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Detection of Oil Reservoir Bright Spot using

Back-propagation

Student : Shih-Wei Chan Advisor : Ren-Jye Dzeng

Department of Civil Engineering

National Chiao Tung University

Abstract

The complexity of two-dimensional seismic data often leads to mistakes in
discriminating oil reservoir. However, mis-drilling caused by these mistakes brings about
thirty million loss in cost each time. Seismic data interpreters do recognition by rules and
experiences. If we can use neural network in place of rules and experiences, then we can get
rid of some chances of seismic data interpreters’ emotional discrimination or mislook.

The past oil reservoir bright spot detections still can't be applied to practice for two
reasons. First, target seismic data in past research to be detected is in perfect condition.
Interpreters seldom deal with these kinds of seismic data in reality. There is a big difference
between seismic data in perfect condition and seismic data in practice. Second, the seismic
attributes that past research used differs from that interpreters used in oil companies.

The primary goal of this research is to apply back-propagation neural network to pattern
recognition of oil reservoir bright spot. By interviewing with Seismic data interpreters in the
oil company, we propose five seismic attributes in common use including seismic signal,
evelope, instantaneous frequency, instantaneous phase and inversion impedance. After five
seismic attributes of feature extraction, we do pre-processing on extracted features including
transformating .segy file into .mat file, elimination of blunder, elimination of outlier,
normalization and building feature set matrixes. Then, we import feature set into neural
network and train matrix by matrix. By tuning any possible neural network layer, hidden layer
node, training function(Levenberg-Marquardt, Conjugate Gradient), we have summed up to
12480 times of neural network training.

Finally, we propose a method of optimized-recognition rated oil reservoir bright spot
detection.

Keyword: Oil Reservoir, Pattern Recognition, Back-propagation, Bright Spot Detection
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W27 £ A% § s B K ¥ EHAI[15]

J1<eqT Tl d 1 ]
'u: -
' v 4 B
qjc‘t-:q[ } : J:'?""ﬁ ]
s g 19
e d b b
-~ L 3
t- L }
44497 Jddgigad *4"1"-].
/]
q_.gd“ .‘-ﬁu.-‘
| 1

W 2.8 ZRl & Wt ek A9 F &2 8 & [15]

2. T 2i(Flat Spot)

B RPRIZIG R - BRI RIG 2 A N TR BT FRAES FR R
i § IR T Gt ¥ T IR 0 Bl 2.9 B Erdg e 2 M) )a"’ﬁw"sir*‘r
KT 2w T oE o
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| mz
(< i&*» E555950590]

3‘4 {ﬁ’i?a}ﬁnﬁ%‘; *‘%ﬁ’;
( NIRRT
\'ﬁi!?l S iﬁ%ﬁﬁﬁ?

ngl%nﬂ

e

i

W

o

|

&5 BE(Dim Spot)

o BAIEOREE ] o ABRE S F R DI BB R ¥ LN
B ROl R R AL R RS B o - GRS 43 RALET B
FHut g & 4 Rt 0 L F RE R end AR LI K T Ay B o
Ap = & #& (Phase Reversal)

BRI B F L (GasCap)ihr"E¥F =+t €83d - BH/F o ~ F/F
BAGBEB/E RN G TS PR BRIRL e rr/?yéﬁmmé
@_;L]/@I/E'. 7 Ry B fﬁ- #BI‘”F%I}L‘# L_iﬁﬁ%u?J ng}t ’ J’*\J-Iﬁ-"‘
@2 d I B ERT S e i 0 Ff sl o 4o 2.10 24 |
B¢ 97 0 & Rt Lut W bEBrgSE o BN L f RtE o
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“fi

15

§ 2.10 #p (= F #[15]

#7 & 22 % (Frequency Change)

WF R YA e R ¥ A FREOE S R 3 & §d 0 B e
R IR - SRR @%%ﬁ%&’kwﬂz&ﬁﬂlm@*
EREBLPIDIR RAE SR M E RIGE AP TR M ELAIE A i RRI TR
AR

i# & M Z-(Velocity Sag)

WDHI? i Rihdpth2 - AR LRI B FREFHE T ¢ IR- By
ME - RATROER RFGAFEH F EEED A TR AR

Bk o ERGEER TGO R R LR R MR G B F A RS
ST A F T ARG PR R M o] 2011 HE AT Rl o d 3
R G REESNR RRRAR VS b g B MR .
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AT v FEggm s 7o e
SN AR ; > g e

i
i T S, GmR ] ;
i £ X St 7‘§ I'E:j 3‘ 2
s T R L}.’{{K.i Veloc1ty Sag it
I i ,rﬁ?ﬂﬁr{mi Bl T
R T B i ik I{I ‘
e e TR R ‘"" 3 el
ﬁ‘:} Bt Wi Jr ﬁfﬁﬁ 5 mg;'ij li.’ ditngmnans:
' L litlin 3 g;'ﬁ;’ {f{ S 3
d B ) ‘ et LY
L e o R T s B i lfs{fx‘ Ll
N el ‘»‘n‘ ?mﬁtww Hi y-t;ﬁé 'm 3
R
AT %m, U SR
e e s sl R
et a3tk ey TR RS
E tt 'ci":fl'if} ot yﬂ“f VYT m‘r"l;;g ‘i!ﬁuuﬁﬁf H él e liﬁc ;j*ri £ E

B 211 # A& K £[15]
£ 827 (Shadow Zone)

= H st Soendg ¥ R -zéfﬁf;ﬁ%%—r" d W RASEREALE AL R

Wit B Fl s S A TR ARMGE F 2 Bane 22 T3 BRGS0 R

RIF o B I&mﬂ;‘m FACORIGMEL - B 211 SR 21258k T34 §

£ B end

& *)3% i (Seismic Chimney)

RARH B I zm&@“ﬁggtwmﬁmﬁewg@imm@ L TR

Feehd 2 AT F AR A Y W L RE F HIE N 2 e B R

G OBRG A TPt e IR D S B L 2 IRE R R

?;Hw » #ex fif ©)(Gas Chimney)# # Z (Gas Cloud) > §] 2.12 2. ¢ 77 2
3t A I R ) ehie [
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W 2.12 § #][15]

FH P L E € (Society of Exploration Geophysicist, SEG )#7% 7 #1223 7
(198 E FfF i F e f: 5 - v Mgl FE A B T 2§ TEAH 2R
(Bright Spot)sfiz & » E 4248 2 R EHRBE T A LOFREE S 2 > R Xt 2 248

'l%;/‘:‘ )

ERPRG BTHMERAR P H S RBEONR S L R RII G BlRF Sen
B SR SR SR AR F RS RS IR B TR R
By F o LN ORBDE SHEFE] T

1989 # Yu{fr Chen < ¥ 4% R p) B T F40 3 3w lpentt K¢ > Boiv MW §
B R et 4R o [15]
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222 RIAFERT N FERK BB R

P

FEREAIFERT RPN S B RERA P3¢ > 7 Huang & Fu 4% 2004
#8 B (Tree Classifier) k i& {7 & g 1 PI[10] > #74 B~ D b 5 $F i s %dvg’ 5;;; B

(Envelope)-~ g fF 47 3 (Instantaneous Frequency) £ #& {4 (Polarity)- sk 4 &F B 4 5f )
3% = IF R @ (threshold) » #-97§ ehE 38 (7 PR OTORLBE 2 B A W’Wﬁ
KR VER AR GE S REFIT AT ERE

A BRI R AT

W 2.13 #Hk A EF LW

Huang * # 2112 22 283 &7 2 (Nonparametrical Method) [7] °

1. @ % &~ & F(Linear Classification) » #Ti#& M h 5 - AEF Y a2
MR B SRR AR BRSO F iR J(.zrgw A RsEE
%ﬁim“‘**’¢W* ”$9E$**%’%%%”ﬁﬁii%%ﬁ
2R BT B 2 B a8 B (decision boundary) 2 - BEALE AR ko A2 Ar
i * P ez I8 Pk s pr B OE I (Instantaneous Frequency) & & g % &
(Envelope) °
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2. &% = = & #F B(Quadratic Classification) e ik 3d B~ A4 4 55 B P 49 e endd i
MR BB R G - RS R A

D(X) = Fies Wiaekic + 21" Zeja Wy 5%k T S Wi Wy Wi

=ax?+bx+cy+d
=188.03x% + 10589.4x — 11877.86y + 1960 = 0

X: B AE 5

y: RtE A

1998 & > ¥ R X R4 NI S SR F R s 2 Ar R * e
% R RN F TRRLE - ] B RRaE A 5 e B (BPNN)® F FEIRIZE o 0t PR A T et
FER D 2N AFVRERER  FEREF T G R o

Liu~Feng~Xia f= Zheng[9]’ #7Hk B~ i B &+ 545w 8 % B (Radial Basis Function )
hr2Ee g 2w AEAY G R  S efE AR B STER B i T S TS R R
PR S BETAR A R B R TEN B LB M F R kR
ol ek A BRI 0 PR S BT EELR T 5 6-9-3 g T e AL B A & B 90% 0

FERL S o
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F3% R HAHF &9 AL
31 AN Bk B AR

ok 4% Hx(seismic attribute) 3 B~ p BRI T ALY T VAL EPID] e U E T A R
/ﬁ»%ﬂ”z‘*A FFMPES A AP R UL T EINFH A EEAL - B

THEE E‘Jﬁ’s‘i R RRITR R RA o E AR i TR T R
Wi

NTESIE N SR ARG AR P Y R F 0 g X2 Bk
TR AAZER G oniEr > LR e ZOAFIRFMEIEANKRRREF AL R LR
PR o

FUP g S e T8 A R R R IR AR R dw A =0 3 A £S5 4% Hc(Post-Stack  Atrribute) e
i fp i 4% He(Pre-Stack Attribute) » # ¢ ¥ ¢b x 5 25 4% #e(Response Attribute) © £_F B 3t
2 47 3 (Wavelet spectrum) = o m:f?rjifx[m] o

- ~ ¥adp i #F He(Post-Stack Attribute)

3 Ap fs 9{%2%:*& A3 M R PF g e * f B B 5% fi(Instantaneous Attribute) o 38 @ {5 &0
3{3295:3-,; Ad X RAPRFTHREE E D Hilbert Transform)2 4 & = Rk
¥ SWFEBHELEHE > T LT 4L
1 j;:‘;ﬁ» J 43 B (Seismic signal, Real part of Complex trace )

2. AF A B % (Imaginary Part of the Complex trace)
3. R & tF(Instantaneous Amplitude, Reflection Strength, Envelope)
4. R RMFHPEER - XA

5. R RAREI PR s = s

6. B R 4p - (Instantancous Phase)

7. B R 4E & (Instantaneous Frequency)

8. Baff4cid R

9. Thin Bed Indicator

10. Instantaneous Dominant Frequency

11. Instantaneous Band-width

12. Instantaneous Relative Acoustic Impedance

13. Normalized Amplitude
14. Envelope modulated Phase

= ~ & dp @ 3 Hx(Pre-Stack Attribute)

PIE FNCE S ST PRty o
1. RMS Velocities of Reflectors
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m

BRI EAB N ER R R P ik yHLobe) o ApaRend B SRR EE 5 -
P #— B E Y - LG - Bt Bk (Spike) I APEF B > AR BB F R

bl

~ B 4 fix(Response Attribute)

ME A F AP RPARPE Y BT

1. Response Amplitude
2. Response Frequency
3.

Response Phase

TR AP RPIR R AT AR L A

I L IR A R

Seismic

Signal

A

A

Other Attributes

Complex Quadrature
. S I .
Signal Signal
| , }
Intantaneous Amplitude Intantaneous
Frequency Envelope Phase
Determine
Local Maxima
4 v v
Response Response
Frequency Amplitude LCRERIEDIEIEES
|
4
Display

B 3.1 Rk Rt A2 F[17]
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32 % B4R M Bk AE B

