  |0.0689 0.3374 |0.4278 |0.3032 |0.2395 |0.2212 |0.3518
9 0.4572 ]0.1231 |0.1535  |0.2413 0.1728 |0.5001 |0.4644 |0.4007 |0.2907 [0.5130
10 0.1782 |0.5144 |0.3629  |0.2579 0.6458 |0.4379 |0.2811  |0.2063 |0.3207 |0.4454
11 0.2844 ]0.3342 |0.3038  |0.2341 0.3816 |0.3584 |0.2152 |0.1296 |0.1755 [0.2010
12 0.4609 |0.5877 |0.5572  |0.4875 0.5379 |0.4013 |0.3352 |0.3100 |0.4200 (0.2717
13 0.3796 |0.0928 [0.0587  |0.1706 0.2241 |0.4373 |0.3183 |0.2491 |0.1390 [0.3614
14 0.2612 |0.3085 |0.1695  |0.0998 0.4399 |0.3549 |0.2309 |0.1560 |0.2349 |0.2396
15 0.3870 |0.1662 |0.1278  |0.1975 0.2680 |0.4299 |0.4387 |0.3750 |0.2650 [0.4873
16 0.3459 |0.1265 |0.0563  |0.1300 0.2579 |0.4184 |0.3383 |0.2746 |0.1861 [0.3869
17 0.3697 |0.1614 |0.2005  |0.1538 0.2631 |0.2718 |0.3083 |0.2340 |0.2354 [0.3070
18 0.2801 |0.3966 [0.3662  |0.2965 0.4736 |0.3360 |0.2109 |0.1253 |0.2290 [0.2733
19 0.3329 (0.2544 {0.1892 0.1048 0.3857 |0.2831 |0.2637 0.1781 |0.2474 |0.2179
20 0.2817 |0.2426 [0.2122 0.1566 0.3493 |0.3344 |0.2124 0.1268 |0.1728 |0.2038
21 0.3948 (0.1807 [0.1948 0.2646 0.2824 10.4747 |0.5057 0.4421 |0.3320 |0.5544
22 0.3181 (0.2692 [0.1768 0.0609 0.4005 |0.2979 |0.3026 0.2277 ]0.3066 |0.2771
23 0.3088 [0.2000 [0.1378 0.1786 0.3017 |0.4554 |0.4197 0.3561 |0.2676 |0.4684
24 0.3285 (0.2345 (0.1847 0.1029 0.3362 |0.2876 |0.2981 0.2327 ]0.3021 |0.3450
25 0.4560 (0.1194 [0.1351 0.2401 0.2212 |0.3434 |0.3947 0.3203 |0.2006 |0.4230
26 0.3916 (0.3081 |(0.2777 0.2080 0.4148 |0.2245 |0.3224 0.2368 |0.2827 |0.2144
27 0.3784 |0.3436 [0.2814 0.1327 0.4454 10.2377 |0.4073 0.3324 |0.4113 |0.3840
28 0.4254 ]0.0469 [0.1045  |0.2095 0.1783 |0.4091 |0.3641 |0.2897 |0.1552 [0.3776
29 0.1988 |0.2832 |0.2182  |0.1801 0.4146 |0.4172 |0.1296 |0.0535 |0.0984 |0.2866
30 0.2831 |0.1892 |0.1315  |0.0672 0.3206 |0.3408 |0.2607 |0.1970 |0.2489 [0.3093
31 0.3941 |0.2218 |0.2504  |0.1369 0.2543 |0.2635 |0.3249 |0.2393 |0.2853 [0.1682
32 0.3076 |0.2463 [0.2159 0.1603 0.3234 |0.3085 |0.2383 0.1528 |0.1987 |0.1778
33 0.2914 |0.1906 [0.1477 0.0727 0.3220 |0.3246 |0.2222 0.1460 |0.2058 |0.2487
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34 0.4237 ]0.0728 |0.1317 0.2077 0.1801 |0.3406 |0.3623 |0.2880 |0.1666 |0.3314
35 0.2538 [0.3703 |0.3399 0.2701 0.4473 |0.3623 |0.1845 |0.0990 |0.2027 [0.2470
36 0.3992 [0.1966 |0.2555 0.1420 0.2736 |0.2168 |0.3300 |0.2444 ]0.2903 |0.2298
37 0.3585 [0.2793 [0.2171 0.1013 0.3810 |0.2576 |0.3429 |0.2681 |0.3470 |0.3372
38 0.3588 |0.4855 [0.4551 0.3854 0.4736 |0.4219 |0.2109 |0.2078 |0.3179 |0.2733
39 0.5035 [0.5978 [0.5674 0.4976 0.5480 |0.3763 |0.4343 |0.3487 |0.4302 |0.2078
40 0.4260 [0.1896 [0.1592 0.2614 0.1777 |0.4067 |0.3647 |0.2903 |0.1864 |0.2004
41 0.3279 |0.3110 |0.2806 0.2109 0.3733 |0.3001 |0.2586 |0.1730 |0.2190 (0.1729
42 0.2549 10.3459 |0.3155 0.3125 0.3489 |0.4578 |0.1935 |0.1191 |0.1783 |0.2560