REAP M BA P HCE Bt B AR L A A R SRR mﬁiﬂ NS R
mxl:;}ii“l]:‘ TR E'#«‘q-g F'&#q-ifﬁuléip lpqﬁaﬁ] gLyt E 2 b (5 F ﬁ"’)ﬁil]”#@vb i RE=2
B TR EZDOFI FPEPDRAFHL RATHEEEA AT RES T @ ¥ o
] #-1¢ j\/gam T J»g”ﬂ/zi’# B F"?'JF' sl }’&g,;ﬁ;\ w,ﬂ\/g:r F* 5 "&«:Mm—s 2,
%uﬁyﬁp BT RN RAFATER T AR S ST BRI P2
BBIFTHERARE - 0 RRFTREBEREHRGS30E > Td 31 &9 2845 d ¢ B R
PIFHRERABPETREEEREY Y 25K : AP ER 2 ik

MR TR B e T

1. 2 R4s3 5 (Seismic Signal)

2. Rtga A -~ B E g (Envelope)

3. xR 4p - (Instantancous Phase)

4.  pzPFAE 5 (Instantaneous Frequency)

5. i da e FyInversion Impedance)

6. &% (Polarity)

321 EF2Z RRPHAL
1. R R4eiEh

W (t) 5 4 i (Complex Signal) » 4F i A 5 F 2% s(£)£7 & 2RS(1) 5 204 » @ F %Kfjf‘u 5 R
F 4530 5 (Seismic Signal)[18][19]

U (H)=s(t) +i-8(t) wherei=v—1
A9 §() Hd s(O)i5H F 94§ (Hilbert Transform) s %
S(® =H{s(®) } =h(® *s(t)
= [ h(D)-s(t—1)dr
= [7 s(®-h(t—1dr
@ A eng R 3RS % ¢ % (Orthogonal ~ Quadrature) » B[ s(t) - $(t) dt =0
2. Rtga A et [18][19]:
Env{ s(t) }=A®)=| ¥ ()]=y/s?() + $2()
A(t: R 5% B
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3. R et B [18][19]:

-1 S(t)
6 (tH)=tan ' (== (t))

O (t):B% ¥ 4p i
t s(t)=A(t)cos O (t) * S(t)=A(t)sin b (t)
PUAF AL 12T N AT
U (H=A(t)(cos O ()+1-sin 0 (1)) = A(t) e®®
4. pREOE S ant B I8][19]:

- 4@ % g & 4 & (Instantaneous Angular Frequency) 5 Bz ¥ 4p 2% PF B eh— =X jic

WM =01 =50
@ (V):p# R & 47

< o , 1 24 2 < - .,
g A R = 7V @R E

f(t) = —I=0® =5 = tan‘l%
_ 1 sOTP 352
2 s2(t)+82(t)
5. PR didda et 5 [20][21]:
PRPLap e et B P RGAFRE 0 T - RapdE S SN e S 2 ik e dag e X LRk
frfediipde ~ SES g4 0 B P i B S BiEa i i pRdragda s o
R IR
Liz1—Z;
Liy1tZ;
Zi: t K ¥ K 1edn
AT RoR J X ¥

GRAE SURIPE R U TR LR FUEs

Ri:

1+Rj
Zi.1=1; -
i+1—4&i -Ry

1-R;
6. &

T RARIAELY RFESLT f 5L

Bl 32 3 23 orEBH P T 0Bk BB AR R BT RA
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B R $rmwfh$pwﬂnrhﬁ£#;g@iwwﬁ*fﬂ%%édﬁv’$ 7 3 g AR
FARERRE S BREAR o A PRI AR Y RAe BMREIED T B2 BB R A A
TREABL 07 FlRASREY A f BT AR o
Seismic
Signal
4 A
Complex Quadrature
Signal Signal
Y i 4 Y
Inversion Intantaneous Amplitude Intantaneous
Impedance Frequency Envelope Phase

W 3.2 $+ i Tk W)

3.2.2 #rE P HE R B2 B il T

1. R R 5(Seismic Signal)
EHEFRLREETRS S F R AT RAI AR E(F BI85 K (5 kB k)
Fobtilictd v F B RESuiEg s 0 T 3 EFLE ) o T iR TR B TR EcE g
o ABNRAF 7 L EREERRIFOIIR -

2. Rty A (Envelope)

RAFTED F REEP > EEEITERFF ~REW o mIERE ] 0 AEFH D
Pk s K DI enk Sl AT R BN IR ¥ LR F P OB RURIT R B
SRR A o

3. B 4p =(Instantaneous Phase)

PR AR A or F b F 2 Kl o B R BRI FRYARR AP ehER S
TE 180 R e B AP R E S IR -
4. papFAg % (Instantaneous Frequency)
TRAFESFEER AT RAT R RS R S B R B S AR RS
PR BRI R NE F pe I S e0E I o
h. #dared(Inversion Impedance)
BE B e R B3 T AR G MR
6. i&={(Polarity)
M REREEEY EEE 2 ZRRAREEY o
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3.3 o EJE

BHDVREEA SRR AT e B AR BRI 0 9 F - i B o A
F2R 0 BB A el S BT R e R T act s B Se FEER T S BB R eh R R
FALEIR SR oy~ v B T B AT TR AOR BEFRE T kLN AL o

]

STEP1 B
v v v v v

5 mn = RS W RHIARAL HERR ST
é%&ﬁ%"ﬂﬁi ?‘ﬂ%?ﬁg Intantaneous Instantaneous Inversion
e =i Frequency Phase Impedance
[ J
—— : ' -
TN} SR PN
STEP3
AT

Bz 0 S5
v

R 2 S

Extreme Outlier

A4

STEP4. i

Normalize

v

TR A TR A AR
Je267d

B 3.3 = mJL A2 F
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STEP1 SEG-Y #% T ##

RRIZ o BT A RIL G A58 5 SEG-Y #50  FH# P2 ¢ (Society of
Exploration Geophysicists > SEG)#7#] %_> #4772 = ** Matlab + » #73 &F & § J’fS T
L5 U2 o @ SEG-Y e e s A el A1 54 5 IBM32 > fe—- 4 PC ’"Lrlé * o
IEEE 4|54 2 IF » 2 B3 & - BHEF DR > TR G FREHTLH -

S—akn
SEG-Y#&5H
—
F_8n GetSegyHeader.m
Binary Header | | GetSegyHeaderBasics.m
GetSegyTraceData.m
GetSegy TraceHeader.m
ReadSegyHeader.m
Binary Trace Header
Trace Data *
Trace Data
Trace Data
Trace Data
ibm2num()
MatlabkE e FE{FFS
.mat

W 3.4 TR T X W

AP R 0 AP JE A4 SEG-Y 255 470 20 4ol 238 5 - B SEG-Y #
Zeoah e s = $848 » & ul i SEG-Y #% 8 ~ binary header ~ binary trace header:

1. % - %45 & 3200byte ™ EBCDIC * 3% i 75 «1F #f 45 it » EBCDIC (Extended
Code Decimal Interchange Code ) » #_% K& IBM 2 & #14| T & 5t »
EBCDIC #F# - B3 ~8d 8 Bzt a3 28 s ¥ 1ui7
256 B F 7 o pHIRA ATIEEENIT I e R RN L AR E R R E

2. % = %k H_400byte =1 binary header £ 477 %k ? it ehF P B T AL 4o
= S

3. % = 3> @ 240byte #_# — % trace 1 binary trace header » 4 @ * — i% trace
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FEALE K o] R ZeskE - 0E trace T T AL RS o dotidk S St s A dET R
H_trace data » fi‘un\ g BEIORPIFH-RE (F &%) 1 32-bit
IBM floating point (IBM32)# ;% &% 5 H #)c i o

ReadSegy.m * % B~ segy 4% * Header-~traceHeader §? traceData 13 42 >
g 7RIS B sb B SR R E¥kciE > m 2T GetSegyHeader.m »
GetSegyHeaderBasics.m ~ GetSegyTraceData.m ~ GetSegyTraceHeader.m -
ReadSegyHeader.m > izt * % §] 24 ReadSegy() & #1345 SEG-Y 4 ckE 5 2 3¢

* 17 3| Header ~ traceHeader §¥ traceData 13 2 o

ibm2num.m F] 5 B % PC &% 5 #3582 [EEE e 28 ks » 24 7

<+ 1 #2f# 1 ¢ IEEE (Institute of Electrical and Electronics Engineers ) #74| %_¢
T ASCIL 5% » 3/ & & * IBM32 i 5 # 5% o trace data # = IEEE

fo B R FEen#ciE 0 5 0 Y ibm2num() S fic X ¥ ReadSegy.m #7HE B~ 11 ey
RAJZIEE 0 R B D R O f 1 S B R 810 s 4 MATLAB
AR B 3 Y mat 4 e

STEP2 4 A ¥+ @

BBl EIRiEAzY > d 3 Ble FTABED RS o B L iR AR
T Fl A rJLHEARY ik eBle T - S AR H o R R
B 4r 9.532x10%° 5 A ¥TE BT AR R TR B 3 A

F R IERCE B RRR L T P o PR O 0 O R E LAY
RABARERS > CBeRFRPAPRZED s 7R iED7
T

FEE
AELPIERE AR B E L HIE VRS B
T NFORBL R > p 3 R R K F R E
WEAR 0 P T EAREEE A 0.004 F o IR 0 R OBt g T
BT 3 F AL EEE R o

"

eFFLEL 5 14 e — TE trace
R 5 - BB
S I S

STEP3 %3 E#E¥ i
AL EH R RS RIgR AR 0 22 Aol § NIRE T AR MR %
BooBE e ARG B0 RIEIE FNRES PRG B EERE 0 F
RRARWAREY ZEL A XAE- IR ZAFELFEFERG RED
Tiof BB L g BTHESR 30 PR RIS Rigs A 0 B
s TEESRRE 30 -
if AR > 30 BRRARSASE=u+30
if B RAAE < w30 BRRicE=0-30
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STEP4 & it

A

BRI TR A F R TR BB s RIZA AR A G R D

B3 = 0 iR g5 R (Envelope) e[ /45420 $]-20 2 B » @ RIAFE4R
(Inversion Impedance ) 4= B A /i *+ 3,178,724 F] 6,861,993 2 ¥ » & 7 "8
LAETRE TR MR R A AR AT R B Y

AR R DR R gy e d #%z%:ﬁv&«' B B A SR 1502
By RS TR - BRITHGEe ”5%””“@“’?‘ 1 lwkﬁﬁ’é@?] »

fe TR R R Sl P B AT 5N 0 R AR G B

B 4 & —min(p% 47 )
max(p: B 47 5 )—min(p# R 4E 5 )

P I 47 2 =

O=p@EF < 1

STEPS £ * :fafFikce éEd
AFTL ATE BT A REAPM B 1R P 0E 298 50 R
DA R GRS e s ) NFE T R T IR § A A
dnm g s BCEHCF+ 03 HC226 fho AP E T BRI % 2 BRI TR
AR B264EF enie s F Fo ks 226 BumatdhE {18 F R HITE o

W35 ZxPuesed
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AT ETE B fche T

l.
2.
3.
4.
3.

206 s e S4rd 3.1

7t & (Envelope) » 11 A i %

i 42 F2 F#Inversion Impedance)

% 31 #Fike s £

E A J 43 B (Seismic Signal) » 12 S & £

gz [ 49 > (Instantaneous Phase) » 14 P i+

» 1] R &

Bz P #E & (Instantaneous Frequency) » 2 F & £

e b Pk & Pk & Pk &
SAP SF
SFAP
SAI SA
SPI SP
SFAI
B . 3 FAP ) SI
B B B FPI B FA
- SFAPI - SFPI % -
® w w FAI ® FP
API FI
SAPI
SFA AP
SFI Al
FAPI
SFP PI
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FAF B eR
41 SR SERBA L

'P;fd 5@ ,}%_&x ‘«Lu h n“‘j\ﬁ_%’é/\ zb?‘”“{i‘,;fd 4 m e };g_ %Jg )y B F X :E—Féﬁ m#ﬁ@ A 1
HEARBF A PN SRR 4 o SR A REEH SRR LBEEY P SR

SN B P B ARG Ap A ahz X £ R B

1~ § % (Learning) * i § 0§ ¥ #55% L4 S ps k Suengl AiX 2 o gt 2 iy iR ag A

.