43 0.3461 [0.1405 |0.1945 0.1302 0.2577 |0.2779 |0.2847 |0.2104 |0.2293 |0.2686
44 0.3478 ]0.1245 |0.1260 0.1388 0.2559 |0.3463 |0.2865 |0.2121 |0.1609 [0.2704
45 0.3316 [0.2481 |0.2177 0.1479 0.3695 |0.2845 |0.2623 |0.1767 |0.2227 |0.1692
46 0.3288 [0.2898 |0.2594 0.1896 0.3372 |0.3140 |0.2596 |0.1740 |0.2200 |0.1566
47 0.3868 [0.2732 |0.2428 0.2222 0.2234 |0.3676 |0.3255 |0.2511 |0.2701 |0.1168
48 0.3713 ]0.2434 |0.2276 0.1432 0.3649 |0.2447 |0.3021 |0.2165 |0.2625 [0.1970
49 0.5512 [0.2022 |0.2326 0.3352 0.2520 |0.4237 |0.5435 |0.4799 |0.3698 [0.5922
50 0.4389 [0.1588 |0.1204 0.2230 0.2606 |0.3781 |0.4312 |0.3676 |0.2575 [0.4799
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(ritdrT ] 40 3k A sk BN ¥ B R2 B 01 5 % 4
40 ke ik A crak R o g E Y P R
TR
R A 2 314516 (7|8 |11|114|15|16|17|18|19|2025 26 27 28
A. Pau+Rondo oOlpoo0opoO0ioOO@OCOOWOIOOWOIORLIOIpPAL
B. Nash+Kidd ooo0oO0OpO©OO@OCOOGOOQILTOMRLTRLORLEELPE
C. Westbrook+wall O 0O O 0O 0O O0O0O0O0O121H0O0000OMOCIIPOIOFLP
D. Deron Williams |0 [0 0 0O 0 0O O L 0O O0OWOIO|0O|0 I
E. Curry+Parker il o111 000210O0O0O0OIITOM0OIOIPIO]LP
F. Derrick Rose ooo0O0OO@2QR1oOOO0OCIOOWOCIOOOIPARLEQE
TR
. 0(31(32(33(34|35(36(37(38(40141 |42 43|44 45146 |47 48|49 |50
A. Pau+Rondo ooo0oO0Mp1rOpOO@OOOOOWOIOOOIOMRLI
B. Nash+Kidd opplrpopoOooO0poOOCpRP@RrORLTOMRLTRLAMNLTEIO
C. Westbrook+wall 0 0 0O 0 O 0 OO0 OO0 I{1TOI|0OI|00
D. Deron Williams i1 0010@OGOOCIOOOOWOIGOIUOIII|OI©OIPO]I
E. Curry+Parker ooo0ooO0O@RQRroOO@REOOPXLOWOIOOIOIOIWO]I
F. Derrick Rose ooo0oO0poOGOpOERLTOOOOOIWOIOIO]IOIOIWO]I
40 st e PR b enliy 212 (3 5 1A )~ )
BRI
R A 2 3 4 H |6 [7 |8 [11114/15|16|17|18(19|20|25(26(27 |28
IA. Pau+Rondo 0.2 |1.1 |-0.1}-0.1}-0.1}-0.1}-0.1|0.1|0 |0.1|0.2(0.2/|0.2/0.1}-0 |-0 |0.4|-0 |0.1/0.6
B. Nash+Kidd 0.3 /0.1 |-0.2[0 |-0.2/0 |0 |0.1 0.4.-0 0 (0.3/0.3/0.7/0.8/-0 {1 |0.2[0.1
C. Westbrook+Wall |-0.110.1 -0 |0 |-0 |0.3 [0.3 |0.2|0 |0 [0.6(0.4[0 -0 |0 |0.1]0.3]-0 |0 |0.4
D. Deron Williams |0 |-0 |-0.1/0.1 |-0.1}-0.1|0.1 |0.4/0 |0.4|-0 |0.2/0.3|0.1]0.3/0.1}-0 |-0 |0.1]0.1
E. Curry+Parker 090 1.1 21/11/0 (0 |0.2/0.6/0.2/0 [0.1]-0 [0.8]-0 0 |-0 |0 |-O0 |0.1
F. Derrick Rose -0 |-0.1/0.1 |0 |0.1 0.9 [0.8 |0.1}-0 [-0 |0.3]|0.2{0.2]-0 [0 |-0 |0 |0.1]0.8|0.1
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IR EE Y50
ok R 4 3031|132 (33 [34 |35 [36 |37 [38/40 |41 |42 43 |44 45 |46 47 (48
/A. Pau+Rondo 0.1(-0 -0 |0.1/0.4/0.1|-0 [0.1|-0(0.2|-0 |0.2(0.1|0.2]-0 |-O |-0 |-O
B. Nash+Kidd 0.2|1 (0.9 !0.2 0.3/0.7|0.3-0 0.60.8 |0 [0.4 !0.9 0.8 (0.7 0.9
C. Westbrook+Wall |0.10 (0.10 |0.2-0 |-0 |-0 |-0 [0.2[0 [0 |0 [0.1]0 [0.1/0.1}-0
D. Deron Williams |0.5|0 [0.1/0.4(0.110.1(0.2/0.3-0 |-0 |-0 |-0 |0.3]0.30.1}-0 -0 [0.1
E. Curry+Parker 01-00 |0 |-0 080 |-0 |1 [0.1/0.3[09-0 |0 |-0 (0.2]0.3}-0
F. Derrick Rose 010 |0 |-0 -0 -0 |0.20.6/0 |-0 |-O |-0 [0 |0 |-0 |-O |-0 [0.1