R BB AL TR Y BT 00 0 A 4R AR L R

2~ w B (Recall) : w 18424y RELET Hig‘] T gcts A4 #Bﬁf@;mﬂiﬁj dE s S
Becriiy e ikt B H v MR T B oo Moo

o

3~ &T‘? 4h 3% (Generalization) : ET?‘ PAFE AU B AP RN RR ) H R
g o

ﬁ#@%%&ﬁ WRAR M > SR R T SR B L BRRE L o
PO 1B SN e dE 2R AF 0 TR A SRR g B e R 4R R AR 0 TP E IR
FOAA R K AT 0 By R AL A SRR F AR o

#p A4 55 e B ( Neural Network ) 2 4=ikt*s 6 = 1943 £ d Warren McCulloch = Walter
Pitts #7x g 2= % — B * 3031 5 o9l 5 7 (Neuron ) T3 7 B4EF 5 - B £ 7 o4 i
FERHF Y PR > & 1957 # Frank Rosenblatt 7 L 31 % ),g\; 7% ( Perceptron ) & &k
Wt * R wEE Y ad < 54 [22] A SRR OFEFINIE Y 20 0 2d 3t
BT E 2 Jfﬁ Fer'd4] o v om i A2 AR ;’:Eﬁnﬁéﬁg N Marvm Minsky £ Seymour Papert
TR RR[23] Ap A S eI il B i~ B ) (Al Winter)» p & &~ 1967 & 1 1982 & -

RS N A E IR - P O SRS X
Teuvo Kohonen #73% M ep Je 5 ph i [ 4 2 (SOM) ~ Stephen Grossberg #73& ! e i i
ERP 4R (ART) ...% o & = 1986 & Rumelhart ~ Minton = Williams 4& ¥ 9} % }é]
40 % Multilayered Perceptron (MLP) » 3 »xenfzid-7 p & =~ 1960 & &2 k1 & 554 &
J&&é % 5 & 4 (Supervised Training) rﬂ)“‘ o s A

C LR St R S A ﬁﬂw%@?ﬁﬂﬁﬁéﬁzﬁﬁﬁiﬁc

KA SRR e SRR KRFFF I N HRE* Ko B L 4ok SRy
(Identification) ~ 4 #f(Classification) ~ ,% *ufy #4122 B];#(Pattern Recognition) » # %
wafef o LI REEY I RS %%?¥ﬁ°
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T (3 AR e

EPAIFEL FRIEGFET VR A RRMT T AT P e
T oo MEA TR U P A S S B AR A T (FHEA S
4 ﬁféfa’swﬂz"xﬂ,tﬁu&«“‘ll TRILAF RE FF G ng B o X 25 A

P

4

Tk

% 4 ¥ 14 (fault Tolerance)

Hadkitt B3 A32F LR KBHGREIE FEERANIELE T ﬁr%ﬁ.,?l
PR CFIRAFE - DRI PFEEEFERZ T A e w2 TR 10% P SRR

EY
7

M

v (o BB E T

A~

i & 3\ 3z ehdF M (Associative Memory)

frt

Hx A5 ) F ks fh(content addressable memory) > v ¥ 12 3 il L RE mﬁ%]
MRS H I B E o PR RS - R T (T R ] 20
FHELT 0 RME Pl R R T - 5P R T e e 2 R

FOROT AL B A T AL S AR R AL R R
R R - HE B E Y AR e 4T
B2 F < ehde g R R s A e F Al APF BB ER

v oty S

(divide-and-conquer) 1= ;% » &k 4T — E T FEV A OEL T o T A B XLen E AT

#EE T o
RN EFFRCH NS &

2R BRT R /Hfrﬁis?l dz ﬁ%l N BE o BEA SRR Z R B K Sehics
WAl S o0 @ B R A 0 - T S 2 2 B
B %o
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42 FIFRELE R ML T

MEF A BB 0 R A S R R - Ar B> 3 1957 & Frank Rosenblatt
SR Ao BERS R Y 0 5 - A R B b RS R B e
Bl 4.1 57 BB RE hE B RN R R B A S5 BRE 0 H D
R TR AN, &mﬂiﬂ Pz B9 35 7] N-1 2042 T o (Hyperplane) » & #-3F e &
AR AR TBOA S G VT A B R T 4 BB R E I e
S0 B H b T de £33 % & (XOR) A AE

B4l g~ H3
A9
(1,1)
0.1
(0.1) y
X1
(0,0 (1,00

] 4.2 exclusive or problem(XOR)
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AFE g Mg R e B (Perceptron) K iRk 0 f REE A RELUH ORI REALT F - AR
VAL FTRP S s APER D - TR RPN ERY REE
&z R RS BRI (F) s RIFHAA) W EFe R BS o IR
R AN L B itihz I e B2 DR o
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FAE L - BFIF g(0>1) -
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JERII SCE = h segy ST NI U oy
¥ 3% 5 .mat 4% }&/?

Matlab %
R S T

1.

2. 2kiE Editor #f ¥ Break Point ]+

Flio b th %

Matlab 42 ;% # &

_+ break point
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PE\
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it 71| File>>Open 4= # seismicexploration.m

% Matlab 2
)Y 5&% 1 iF

% seismicexploration.m #% 3% 5 83

) MATLAB 750

Eile Edit Text Go Cell Tools Debug Distributed Deskiop Window Help

0 | ¥R o ‘ﬁ o B ‘ (7} ‘ Current Directory; | C\Usersy.VilliamBombard\Desktop\ = i\EE =5 &\SeismicExploration = D ®

Shortcuts [#] How to Add  [#] What's New

Current Directory \Workspace w02 x |- “ooe X
B E S| M- DAE B2 (8 Aenn BOSs0ex
Name = Value Min 2 BB -0 [+ ]+t [x & Mv
[ % handles  structure vith handlpeand user data (see OUIDATA) N
M- data=guidata(hObject);
75 — | [filename, pathmane] = uigdffile( ' *.sew. *. 867, % see® * SEGY', 'Pick a SEGY file'),
6
- if isegual( filmame,0))isequal({patimame, 0)
8 - e not found') —|
- —|
&0 - EJ
a1 - disp(['File ', pathmame, filename, ' found'1) |
82 - [TrainData, SegyTraceHeaders, SegyHeader]=ReadSegy( fullfile(pathnane, filename)); |
HEE end E
4] i, L 84 - setthandles. figurel, ‘name’, ['SeisnicExploration - *, filenana]); |
T woa x|| 8- azes (handles axesl),
; 21| = - Tes 1Da ta=-abs(TrainData);|
G- 2008/7/20 TH 151 -4 a7 ®[m.nl=size(TrainData);
%-- 2008/7/29 TF 10:51 --% o §Tes tData=abs(Trainbata); -
oo 2008/8/4 T 5:45 -8 [SeismicExplorationm =] transform m x‘
oo 2008/8/4 FE 7:08 -5 —
I . Command \Vindow s 0ooe X
‘g = inline('sinfalpha*x)’,'x', ‘alpha')
- tplot(e.[1 pil. [0 41) @ Mew to MATLAB? Watch this Video, see Demos, or read Getting Started x
sefplot(eg, [1 p1]) =
~-fplot(g,[1 pi;0 21}
“-ezplot{g)
~f-- 2008/8/6 T 9:54 --%
oG- 2008/8/11 T4 12:40 --&
~-nntool =
G- 2008/8/11 T2 11:05 --& -
« il »
&ét_art Ready | SeismicExploration / Openfil. [Ln 86  Col 30 |OVA
N S ) s
3. # F5 & gh:E Work Space ¥ 2. B]n TR A T A AR ”'iIFLu%?f—“ﬁ/‘m t 3

BLiE FHE>H

S

BE i oS

il o S

1
06

1
04
(x.y)=(1.005995,1.102201)

0.8
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] InstAm p_93-KTN-HV1
|| InstFre_81LTHSDE

7] InstFre_893-KTM-HV1

| InstPhase_81LTHSDE
% InstPhase_93-KTM-HV1
= Invimp_81LTHSDEB

| Invimp_93-KTh-HWL
| ImimpBand_81LTHSDB
| InvimpBand_93-KTN-HV1
%) Seismic_81LTHSDE

77| Seismic_93-KTM-HV1

| e ® e Er

il

BREAEM:  [Seismic_81LTHIDB

FRRIESEO)

TEFELRRU(T): I (* gy, ¥BGY, *seg¥, ¥IEGY)

HiiH |

5. #3 xR segy 4 % # 4% & matlab 4B 2 5% & 5 5t Work Space ¥ ¥ 2 % #icresult
g
=
). MATLAB 7.5.0 (R2007Db)
Ele Edit View Graphics Debug Distributed Desktop LVindow Help
B | FREEN = |u f E | (7} | Current Directory: | C:\Users\\VilliamBombard\Desktoph T i&\ BTS¢
Shortcuts [7] How to Add  [#] What's New
Current Directory # Editor - C\Users\\VilliamBombard\Desktop! =
@%é‘é|EE}|@'|StaclgjOpenFiIe_CaIIback vj Dﬁlﬂ|¥%ﬁ"7@|@|ﬁﬁ
Name = Value Min _?|"E' | -110 |+ | + 11 | x
W] = WIZETTT
[E] SegyHeader <1x1 struct= L“wmmu pathnd
SegyTraceHead... <1x378 struct> 76
E] data 1x1 struct> - if isequal(filename,0)lise
A eventdata [ ™ - dizp{ 'File not found'}y
[t filename InvimpBand_93-KT... - return
[H hObject 160.0021 160.0021 a0 - Else
[E] handles <1x1 struct= 81 - disp(['File ', pathnane
ap| pathname 'CAlsers\WilliamB. .. a2 - [result, BegvTraceleader
Elfresult ] <501x378 double>  -1236001 8o end
84 — set(handles . figurel, 'name’
85 — axes(handles . axesly;
a| — - 86 — TestData=-abs( result);
C — a7 Blm,nl=slzefTralnData);
ommanc o OW — STERLES a8 ®TestData=abs{TralnData);
Bo-- 200847420 T 2:51 --® a9 FMinData=min{ TestDataf:));
P - 2008/7/29 T4 10:51 --% a0 fMaxData=max(TestData:)};
6. B Work Space #f ® 2. % #ic result ¥ B fx3t Array Editor #f » » # $ibde ke X &

shEL o KidhdeopE RV 2EAF D XIsH R G e
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Eile Edit View Graphics Debug Digtributed Desktop Window Help