40 B3k EED BUE R P 15 % (26 1R 8~ R4

IR Y Bl

ot R 2 3 4 5 |6 7 |8 1114 15/16|17|18(19]20|25|26
/A. Pau+Rondo 0.1/0.3 0.2 |0.2 |0.1 |-0 |-0.1/0.1/0 |0.2 |0 |0.3|0 [0.1|0 [0.1]0.3]0.1
B. Nash+Kidd 0.1/0.1 0.1 |-0.1/0 |0.1/0.3 |0.2/0.2|0 |0.1|0.2|0.5/0.3/0.9/0.9 .|0.8
C. Westbrook+Wall |0.2|-0.1{-0.1/0.2 [-0.1j0 (0.2 |0 [0.2}-0.1|0.9/0.4/0.1|0.2]-0 |-0 [0.2]-0
D. Deron Williams -0 0 [-0.1}-0 |0 [0.1/-0 |0.3|-0 |0.6 |-0 |0.1/0.1/0.3|0 |0.1/0.1/0

E. Curry+Parker 0.4.IO.8 0.7 |1.1 |0 |-0.1|-0 |0.5/0.1 |0.2|0.2/0.2/0.5|-0 |-0 |0 |-O
F. Derrick Rose 0.1/-0.3|0.1 |-0.1/0.1 |0.6/0.8 [0.2/0.1/0 |0 |-0 |-0 |-0 |0.2-0 |-0 |0.1

IR B Y Bl

ot R 301311323334 (35(36 (37 3840|4142 43 |44 |45 |46 (47 |48
/A. Pau+Rondo -0 |0.1/0 |0.1/0.7|0 |0.1]-0 |-0 |0.1]-0 |0.1]0 |-0 |0 |0 |-O0 |0.2
B. Nash+Kidd 0.1/0.5/0.6 .I-O 0 ]0.5/0.310.1/0.5]|1.20.3|0.9/0.2|0.9/0.6 /0.8 0.5
C. Westbrook+Wall |-0 |0.1/0.1}-0 [0.2}-0 |-0 |-0 |0.1]0.4]0.1/0.1]0.2]0.7|-0 |-0 |-0 |0.1
D. Deron Williams |0.6(0.2|0.1|0.4/0.2|0.1/0.3/0.2/0.3]-0 |-0 |-0 |-0 |0.1|0.1]0.2]0.1{0.2
E. Curry+Parker 0.1]0.1/0.3/0.2|-0 |0.8/0.1/0.1/0.9/0 |0 [0.5/0.2]-0 |-0 |0.1]0.4|0.1
F. Derrick Rose 0.210.1/0.1{-0 {0.3|0 |0.1]0.5/0.1{-0 {0.1/0 |0.1]0.1|-0 |0.3|0 |0