0 | ¥l o ‘ﬁ o B ‘ (7} ‘ Current Directory; | C\Usersy.VilliamBombard\Desktop\=i2\BE =5 &\SeismicExploration = D ®
Shortcuts @] How to Add [#] \What's New
Current Directory Workspace w O a x| [+ Editor - SeismicExploration.m* | m| X
]| ﬂ {E ‘.‘ﬁ @ |% | ‘Stack OpenFile_Callback - '| E ‘ Stack: OpenfFile_Callback BEODHA @ 2 x
Narne =« Value Min 5 6 7 8 9 10 11 12 13 14 15
SegyHeader <1xd structs 163 0 0 0 0 [ 0 0 0 0 0 0 C-
SegyTraceHead... <1x378 struct> 164| 0 0 0 0 0 0 0 [} 0 0 0 if
data <1x1 struct> 165| 0 0 1] [i] 4] [i] 1] 0 1] 1] 0 C
] sventdata 1] 1660 0 0 0 [ 0 0 0 0 0 £ i
[at] flenams TnvimpBand_93-KT. 167/ 0 0 0 0 0 0 0 0 0 0| 4.60298+04| 7 43748 +04
EH hObjsct 180.0021 160.0021 1680 0 [ 0 [ 0 0 5.29902+04| 2 GoGde+04| 5 3590e+04 267062404 3142
[E] handles <t struct> 1690 0 0 0 0| 1.17665+04| 8.6427 5+04| 3 27385+04| 2 26056-+04 1 9350504 -508.0818|-2 23948404
Ll pathname £ UsersiiliamB 1700 [ 0 0/ 3 7645e+04| 1 240e-+04| 3.0116e-+043 BOD7 =+03-1 1543e+04|-2 27862+04 1 5547e+04]-2 D10de 04
FH EO1STE double> 1236001 171] 0 0 0 0| 4 47782+04[ 1 11542+04|-3 36386+04|-2.00785+04 -1 87055 +04)-1 9151404 /-1 85509404 |-1 08268 +04
172 0 0 0 0] 4.6417e+04| 3 BEE 22 +03-1.6807e+04 -1 8008 +04|-1. 4951 2+04| 0. 9421 e+03 1174342 +04]-1.7385e 404
1790 0 0 0/532376+04| 357 60085 00218+03-1 67298 +04 -1 5826+04|-1 30075404 -1 50926404 )-1 42048 +04
< I v |[az40 0 0 0/ 7.7016e404] 6.9157 e +03-1.34540-+04 -1 58762 +04-1. 16432 +04| 8 38042403 1142702 +04|-9.0788e 402
command History w o oaox |1790 0 0 0/ 3 32886+04| 7 AT666-03 -1 600Bs-+04|-9 33885+03| -2 B003+03|-3 97282+03 1 1238e+04|-9 8139803
T ~|[176]0 0 0 0/8.9652e404/-9 9765 +03 6.31850+03| -536.1867| 53484240311 79812403 6. 3758240397674 402
B BOOB/TIE0. FAE D51 -4 1770 [ 0 011 47038+05]-2 5601804 -2 4106s+03| 7 93785+03) 1 2006s+04 7 14855+03 7 57006+03|-9 3085603
<o 2008/7/29 T D51 - 17| 0 i 0 0 -106295|-2.0973e+04| 9.63020+03| 1 34632 +04| 18555404 1 35412404 7.55232+03| 8.2007e 0% -
foo 208/8/4 T 545 -4 | g .
- 2008804 TE T:08 % -
L R Command \Windew H0Oa x
+-g = inline{'sinfalpha*xz)" 'x', 'alpha') -
L ipletta. (1 pi1.010 21 @ New to MATLAB? \Watch this Video see Demos, or read Getting Started x
iplot(e,[1 pil) SegyMAT : ReadSegy : ENDIAN : iece-be i
efplate, [l pi:0 21} SegyMAT - MO extended textual file headers
“wezplatig) SegyMAT : CetlegyHeader : SegyRevision 0, 4-byte [BM Floating Point(l)
G- 2008/8/6 T 0:54 - % SegyMAT - Mumber of Samples Per Trace=501
Sefh-- 20087811 T4 12:40 -6 SegyMAT : Mumber of Traces=373
" rmtool B SegyMAT - Pre allocating RAM ntraces=378 ont_traces=378 :|
G 200%/8/11 T 11:05 - % .| |BezyMAT : Readfezy : Elapsed time 3.6016 T
*‘ » R -

4
mgar‘t Stopped in debugger
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STEP 3 # 2

1. % Matlab #2;% » Work Space ¥ Zh:iE £]i& % #ic(new variable) 18] 7+ | , Work
Space #F#- 1 — % % unnamed H% #c > #-H & % 5 simuseismic 0 3 F & 5 4
* simufreq ~ simuamp ~ simuimp ~ simupha > £]> % & {5 FEF 2LF > B-Lw
© g S mat AR A PR 2EAF 0 BA RAeELAE B T simuseismic
Bt AR 5 A4F W 3 simufreq g 2 t54F @ I simuamp~p# ¥ 4p .4F %l X simupha -
i dig Wl 3 simuimp °
) MATLAB 7.5.0 {RZGO?b}_

File Edit View Graphics Debug Digtributed Desktop Window Help
Nt 22 e B @ Current Directory: | ChUsers\\VilliamBomb ardhDocumentsyMATI

Shortcuts 2] How to Add [#] What's Mew

Current Directory w T Editor - CAUsers\\WilliamBombard\Des

@ﬂ{ﬂgﬁ-éaﬂa's‘cadsmsev a1 LY BRI
Value Min =2 838 -0 |+ |+
0 0 @ Thisfile uses Cell Mode. For informatio
0 0 - for i=1:175
0 0 - Tose =) 10T
8 8 - i=t1-1)*100+n;
|O 5 - selsminl(], l=seismicin,

if insfregin,i)==-9, 644

- glse Inafregl(], li=insfn

- end
- if insamp(n,l)==-9, 6447
- glze insanpl(],l)=inzamp

L
L e R e R T
|

10 - end
! n H 1 - if inspha(n,ij==-0.6447:
Command History Lo 4 12 - glse Insphalf], l)=inspha
' o -] 13 -
%-- 2008/7/20 T4 10:51 --% y el

g 200884 T 5:45 --% inziwpll], 1)=Inviup(n, 1)

2. File>>open ¥ Ex preprocessing.m #§ » & B iTFFRBl o { 220 T = i
(DA % - 7 fori=1:K K 5 2c3E 2R3 & B2 trace Bc(f )

Q)7 % - 7 forn=1:L L 5 iFF R3] o Bl 2 PF R 2hdHc(5dh)
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Array Editor - trai

M'aﬁ@@@@htacg%se -

se Workspace| & RBERY o | = | dh @ =) )

2 (BB B| -[uo [+ +[tr [x |0
This file uses Cell Mode. For information, see the rapid code iteration video, the publishing video, or help.
i|= = % columns KASHGHEAREES t raceBi( 880
B|= L= % rows LEBETHRERAE & E 20w RaShe Hidh)
3= for i=1:K
&= for n=1:1,
5|= j=(1-13*141;
6 — slmseisnicl(], li=simseisnicin,i);
7= if simfregi{n,i)==-9.64478e+029 simufreq(n,i)=simfreq(n+l,i};
8 - else simfregli], )=simfreqin,i);
9 - end
10 - 1f simuampin,i)==-9, 6447804029 simuampin,1)=5imampin+l,13;
1 - else simampl(i,1)=slmanpin,i);
2= end
13 - if simopha(n,i)==-9.64478e+029 simupha(n,i)=slmpha{n+l,1);
14 - else simophal(j,l)=simphain,i};
15 = e
. SeismicExploration.m ><| transform.m ><| cgfdm = | preprocessing.m* ><] do.m* ><|

3. ®#c{ =z & F5 & Work Space B g 43 T A AR 0 7 = & Work Space
#-v 43R simudata B8t £ a2 ¢ %2 & >simudata -3 2 BT k2 $EE 0T o
MATLABE 750(R

File Edit View Graphics Debug Distributed Deskitop “Vindov
Y | st BR9 o |ﬁ = E | L7 | Current Directory: | C

Shortcuts (7 How to Add  [#] “What's MNew

Current Directary =0 X
@'@%Q|%|@'Stack8&59v

Mame = Value Mlin

HH simudata 0 0

1| m b
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STEP 4 R 4753

B4 PR N A 1 B 3 e & SP(2-2-5-1) 5 B o

1. #E e g ficle & (SP)2 R & 2 FofL %ﬁz@l % Work Space ¥

FAlRS ?%}-’i(lmport Data)z_ ] 7+ & T4 I ArEr i e £ 20 TR Biomat £
(SP.mat)#% E 4%3° T & @ H#-mat 445 & T Work Space # ¥ = 2 L x o
2. fr s g hﬁt 2 5 ﬁ”z(SP) >+t Array Editor :b B R R e B A AT

;_;_

R A S A B RN D EREMN G
e (i)

Y
=

) MATLAB 7.5.0 (R2007b)

File Edit VWiew Graphics Debug Distributed Desktop ‘Vindow Help

N B2 e R e Current Directory: C\Users\\VilliamBombard\Documents\MATLAB - D &3]
Shortcuts [P How to Add  [#] What's New
Current Directory | \Workspace w | [ Editor - preprocessing.m _
e G-, ~| %] %2R S| B -| M| stack pase ~
MName -« Value 1 2 3 4 5 [ 7 8 9 10 11 12
(3] sP =226x11 ceff| 162 A <100x150... [<1x1 stru... |<1x1 netw...|"C\Docu... ["C:\Docu... (0.9803 0.0800 0.0172 26.6403
simudata 0 172 2 <100x150... [<1x1 stru... |<1x! netw...|"C:\Docu... "C:\Docu... (0.9834 0.0683 0.0144 29.2493
18 |2 3 <100x150... [=1x1 stru... |<1x1 netw...|"C:\Docu... |"C:\Docu... |0.9600 1 0 11.1486
192 4 <100x150... |<1x1 stru... |<1x71 netw...|"C:\Docu... "C:\Docu... |0.9600 1 0 11.9223
202 5 <100x150... |<1x1 stru... |<1x1 netw..."C:\Docu... |"C:\Docu... |0.9951 0.0100 0.0047
212 13 <100x150... [<1x1 stru... |<1x! netw...|"C:\Docu... "C:\Docu... [0.9947 0.0267 0.0044 451771
22 |2 7 <100x150.. [<1x1 stru._. [<1x1 netw.. |"C:\Docu... |"C:\Docu... (0.9811 0.0783 0.0165 50.6355
2312 = <100x150... [<1x1 stru... |<1x1 netw...|"C:\Docu... |"C:\Docu... (0.9838 0.0333 0.0152 50.5084
2412 9 =<100x180... |<1x1 stru... |<1x1 netw...|"C:\Docu... "C:\Docu... |0.9828 0.0767 0.0147 54.2262
252 10 <100x150... [<1x1 stru... |<1x! netw...|"C:\Docu... "C:\Docu... (0.9944 0.0383 0.0042 57.4793
26 |2 11 <100x150... [<1x1 stru... [<1x1 netw.. |"C:\Docu... |"C:\Docu... |0.9600 1 0 11.2814
LI T A Bz 12" <100x150... [<1x1 stru... |<1x1 netw...|"C\Docu... |"C:\Docu... (0.9720 0.6067 0.0039 12,1063
command Histollyk w o 2 x [f28]2 13 =<100x150... [<1x1 stru... |<1x1 netw.. |"C:\Docu... |"C:\Docu... [0.9937 0.0733 0.0035 58.1782
T 2912 14" <100x150... [=1x1 stru... |<1x1 netw...|"C\Docu... "C:\Docu... (0.9798 0.1000 0.0163 73.8973
B-%-- 2008/8/] T 7:08 302 "5’ <100x150.. [<1x1 stru._. [<1x1 netw.. |"C:\Docu... |"C:\Docu... (0.9831 0.0333 0.0163 74.3207
‘g = inlife( sin{alpha < = ]
fplot{z, Lpll [0 27} AL }[TX]
TE Rl | commanavindow
N . A Bv
3. ** Command Window * @‘J T ARG
) P 2 )
>>net=4F e & (=~ B){N,5}
1Y
r~EB G
>>net=SP{20,5}
24 >
4. # 7T ENTER {4 #-& Work Space ¥ /3L % % net 2. % ¥
. 7 N I Ve 23l - PO — 24 .
5. File>>open ¥ fxtestm 4% ° R RACFESBl R { 220 T = $#Hc

(DA% - 7 fori=1:K K 5 5ys 2R o Bl trace #c(H i)
()2 75 % - 7 forn=LL L % &3R5 Bl pF 7 ghiic(4ih)
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3 Array Editor - trainc
NAHE| R0 o MA@ B-8088RE 8| sudsase -

2 "BeB 8| - 10 [+ =11 |x %0,

1 - k= % colums KABETHRESEARIEE « race®i fHEh)
2 - L= % rows LABGTEEEEE B 205 AEEL e i )
¥= a=5lm{net,slmdata);

4 - for nm=1:¥_.