40 B3k EED HUE A iy 2 5 % (80 & 1R 1 4 » % )

EEEE A
R Al 12341516 (78 |1114/15/16(17(18(19|20 2526
A. Pau+Rondo -0 0.7/0.2]-0 0 |0.1/0.1/0.3|0.3}-0 |-O |0 [0.2]-0 |-O0 [0.1/0.9/0.1|0
B. Nash+Kidd -0 [0.1}-0 |-0 |0 |0.2]0.2/0.4[0.1/0.1|0.2/0 |0.7]0.3|0.9/0.5|-0 |0.7
C. Westbrook+Wall (0.2|0.1}-0 [-O0 |-0 [0.1/-0 |-0 |0 |0 [0.8]0.7]-0 |0.5-0 [0.1]0.1/0.1
D. Deron Williams |0 (0.2/0.3-0 -0 |0.2|-0 |0.4]-0 [0.4]-0 [0.3/0.1/0.4]-0 [0 |0.1/0.1
E. Curry+Parker 1 10.3(0.9/0.8/0.8(0.21/0.1/0 |0.4}-0 |0 |0.3/0.1/0.5/0.1-0 |-0 0.4
F. Derrick Rose 0.1/0 0.2-0 [0.3/0.4|0.5(0.3/0.2|-0 |0 [0.1}-0 |0.3(0.2}-0 |-O |-O
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S ER UL
I 303132 (33|34 35|36 37 38|40 |41 |42 |43 |44 145 |46 |47 |48 |49 |50
/A. Pau+Rondo 0.1/0.10.2|-0 |0.2|0.2|-0 |-0 |0.4]|0.1]|0.4|-0 |-0 |0.2|-0 |-0 |0.1|-0 |1 |-O
B. Nash+Kidd 0.410.7|0.7|0.1 !0.4 1 -0 [0.4/0.9/0.6/0.1/0.5(0.11.1/0.7/0.6{1 [0.3]0.2
C. Westbrook+Wall |-0 |0.2}-0 |0.1/0 |-0 |-0 |0.1}-0 |-0 |-0 |0 |0.3/0.9/0 |0.2}-0 |0.2]0.1/0.9
D. Deron Williams |0.8(0.2]-0 [0.6(0.2/0 |-0 [0.10 |-0 |-0 |-0 |-0 |-0 |0.3]-0 [0.3]0.2]0.1/0.1
E. Curry+Parker 0.3|-0 |-0 |0 |0.2/0.6/-0 |0.20.8/0.1/0 |1 |0.1/0.1/0.3|-0 |0 [0.1]0 |0.1
F. Derrick Rose 0 |-0 |0.2/0.3/0.1/0.1/0.210.6(0.110 |-0 |-0 |-0 |-0 |0.3}-0 |-O0 |-0 |-0 |0
40 Bk D MUER A m@?‘l I %% % (106 }j_,_%;?—n_ﬁ_@?l » 5 3K)
S ER UL

ot R 1234516 (7 8 |11]1415]16|17 18|19 |20 25|26 |27 |28
A. Pau+Rondo -0 10.8/0.1j0 |0.20 -0 [0.3-0 |-0 |-0 |0 |0 |-0 |-0 |0.1/0.7]-0 [0.11.1
B. Nash+Kidd 0 -0 -0 |-0 0.1/0.1}-0 [0.2/0.1/0.1/0 |-0 |0.6/0.3|11.1/0.6-0 [0.7/0.2/0.1
C. Westbrook+Walll-0 |0.1/0.20 |0 |-0 (0.1}-0 |0.1]-0 |1 |0.5]-0 |0.20 [0.2/0.1/0.2/0 |0.1
D. Deron William

S -0 0.20 |0 [0.20 |0.6]-0 |0.9-0 |-0 |0.4/0.1]-0 |0.1/0.1}-0 |-0 0.1
E. Curry+Parker 0.8-0 [0.8/1.1/0.9]-0 |0.2/0.1/0.6/0.1/0.2]-0 -0 |0.4]-0 |0 |-0 |-0 |0.1/0.4
F. DerrickRose |0.1]-0 |-0 |-0 |0 |0.7|0.7|0.2/0.2/0.2/0.1/0 -0 |-0 [0.2]-0 |0 |0.1/0.9-0

IR B Bl

5 R 45 30131 (32(33|34 (35|36 3738|4041 42|43 |44 14546 |47 |48 |49 |50
A. Pau+Rondo -0 |0 |0.1{-0 |0.4|0 |0.1]-0 |-0 |0.5-0 |0 |0.2{-0 |0 |0.1|-0 |0 |0.9/|-0
B. Nash+Kidd 0.4/0.7|0.9/0.1/0 |0.1|1 |-0 |0.2|1 |0.7|0.1|0.8(0.3|0.9|1 |0.7]0.9]0.2|0
C. Westbrook+wall |-0 [0 |-0 |0.1|0.1]-0 |0 |0.1]-0 |0.1|-0 |0.1|-0 |0.9(0.1]0.3|-0 [0.1]-0 |1
D. Deron Williams |0.8(0.2/0.1]0.8|-0 (-0 |0 |0.2(0.1/0.2]|0.1|-0 |0.2]|-0 |-0 |-0 |-O |-0 |-O0 |0.1
E. Curry+Parker -0 |0 |-0 |0.3]0.3]|0.8(0.1]-0 |1 |-0 |0.1|1 |0.1|0 |-O0 |0.2|0.4|-0 |-O |-O
F. Derrick Rose 0.1/0.1(0.3 0.1.-0 -0 [0.6/-0 |-0 [0 |0 |-0 [0.1]-0 |0.3|0 |-O0 |-O |-O
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