5 - for 1i=1:L

6 — Ji=(nn-1)*L+i1;

1 - 1f (aljiy==0.5) a(iii=1;

8- else a(]])=0;

)| = end

1 - tempd 11, nn)=a(i]);

11 - end

12 - end

13 - Imagesci~tenp)

14 - colommap( gray)

15

SeismicExploration.m ><|transform.m ><|cgf4.m ><|preprocessing.m* ><|[test.m ><]

6. %% ez L >3 F5 2 Work Space ™) issi 7 Afzst » A2 2Rl m A
LRSS T A AT AR RESE S > T RE R RASAEE o &
BB S ST B A

) MATLAB 7.5.0 (R2007b)
File Edit Text Go Cell Tools Debug Disgtributed Desktop Window Help

)D ﬁ ‘ % L LE g ™ |§ I'_‘ﬁ @ | (7] ‘ Current Directory: | C\Users\\VilliamBombard\Desktop - B =
Shortcuts [#] How to Add [ What's New rm—lgp-*—

{rectory | Workspace w- O 2 x | [+ Editor- testm =

EHEEM- -7 DAH| 4 RR9 ™

Eile Edit View [nsert Tools Desktop Window Help

El
DEEHES kRan®(E DB =0

Marme = Value = ["Bi8H ‘ - 10 |+

Bk 150 1- k=130

L 100 2 - L=100

3] sP <226x11 ce| | 3 - a=sim(net,simdata)

Ha <1x15000d | 4 - for mn=1:E

Hii 100 5 - for 1i=1:L

Hii 15000 6 — i=fmn-13%

&) net <1x1 netwot | 5 _ iF raciiys=l

EELY 150 8- else a(jiy

A simudata <2x15000d| | 5 _ ond

HH temp <100x180 d| | 0 ewp(ii,mmimal ]
1 - end

« m vz - end

Command History 1w O a x 13 - inagesc(~temp)

: e - 014 = colommap{gray)

EI% 2008/8/11 T4 12:40 15

“~mmtonl

%-- 2008/8/11 T4 11:05 SeismicExploration.m | tran

- 200878/12 T4 12:35 —— L L | L

%~ 2008/8/13 L5 1:12 100 120 140

Ceam{elzl networks:} @ New to MATLAR? Watch this

G-~ 2008/6/13 T4 2:03 150
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RBAONB T LR LD F ARG RE R DN A A TR R F R EDT R
B AP AR N REGRE T RRT MR T ARRRSET TSR
RIF R R e 55 T - RRRITRERE SRR BFTRS > 23
- HEReTEREE A RPIFTHERAR AR TY DRAFE G RA RS
FHERBG G RV AL ST E W R AR RGE - i ot kw2 B
FFOOAEOER o A2 RGP ETINMBAPHDELRES > TRAR
PR AR g E 17 RO AR how ot R LA SRR G BF TR
PRI oA BRVAIFERS SRR F R BN T FERMTAERART
SR SRR R WO JL}ET’«?J“'J\J* Bl P RE 223 F G f e 324
FoOAERLNRBAFEOE BT G A RETOEY S I RTROBRFTAEERALR
Fiaf iRz 18 B FHERART ALY ERR ﬁ%] N RBERRESERS R
PAE = ) R iR AR Ay v B4 2] ]

(w,

BLi
yeid

T“—"&%
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273 L EmkEt Rt RS

SP 2 5 99.51% 1.00% 0.47% 41.1
SF 8 10 99.45% 7.50% 0.26% 79.7
SFA 11 13 99.21% 4.17% 0.65% 98.0
SFAI 7 4 99.05% 11.50%  0.51% 18.8
API 13 3 99.02% 8.83% 0.65% 82.1
Si 1 11 98.95% 10.00%  0.67% 25.5
SFP 9 11 98.91% 6.00% 0.88% 87.1
SFAPI 9 2 98.87% 4.00% 1.01% 26.4
SFAP 12 12 98.74% 5.83% 1.07% 96.6
FAPI 8 7 98.74% 13.00%  0.77% 67.9
SAPI 11 7 98.73% 4.33% 1.14% 62.8
SFI 9 1 98.72% 5.67% 1.10% 17.6
SA 12 2 98.71% 6.50% 1.08% 12.0
SAl 10 1 98.70% 3.50% 1.21% 43.6
FAP 12 14 98.69% 2.17% 1.28% 101.5
AP 10 14 98.67% 25.67%  0.31% 101.6
SAP 5 5 98.63% 5.67% 1.19% 18.7
SPI 1 12 98.63% 4.50% 1.24% 23.5
Pl 1 7 98.55% 3.33% 1.38% 46.7
FAI 9 10 98.50% 27.83%  0.40% 83.0
SFPI 5 2 98.48% 9.00% 1.21% 42.8
FPI 6 14 97.52% 44.50%  0.73% 79.9
FA 9 97.38% 44.33%  0.88% 87.1
FP 9 97.38% 44.33%  0.88% 87.1
Al 4 10 96.95% 66.17%  0.42% 69.4
FI 1 1 96.00%  100.00%  0.00% 23.2
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(1]

(2]
(3]

(4]

(5]

(6]

(7]

(8]

(9]

(101

(111

[12]

[13]

34 @
¥
Fhod o THHSRBEES BT 2F 0, 0 GHEL TP 40 A

2003 -
SRR SRR THA SRR, > LEL R 2005

F. Aminzadeh & S. Katz & K. Aki, "Adaptive Neral Nets for Generation of
Artificial Eerthquake Precursors," IEEE Trans. Geosci. Remote Sensing, GE-32,
pp-1139-1143, 1994.

M.D. McCormack & D.E. Zaucha & D.W. Dushek, "First-breeak Refraction Event
Picking and Seismic Data Trace Editing Using Neural Networks," Geophysics,
vol.58, pp.67-78, 1993.

M.M. Poulton & B.K. Sternberg & C.E. Glass, "Location of Subsurface Targets in
Geophysical Data Using Neural Networks," Geophysics, vol.57, pp.1534-1544,
1992.

L.X. Wang & J.M. Mendel, "Adaptive Minimum Prediction-error Deconvolution

and Source Wavelet Estimation Using Hopfield Neural Networks," Geophysics,
vol.57, pp.670-679, 1992.

K.Y. Huang & K.S. Fu, "Decision-theoretic Approach for Classification of Ricker
Wavelets and Detection of Seismic-Anomalies," IEEE Trans, Geosci. Remote
Sensing, GE-25, pp.118-123; 1987.

K.Y. Huang & K.S. Fu, "1-D and 2-D Syntactic Pattern Recognition for The
Detection of Bright Spots," IEEE International Conference on ICASSP '85,
Acoustics, Speech, and Signal Processing, 1985.

Hongjie Liu & Bogic Feng & Kewen Xia & Hongmin Zheng, "Seismic Reservoir
Oil-gas Prediction Study Based on Rough Set and RBF Network, " Proceeding of
the 6th World Congress on Intelligent Control and Automation, Dalian, China,
2006.

K.Y. Huang & K.S. Fu, "Detection of Bright Spot in Seismic Signal Using Tree
Classification," Geoexploration, vol.23, pp.121-145, 1984.

Martin T. Hagan & Howard B. Demuth & Mark Beale, "Neural Network Design,"
PWS Pub, Boston, America, 1996.

W % TBP A G4 %8 2 grcit 2 Jeaglt 4 #7 | » Computing Technology and
Automation » vol.26 » No.3 » 2007

Enders A. Robinson & Sven Treitel, "Geophysical signal analysis," Prentice Hall,
New Jersey, America, pp. 4, 1980.
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[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]
[26]

[27]

HE A CPARE  EV S PRgd s TRBITM R RE, > ST B
PF NP AR E B IR 0 1992 -

Ho-Shing Yu & Hsiung-Mao Chen, "Direct Hydrocarbon Detection-An Overview,"
Petroleum Geology of Taiwan, No. 25, 1989, pp. 108-128.

Solid Image, "Seismic Trace Attributes and Their Projected Use in Prediction

of Rock Properties and Sesmic Facies."

John H. Bodine, "Response Waveform Characterization of Geophysical Data,"
United States Patents, Okla, America, 1986.

Enders A. Robinson & Tariq S. Durrani & Lloyd G. Peardon, "Geophysical signal
processing, " Prentice Hall, New Jersey, America, 1986.
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Frank Rosenblatt, "The Perceptron: A Perceiving and Recognizing Automaton.
Report 85-460-1, " Project PARA, Cornell Aeronautical Laboratory, Ithaca, N.Y.,
1957.

Marvin Minsky & Seymour Papert, "Perceptrons: An Introduction to Computational
Geometry," Cambridge, MIT Press, 1988.

D. E. Rumelhart, G. E. Hinton, and R. J. Williams, "Learning internal
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Bwtes

ool -
oos -
oog -
o1z -
o1s -
17 -
o1g -
o2l -
02z -
0zxs -

027 -
nzxa -

oz1 -
nzz -
0zs -
az7 -
nza -

n41 -

n45s -
o4z -

n49 -
ns1 -
nss -

ass -
asr -

osa -

nal -

oo4
ooa
o1z
n14
01a
o1a
0zo
022
nz4
0za

nza
030

032
034
0za
nza
040

042
044
n4a
n4s

a=o
52
054

05a
1)

&0

400

F OE OE E ¥

*

lﬁ-éﬁ,—-
Segy = - :# P~#g Segy binary header

Description

Joh identification numbher.
Line rmmmher.
Reel rmmher.
Mimber of data traces per record.
Maimber of auxiliary traces per record.
Fample interval of this reel's data in microseconds.
Fample interval of ariginal field recording iIn microseconds.
Mimber of samples per trace for this reel's data.
Muimber of samples per trace in original field recording.
Data sample format code:

1 = 22-bit IEM floating polint

2 = 322-hit fixed-point (integer)

32 = 1la-bit fizxed-polint (integer)

4 = 22-hit fixed-point with galn code {(integer)
CDP fold (expected rmumbher of data traces per ensemblel.
Trace sorting code:

1 = as recorded
2 = CDP ensemhle
3 = single fold contirmons profile
4 = horizontallw stacked
Vertical sum code (1 = no sum, 2 = twao sum, ...)

Bweep frequency at start in Hert=.
Byeep frequency at end In Hert=.
Bweep length in milliseconds.
Sweep twvpe code:

1 = linear

2 = parabolic

3 = exponential
4 = other

Trace rmaumber of sweep charmmel.

Sweep trace taper length at start In milliseconds.
Sweep trace taper length at end in milliseconds.
Taper twpe code:

1 = linear

2 = cosine sgquared

3 = other
Correlated data traces (1 = no, 2 = wes).
Binarv galn recovered (1 = wes, 2 = nod.
dmplitude recovery method code:

1 = one

2 = spherical divergence

3= AGo

4 = other
Measurement svstem (1 = meters, 2 = feet).

Impunlse signal polarity (increase In pressure or upward
geophone case movement glwves l=negative or Z=positive rmumber).
Vibhratorvy polarity code (seismic lags pilot signal b
= 337.5% to 22.5% degrees

= 22.% to A7.5% degrees

A67.% to 112.5 degrees

112.% tao 157.5% degrees

127.5% to 202.5 degrees

202.5% to 247.5% degrees

= 247.5% to 292.5% degrees

= 2092.5% to 337.5 degrees

Tnassigned (for optional Iinformation).

00 -] Ol P L B =
Il
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Vs =
Segy = P43k B~2F Segy binary trace header

Bwvtes Description
ool - 004 * Trace sequence rmber within line.
00% - 00& Trace sequence mumber within reel.

009 - 012 * Original field record rmmber.
013 - 016 * Trace sequence rumber within original field record.

017 - 020 Energv sonrce polnt mmber.
021 - 024 CDP ensemble mumbher.
025 - 028 Trace sequence mamber within CDP ensemble.

029 - 030 * Trace identification code:

1 = seismic data
2 = dead
2 = dummy
4 = time hreak
% = uphole
f = sweep
7 = timing
A = water hreak
O+ = optional use
0z1 - 022 Mumber of werticalls summed traces xilelding thls trace.
0z - 024 Mumber of horlizontally stacked traced wxlelding this trace.
025 - 026 Data use (1 = production, 2 = test),
027 - 040 Distance from Source polnt to recelver group.
041 - 044 Fecelwer group elevatlon.
045 - D43 Zurface elevatlon at source.
049 - 052 Bource depth below surface.
052 - 0568 Datum elevatlon at recelver group.
057 - 0s0 Datum elevatlon at source.
O0al - 064 Water depth at source.
085 - 068 Water depth at recelwer group.
0s9 - 070 Bcalar for elevations and depths (+ = multiplier, - = diwisor).
o071 - 072 Bcalar for coordinates (+ = multiplier, - = divwlsor).
073 - 074 H source coordinate.
077 - 020 Y source Coordlnate.
o021 - 084 ¥ recelwver group Coordinate,
025 - 083 Y recelwver group Coordinate.,
029 - 090 Coordinate units (1 = length In meters or feet, 2 = arc seconds).
gg1 - g9z Weathering welocltw.
09z - 094 Subweathering velocity.
095 - 096 Uphole time at source.
097 - 093 Uphole time at receiver group.
099 - 100 SBonrce static correction.
101 - 102 Recelwer group static correction.
10% - 104 Total static applied.
10% - 106 Lag time hetween end of header and time bhreak In wmilliseconds.
107 - 10& Lag time hetween time bhreak and shot in milliseconds.
109 - 110 Lag time heteen shot and recording start In milliseconds.
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4 =

SFAPI
RS

9 98.87% 4.00% 1.01% 98. 07% 9.67% 1.60%
2 13 98.83% 4.00% 1.06% 25 8 4  98.07% 20.00% 1.18% 60
1 6 98.73% 6.33% 1.06% 14 11 2 98.05% 11.00% 1.57% 72
4 2 98.59% 15.33% 0.83% 19 3 3 98.05% 13.50% 1.47% 11
1 9 98.59% 16.67% 0.78% 16 11 4  98.05% 17.17% 1.31% 72
6 6 98.58% 10.33% 1.05% 59 10 1 98.03% 19.83% 1.22% 52
15 6 98.49% 26.83% 0.46% 28 8 15 98.03% 22.50% 1.11% 99
2 3 98.45% 14.17% 1.02% 34 2 4 98.03% 25.50% 0.99% 35
10 8 98.45%11.33% 1.15% 78 9 5 98.03% 10.67% 1.61% 68
4 I 9843% 1.67% 1.57% 22 4 3 98.03%19.17% 1.26% 42

9 98.35% 17.00% 1.01% 61 13 1  98.02% 12.50% 1.54% 68
10 4  98.32% 21.33% 0.86% 11 2 2 98.01%22.33% 1.15% 32
7 5 98.31% 19.00% 0.97% 61 10 14 98.00% 15.50% 1.44% 104
15 10 98.28% 12.33% 1.28% 94 15 8 98.00% 16.00% 1.42% 100
7 9 98.28% 19.839% 0.97% 74 14 3 97.99% 15.33% 1.46% 77
8 6 98.27% 8.50% 1.44% 67 6 9 97.97%26.17% 1.02% 76
10 13 98.27% 12.00% 1.31% 99 14 11 97.97% 19.33% 1.31% 103
11 I 98.25% 6.67% 1.55% 13 7 12 97.96% 17.67% 1.39% 85
15 4  98.23% 13.17% 1.30% 81 13 9 97.95%19.67% 1.32% 97
4 10 98.21% 18.83% 1.08% 66 9 4  97.95% 20.33% 1.29% 60
11 5 9821% 7.67% 1.55% 73 5 97.94% 24.83% 1.11% 60
3 6 98.20% 26.50% 0.77% 49 4 12 97.94% 32.83% 0.78% 79
14 4  98.19% 14.33% 1.29% 80 1 4  97.93% 32.33% 0.81% 33
14 15 98.18% 8.67% 1.53% 124 1 3 97.92%32.67% 0.81% 32
15 12 98.17% 16.17% 1.24% 110 3 2 97.92% 32.67% 0.81% 36
9 15 98.15% 11.83% 1.43% 102 3 4  97.92% 32.83% 0.80% 40
9 1 98.15% 19.00% 1.14% 55 3 9 97.92% 32.83% 0.80% 61
13 6 98.13% 9.67% 1.54% 84 3 10 97.91% 22.50% 1.24% 67
10 10 98.11% 14.33% 1.38% 87 7 14 97.91% 32.00% 0.85% 91
12 6 98.10% 17.67% 1.24% 83 6 15 97.90% 14.83% 1.57% 91
15 13 98.09% 11.17% 1.53% 120 11 13 97.90% 17.67% 1.45% 100
9 12 98.08% 15.17% 1.37% 91 7 8 97.90%22.17% 1.26% 69

88



st nd st ud
e

12

12

12
12
14
13

98.99% 14.33% 0.46%
98.74% 7.67% 0.99%
98.74% 5.83% 1.07%
98.72% 7.50% 1.02%
98.68% 13.17% 0.83%
98.63% 9.00% 1.06%
98.61% 0.67% 1.42%
98.57% 18.67% 0.72%
98.52% 9.83% 1.13%
98.51% 2.33% 1.45%
98.47% 5.33% 1.38%
98.45% 3.17% 1.49%
98.43% 0.67% 1.60%
98.42% 12.67% 1.12%
98.42% 9.50% 1.25%
98.37% 5.67% 1.46%
98.37% 0.33% 1.69%
98.36% 4.67% 1.51%
98.35% 1.83% 1.65%
98.34% 11.17% 1.26%
98.32% 12.50% 1.23%
98.32% 1.17% 1.70%
98.31% 10.00% 1.35%
98.31% 13.17% 1.22%
98.31% 6.33% 1.50%
98.31% 16.67% 1.07%
98.31% 10.17% 1.34%
98.30% 13.17% 1.22%
98.30% 9.83% 1.36%
98.30% 17.17% 1.06%
98.29% 13.17% 1.23%
98.29% 10.17% 1.36%

103
69
97
90
108
84
42
76
67
93
68
36
64
70
95
84
48
21
13
87
51
78
67
39
64
88
76
34
49
58
54
56

SFAP

89

0 W J N0 3 0 W

—_— [S—
w N N

13

15

11

14

11

10

11

11

12

15

15

98.28% 11.67% 1.31%
98.27% 12.17% 1.29%
98.27% 12.83% 1.26%
98.27% 2.67% 1.69%
98.27% 4.33% 1.62%
98.27% 17.33% 1.08%
98.25% 0.00% 1.83%
98.25% 5.50% 1.60%
98.24% 7.67% 1.51%
98.24% 2.67% 1.72%
98.24% 6.00% 1.58%
98.23% 12.50% 1.32%
98.23% 9.00% 1.47%
98.23% 9.67% 1.44%
98.23% 3.33% 1.71%
98.21% 10.83% 1.42%
98.19% 15.50% 1.24%
98.19% 7.00% 1.60%
98.19% 10.17% 1.47%
98.19% 7.83% 1.56%
98.19% 10.00% 1.47%
98.18% 10.50% 1.46%
98.18% 2.67% 1.78%
98.17% 10.17% 1.48%
98.17% 5.83% 1.66%
98.17% 8.67% 1.55%
98.16% 10.67% 1.47%
98.16% 23.17% 0.95%
98.16% 17.67% 1.18%
98.15% 7.83% 1.60%
98.15% 3.83% 1.76%
98.15% 7.00% 1.64%

31
30
102
86
13
38
90
17
106
84
47
67
51
&9
57
60
75
57
102
111
39
84
82
71
63
48
100
100
61
112
17
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4

10

11

14

[
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=
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7
4
14

10

11

13

14

15

15
12

11

15

11

12

13
11

99.05% 11.50% 0.51%
98.77% 11.83% 0.78%
98.69% 13.33% 0.81%
98.65% 13.50% 0.84%
98.63% 22.83% 0.47%
98.55% 20.00% 0.68%
98.50% 18.50% 0.79%
98.49% 14.67% 0.97%
98.45% 19.50% 0.80%
98.39% 5.83% 1.43%
98.38% 13.67% 1.12%
98.38% 32.17% 0.35%
98.36% 20.67% 0.85%
98.35% 37.83% 0.15%
98.32% 5.17% 1.53%
98.31% 10.67% 1.32%
98.30% 13.33% 1.22%
98.30% 17.00% 1.06%
98.29% 16.50% 1.09%
98.27% 11.67% 1.31%
98.27% 12.67% 1.27%
98.27% 7.67% 1.49%
98.27% 10.50% 1.37%
98.27% 19.50% 0.99%
98.26% 23.83% 0.82%
98.25% 13.00% 1.28%
98.23% 12.33% 1.33%
98.21% 12.67% 1.34%
98.21% 21.50% 0.97%
98.20% 12.50% 1.35%
98.19% 21.00% 1.01%
98.19% 17.50% 1.16%

19
11
101
66
25
79
22
106
46
54
111
92
15
14
59
65
53
96
122
48
55
110
51
107
92
67
73
99
63
68
90

SFAI

90

10

10
4
12

12
11

15

98.18% 14.33% 1.30%
98.18% 23.00% 0.94%
98.17% 14.33% 1.31%
98.17% 15.50% 1.26%
98.16% 19.83% 1.09%
98.11% 9.67% 1.56%
98.11% 11.00% 1.51%
98.11% 19.17% 1.17%
98.10% 8.17% 1.64%
98.09% 19.00% 1.19%
98.08% 14.83% 1.38%
98.06% 22.50% 1.08%
98.04% 29.50% 0.81%
98.03% 6.33% 1.78%
98.03% 12.67% 1.52%
98.03% 29.17% 0.83%
98.03% 8.17% 1.72%
98.03% 14.50% 1.45%
98.03% 29.33% 0.83%
98.03% 29.67% 0.82%
98.01% 29.67% 0.83%
98.01% 29.67% 0.83%
98.01% 17.67% 1.34%
98.00% 16.33% 1.40%
97.99% 26.17% 1.00%
97.98% 11.00% 1.65%
97.97% 6.17% 1.85%
97.97% 15.50% 1.47%
97.97% 16.83% 1.41%
97.97% 31.83% 0.79%
97.96% 31.17% 0.83%
97.95% 31.00% 0.84%

61
70
89
74
74

108
34
77
16
91
13
52
107
87
29
62
71
60
61
42
55
102
96
73
72
90
72
96
33
76
78
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B e

15
14

13

12

12

15
15
10
14
10
14
15
14

14
12
10
15

14
14
11

98.71% 13.00% 0.81%
98.48% 9.00% 1.21%
98.36% 16.00% 1.04%
98.35% 15.33% 1.08%
98.33% 17.00% 1.03%
98.33% 12.67% 1.22%
98.31% 14.67% 1.15%
98.31% 12.00% 1.26%
98.26% 9.83% 1.40%
98.23% 12.17% 1.33%
98.23% 22.17% 0.92%
98.22% 20.33% 1.01%
98.21% 15.33% 1.23%
98.21% 7.00% 1.58%
98.20% 30.17% 0.62%
98.19% 22.17% 0.96%
98.19% 17.00% 1.18%
98.15% 17.33% 1.21%
98.13% 14.17% 1.35%
98.12% 21.83% 1.05%
98.11% 26.67% 0.85%
98.09% 22.17% 1.06%
98.07% 17.33% 1.29%
98.04% 13.00% 1.50%
98.03% 25.17% 1.00%
98.03% 21.67% 1.15%
98.01% 23.50% 1.09%
98.01% 18.83% 1.29%
98.00% 21.50% 1.19%
98.00% 18.67% 1.31%
97.99% 27.67% 0.94%
97.99% 18.17% 1.33%

43
38
66
122
93
80
73
18
96
33
79
44
102
86
71
100
93
104
110
72
100
78
116
81
104
92
77
100
105
61
73

SFPI

91

10

10
11
14

10
14

12
15

97.99% 26.50% 0.99%
97.98% 13.17% 1.56%
97.97% 21.00% 1.24%
97.97% 29.33% 0.90%
97.96% 28.33% 0.94%
97.93% 21.17% 1.28%
97.93% 30.17% 0.90%
97.92% 28.33% 0.99%
97.92% 14.17% 1.58%
97.91% 15.67% 1.52%
97.91% 28.33% 1.00%
97.89% 24.00% 1.19%
97.89% 19.67% 1.38%
97.89% 17.17% 1.49%
97.87% 29.67% 0.98%
97.87% 20.33% 1.37%
97.87% 27.17% 1.08%
97.87% 30.50% 0.95%
97.86% 24.83% 1.19%
97.86% 29.00% 1.02%
97.83% 20.67% 1.40%
97.83% 15.67% 1.61%
97.82% 21.67% 1.37%
97.82% 19.67% 1.45%
97.81% 33.83% 0.87%
97.81% 24.33% 1.27%
97.81% 24.67% 1.26%
97.81% 16.50% 1.60%
97.80% 10.50% 1.85%
97.79% 35.67% 0.81%
97.79% 22.33% 1.38%
97.79% 20.83% 1.44%

72
106
29
58
55
13
65
95
107
33
99
79
102
35
82
86
87
53
85
81
61
38
79
42
53
60
72
92
42
93
78
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10

(O8]
(O8]

99.00% 8.83% 0.67%
98.73% 4.33% 1.14%
98.71% 10.33% 0.92%
98.69% 4.50% 1.17%
98.69% 8.17% 1.03%
98.64% 5.67% 1.18%
98.62% 6.83% 1.15%
98.53% 11.67% 1.05%
98.53% 12.00% 1.03%
98.53% 13.50% 0.97%
98.52% 13.67% 0.97%
98.51% 13.50% 0.99%
98.49% 10.50% 1.14%
98.45% 13.67% 1.04%
98.45% 16.33% 0.94%
98.45% 23.83% 0.63%
98.43% 11.17% 1.17%
98.43% 14.83% 1.02%
98.37% 5.50% 1.47%
98.31% 11.67% 1.28%
98.30% 10.17% 1.35%
98.25% 18.83% 1.04%
98.24% 13.50% 1.27%
98.23% 10.67% 1.40%
98.22% 24.50% 0.83%
98.16% 7.17% 1.62%
98.15% 14.17% 1.34%
98.15% 15.50% 1.28%
98.13% 13.00% 1.40%
98.11% 13.00% 1.43%
98.07% 10.50% 1.57%
98.07% 19.33% 1.20%

63
115
25
71
63
71
55
64
49
64
82
70
58
50
69
67
25
25
60
&9
72
58
85
17
74
68
88
43
82
60
36

SAPI

92

12
2

14
12
12
11
12
12

10

13

14

10

10

12

11

11

15

11

12

10

12

11

15

11

13

13

97. 99% 18.67% 1.31%
97.98% 16.50% 1.42%
97.98% 19.00% 1.31%
97.97% 16.17% 1.44%
97.95% 14.00% 1.55%
97.95% 17.33% 1.41%
97.93% 18.67% 1.38%
97.93% 12.67% 1.63%
97.91% 14.67% 1.56%
97.91% 20.17% 1.33%
97.90% 18.00% 1.44%
97.90% 22.00% 1.27%
97.89% 15.33% 1.56%
97.89% 16.50% 1.51%
97.88% 13.17% 1.66%
97.87% 18.00% 1.47%
97.86% 26.33% 1.13%
97.85% 17.33% 1.52%
97.85% 18.17% 1.49%
97.84% 18.50% 1.48%
97.84% 18.83% 1.47%
97.83% 16.67% 1.56%
97.82% 14.67% 1.66%
97.82% 18.33% 1.51%
97.81% 12.83% 1.75%
97.81% 23.17% 1.32%
97.80% 19.67% 1.47%
97.79% 18.67% 1.52%
97.79% 19.33% 1.49%
97.79% 19.33% 1.50%
97.78% 19.00% 1.52%
97.78% 23.50% 1.33%

75
69
83
91
50
81
89
59
65
74
62
104
88
111
77
54
96
91
80
44
101
93
119
95
66
104
80
73
62
74
92
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15
12
15

15

98.74% 13.00% 0.77%
98.41% 25.67% 0.58%
98.39% 10.17% 1.25%
98.31% 20.83% 0.90%
98.21% 12.67% 1.33%
98.19% 38.17% 0.29%
98.12% 15.83% 1.30%
98.10% 13.33% 1.42%
98.09% 18.67% 1.21%
98.07% 14.50% 1.41%
97.99% 13.00% 1.56%
97.99% 15.33% 1.46%
97.97% 12.50% 1.60%
97.97% 19.67% 1.30%
97.96% 27.50% 0.98%
97.95% 19.50% 1.33%
97.93% 20.50% 1.30%
97.92% 21.50% 1.27%
97.90% 16.50% 1.50%
97.89% 15.67% 1.55%
97.88% 27.83% 1.05%
97.88% 23.67% 1.22%
97.88% 9.33% 1.82%
97.86% 14.17% 1.64%
97.86% 20.83% 1.36%
97.85% 29.83% 0.99%
97.84% 19.67% 1.43%
97.83% 25.67% 1.19%
97.82% 26.17% 1.18%
97.81% 16.00% 1.62%
97.81% 20.33% 1.44%
97.79% 17.50% 1.57%

55
83
48
30
71
74
58
71
90
74
106
96
87
73
64
92
69
76
61
12
70
77
113
96
60
56
105
65
96
82
84

FAPI
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o« O O

14

14
13

10

13

15

10

15

14
12

14

10
15

10
11

13

14

11

97. 77% 22.67% 1.38%
97.76% 20.50% 1.48%
97.75% 17.50% 1.61%
97.75% 20.00% 1.51%
97.74% 23.50% 1.38%
97.73% 20.83% 1.49%
97.73% 19.00% 1.57%
97.73% 22.33% 1.44%
97.73% 13.67% 1.80%
97.72% 17.83% 1.63%
97.71% 28.33% 1.20%
97.71% 20.83% 1.51%
97.71% 23.67% 1.40%
97.71% 24.00% 1.39%
97.70% 23.00% 1.44%
97.70% 19.83% 1.57%
97.70% 16.50% 1.71%
97.70% 17.33% 1.67%
97.69% 8.00% 2.08%
97.68% 13.67% 1.85%
97.67% 27.67% 1.28%
97.63% 25.00% 1.43%
97.62% 23.83% 1.49%
97.61% 31.17% 1.19%
97.61% 13.83% 1.91%
97.61% 26.00% 1.40%
97.61% 24.83% 1.46%
97.59% 16.83% 1.81%
97.59% 23.50% 1.53%
97.57% 16.17% 1.85%
97.57% 22.83% 1.58%
97.56% 32.17% 1.20%

70
&9
55
103
92
95
96
107
86
60
101
75
91
80
43
63
105
47
73
67
71
109
56
77
105
56
77
83
112
72
72
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12
11
15
14
13
14
14
14
12

12
11
10

14

11

10

15
10
15

13
14
15
10

13
11

14
13
12
10
12

11

99.21% 4.17% 0.65%
99.21% 6.83% 0.54%
99.18% 6.83% 0.57%
99.07% 17.17% 0.26%
99.05% 5.17% 0.78%
99.03% 6.33% 0.75%
99.02% 10.33% 0.59%
99.02% 17.17% 0.31%
99.00% 16.33% 0.36%
98.99% 10.50% 0.62%
98.96% 2.83% 0.97%
98.95% 1.83% 1.01%
98.91% 22.17% 0.21%
98.87% 2.17% 1.09%
98.86% 16.33% 0.51%
98.84% 13.00% 0.67%
98.84% 15.00% 0.58%
98.82% 10.00% 0.81%
98.80% 22.83% 0.30%
98.79% 9.50% 0.87%
98.78% 10.00% 0.85%
98.78% 21.33% 0.38%
98.77% 12.17% 0.77%
98.74% 15.17% 0.68%
98.73% 5.00% 1.11%
98.72% 12.83% 0.80%
98.71% 10.50% 0.91%
98.66% 2.17% 1.31%
98.65% 19.33% 0.60%
98.64% 9.17% 1.03%
98.63% 25.00% 0.38%
98.62% 1.00% 1.40%

SFA

52
98
77
104
66
70
94
110
104
112
63
62
48
92
92
100
16
81
84
73
95
101
113
98
84
93
52
52
25
106
60

94

14
15
11
11
5

10
10
6

13
10
13
5

12
13
13
7

14
10
4

12

12

11
15
15
15

11
12

13

10

15
15

14

98.61% 7.67% 1.13%
98.61% 13.17% 0.90%
98.58% 24.67% 0.45%
98.57% 20.83% 0.63%
98.55% 2.17% 1.42%
98.54% 7.50% 1.21%
98.53% 3.50% 1.39%
98.53% 11.50% 1.06%
98.52% 5.83% 1.30%
98.50% 3.83% 1.40%
98.49% 2.17% 1.49%
98.48% 21.67% 0.68%
98.47% 0.67% 1.57%
98.43% 1.67% 1.56%
98.43% 3.17% 1.50%
98.43% 8.17% 1.30%
98.43% 31.67% 0.32%
98.41% 3.83% 1.50%
98.41% 10.83% 1.21%
98.40% 8.33% 1.32%
98.39% 15.83% 1.01%
98.39% 11.17% 1.22%
98.39% 11.33% 1.21%
98.38% 11.83% 1.19%
98.38% 20.00% 0.85%
98.37% 0.67% 1.67%
98.35% 0.67% 1.69%
98.35% 29.33% 0.50%
98.35% 29.50% 0.49%
98.33% 5.17% 1.52%
98.33% 1.67% 1.67%
98.33% 17.33% 1.02%

14
15
11
11
5

10
10
6

13
10
13
5

12
13
13
7

14
10
4

12

10
12

11
15
15
15
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13
4

13
12
13
10
5

14
14

12

10
11

10
12

6

99.03% 9.00% 0.63%
98.91% 6.00% 0.88%
98.86% 14.50% 0.58%
98.79% 2.33% 1.17%
98.78% 10.17% 0.85%
98.77% 7.17% 0.98%
98.73% 13.33% 0.76%
98.73% 12.67% 0.79%
98.71% 12.83% 0.81%
98.69% 8.17% 1.02%
98.69% 11.33% 0.89%
98.68% 22.83% 0.42%
98.61% 9.67% 1.04%
98.61% 8.33% 1.10%
98.60% 7.50% 1.15%
98.59% 8.83% 1.10%
98.58% 17.00% 0.77%
98.56% 13.83% 0.92%
98.53% 8.00% 1.19%
98.53% 2.50% 1.43%
98.51% 14.50% 0.94%
98.51% 6.00% 1.31%
98.50% 14.50% 0.96%
98.49% 4.83% 1.37%
98.49% 14.50% 0.97%
98.49% 35.50% 0.10%
98.48% 15.17% 0.95%
98.48% 9.83% 1.17%
98.44% 8.83% 1.26%
98.44% 5.33% 1.40%
98.43% 11.33% 1.16%
98.41% 12.67% 1.13%

87
88
49
99
87
65
76
58
88
106
79
54
85
94
53
100
91
63
63
96
102
28
73
77
110
82
103
70
103
80
74

SFP

95

11
14

N W N W = W = L

—
HA

13

12

10
14
15
13

15
12
10
15

14

12

14

11

15

98.40% 22.33% 0.74%
98.40% 1.17% 1.62%
98.39% 16.33% 1.00%
98.38% 20.67% 0.83%
98.38% 12.17% 1.18%
98.38% 4.00% 1.52%
98.38% 14.83% 1.07%
98.37% 5.83% 1.46%
98.37% 2.67% 1.59%
98.36% 22.83% 0.76%
98.35% 15.00% 1.09%
98.35% 9.83% 1.31%
98.33% 9.83% 1.33%
98.33% 22.67% 0.80%
98.33% 16.00% 1.08%
98.33% 38.83% 0.13%
98.32% 19.50% 0.94%
98.32% 13.17% 1.20%
98.31% 17.00% 1.05%
98.31% 29.50% 0.53%
98.31% 3.67% 1.60%
98.31% 28.50% 0.57%
98.31% 2.83% 1.65%
98.29% 9.50% 1.39%
98.28% 23.67% 0.81%
98.28% 21.83% 0.88%
98.27% 21.33% 0.91%
98.27% 21.50% 0.90%
98.27% 9.67% 1.40%
98.26% 21.83% 0.90%
98.26% 21.33% 0.92%
98.26% 20.83% 0.94%

64
89
79
87
99
84
60
74
56
&3
87
99
54
74
34
75
93
77
83
81
71
42
82
67
76
29
59
65
53
91
88
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12

10
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10

14

98.72% 5.67% 1.10%
98.69% 26.00% 0.28%
98.58% 19.50% 0.67%
98.58% 5.67% 1.24%
98.52% 20.17% 0.70%
98.51% 22.83% 0.60%
98.49% 18.67% 0.80%
98.49% 12.33% 1.06%
98.45% 13.33% 1.06%
98.45% 23.67% 0.63%
98.44% 23.17% 0.66%
98.41% 19.67% 0.84%
98.40% 32.33% 0.32%
98.39% 19.00% 0.89%
98.38% 30.17% 0.43%
98.37% 23.17% 0.73%
98.29% 19.00% 0.99%
98.29% 18.67% 1.01%
98.29% 20.83% 0.92%
98.27% 35.67% 0.32%
98.23% 22.50% 0.91%
98.22% 37.17% 0.31%
98.22% 29.00% 0.65%
98.21% 15.67% 1.22%
98.21% 26.83% 0.75%
98.20% 28.50% 0.69%
98.19% 20.33% 1.03%
98.17% 6.33% 1.64%
98.14% 25.17% 0.89%
98.13% 16.00% 1.28%
98.13% 22.00% 1.03%
98.11% 27.33% 0.83%

12
72
15
14
71
104
42
68
&3
83
49
84
79
61
84
62
98
74
108
60
90
77
97
87
113
86
62
56
91
66
101
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N O 3

12

10

14
11
15

11
10
12

98. 10% 24.50% 0.96%
98.09% 25.17% 0.94%
98.08% 15.67% 1.35%
98.07% 26.67% 0.90%
98.06% 20.50% 1.17%
98.01% 25.83% 0.99%
98.01% 36.83% 0.53%
98.00% 40.67% 0.39%
98.00% 42.67% 0.31%
97.99% 23.50% 1.12%
97.97% 30.33% 0.85%
97.96% 39.33% 0.49%
97.96% 29.17% 0.91%
97.96% 30.00% 0.88%
97.95% 16.00% 1.47%
97.95% 29.50% 0.91%
97.95% 29.50% 0.91%
97.94% 31.33% 0.84%
97.94% 20.50% 1.29%
97.93% 18.00% 1.40%
97.91% 22.67% 1.24%
97.90% 24.83% 1.15%
97.89% 22.83% 1.24%
97.89% 20.33% 1.35%
97.89% 45.00% 0.33%
97.89% 31.33% 0.90%
97.88% 29.33% 0.99%
97.88% 18.67% 1.43%
97.87% 19.83% 1.39%
97.87% 21.33% 1.33%
97.87% 44.50% 0.37%
97.86% 26.50% 1.13%

85
56
58
73
79
54
105
69
18
76
111
51
67
69
20
46
82
99
51
67
120
76
88
55
36
73
69
103
91
62
97
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4 99.09% 14.33% 0.35% 98. 25% 2.83% 1.70%

5 5 98.63% 5.67% 1.19% 19 14 5 9822% 6.67% 1.58% 81
5 10 98.60% 3.67% 1.31% 73 8 8 98.19% 7.00% 1.59% 63
1 7  98.59% 4.67% 1.28% 45 5 2 98.19% 13.33% 1.33% 20
2 5 98.58% 4.33% 1.30% 41 11 5 98.19% 5.33% 1.67% 60
2 6 98.58% 4.33% 1.30% 47 3 1 98.14% 6.17% 1.68% 30
4 9 98.58% 4.67% 1.28% 64 15 3 98.11% 7.83% 1.64% 78
1 15 98.57% 3.33% 1.35% 72 3 15 98.07% 6.00% 1.76% 78
1 4  98.57% 4.67% 1.30% 20 3 4  98.06% 5.00% 1.81% 42
2 15 98.57% 3.17% 1.36% 72 8 4  98.06% 5.50% 1.79% 59
2 3 98.56% 3.17% 1.37% 32 9 11 98.06% 1.00% 1.98% 76
3 8 98.56% 3.50% 1.35% 57 3 9 98.05% 6.67% 1.75% 57
1 9 98.55% 3.17% 1.38% 54 10 11 98.05% 6.17% 1.77% 91
1 12 98.55% 3.33% 1.37% 61 4 14 98.03% 6.67% 1.77% 79
13 7  98.55% 2.83% 1.39% 15 5 4  98.03% 5.00% 1.85% 49
1 13 98.55% 3.33% 1.38% 68 6 1 98.02% 6.67% 1.78% 40
1 1 98.53% 3.33% 1.39% 19 14 13 98.02% 7.00% 1.77% 106
2 7  98.53% 5.17% 1.31% 48 7 15 98.01% 8.83% 1.70% 85
8 10 98.53% 5.17% 1.31% 76 8 9 98.01% 4.50% 1.88% 73
1 3 98.53% 3.17% 1.40% 23 11 13 98.01% 6.83% 1.78% 101
2 2 98.52% 3.17% 1.41% 25 3 6 98.01% 7.17% 1.78% 47
3 2 9851% 5.17% 1.33% 36 12 1 98.01% 7.17% 1.78% 60
1 6 98.50% 2.33% 1.47% 45 8 2 98.00% 6.67% 1.81% 52
4 10 98.47% 4.33% 1.41% 63 4 4 97.99% T7.17% 1.79% 44
3 11 98.45% 5.50% 1.39% 58 10 5 97.99% 6.33% 1.83% 66
2 9 98.43% 5.17% 1.42% 55 3 12 97.99% 7.67% 1.78% 66
2 14 98.42% 4.33% 1.47% 72 4 15 97.98% 6.83% 1.82% 78
2 11 98.41% 5.33% 1.43% 60 6 97.97% 7.33% 1.81% 59
3 3 98.34% 4.33% 1.55% 38 14 2 97.97% 6.67% 1.83% 70
4 12 98.34% 5.50% 1.50% 73 9 1 97.96% 6.67% 1.85% 53
1 10 98.30% 5.17% 1.56% 12 12 3 97.96% 5.83% 1.88% 68
9 4  98.27% 8.67% 1.44% 60 8 5 97.95% 6.83% 1.85% 60
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98.94% 9.17% 0.72%
98.81% 16.50% 0.55%
98.70% 3.50% 1.21%
98.66% 12.00% 0.90%
98.65% 2.50% 1.31%
98.65% 10.67% 0.97%
98.63% 8.67% 1.07%
98.63% 8.83% 1.06%
98.62% 8.67% 1.08%
98.60% 12.83% 0.92%
98.59% 12.50% 0.94%
98.59% 12.67% 0.94%
98.59% 12.83% 0.93%
98.59% 12.50% 0.95%
98.58% 12.00% 0.98%
98.58% 12.50% 0.96%
98.57% 12.67% 0.96%
98.54% 3.67% 1.37%
98.53% 7.83% 1.20%
98.51% 11.50% 1.07%
98.49% 3.17% 1.44%
98.49% 15.17% 0.94%
98.43% 14.17% 1.04%
98.40% 9.33% 1.28%
98.37% 19.67% 0.88%
98.27% 10.00% 1.38%
98.23% 26.33% 0.74%
98.21% 38.67% 0.26%
98.19% 15.67% 1.24%
98.17% 20.50% 1.06%
98.12% 6.83% 1.67%
98.12% 21.83% 1.05%

14
44
59
16
14
19
39
32
56
42
79
76
26
54
61
50
29
16
44
22
65
72
25
15
67
83
12
12
23
79
33
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10
3
14
6

13
1
12
13
6

10

11

12

98.11% 21.33% 1.08%
98.10% 13.67% 1.41%
98.05% 17.00% 1.32%
97.99% 20.67% 1.24%
97.97% 17.50% 1.38%
97.93% 14.83% 1.54%
97.91% 12.33% 1.66%
97.88% 22.00% 1.29%
97.85% 18.33% 1.48%
97.82% 16.17% 1.60%
97.80% 22.50% 1.35%
97.80% 14.83% 1.67%
97.79% 17.33% 1.58%
97.77% 23.83% 1.33%
97.76% 20.67% 1.47%
97.75% 18.50% 1.58%
97.75% 23.50% 1.37%
97.73% 15.17% 1.74%
97.72% 19.83% 1.55%
97.72% 21.17% 1.49%
97.71% 15.50% 1.74%
97.70% 19.33% 1.59%
97.70% 15.17% 1.76%
97.69% 20.83% 1.53%
97.69% 19.17% 1.61%
97.69% 24.17% 1.40%
97.69% 20.67% 1.55%
97.68% 18.17% 1.66%
97.67% 19.83% 1.60%
97.67% 25.00% 1.39%
97.65% 24.00% 1.45%
97.64% 22.00% 1.54%

64
24
14
45
56
87
44
108
74
63
81
94
86
59
65
81
81
81
73
52
56
63
64
38
85
96
80
67
82
61
71
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99.15% 17.83% 0.15%
98.93% 24.50% 0.10%
98.63% 4.50% 1.24%
98.36% 7.33% 1.40%
98.35% 14.33% 1.13%
98.29% 16.67% 1.09%
98.28% 16.17% 1.12%
98.23% 11.67% 1.35%
98.23% 15.67% 1.19%
98.22% 14.00% 1.27%
98.19% 17.33% 1.16%
98.17% 15.50% 1.26%
98.17% 24.67% 0.88%
98.15% 17.83% 1.18%
98.14% 18.50% 1.17%
98.14% 19.17% 1.14%
98.14% 23.33% 0.97%
98.13% 19.83% 1.12%
98.12% 18.83% 1.17%
98.11% 17.00% 1.26%
98.07% 24.00% 1.01%
98.06% 22.67% 1.08%
98.05% 21.83% 1.12%
98.05% 21.00% 1.16%
98.05% 21.83% 1.13%
98.05% 21.83% 1.13%
98.05% 22.17% 1.11%
98.04% 21.83% 1.13%
98.04% 23.17% 1.08%
98.03% 22.50% 1.11%
98.03% 23.17% 1.08%
98.03% 22.67% 1.11%

15
23
59
23
79
65
75
34
30
70
76
86
33
61
56
56
71
69
88
28
75
25
93
55
50
64
72
44
50
62
32
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98.03% 22.67% 1.11%
98.02% 19.50% 1.25%
98.02% 20.50% 1.21%
98.01% 22.17% 1.15%
98.00% 16.33% 1.40%
97.99% 15.83% 1.43%
97.99% 20.50% 1.24%
97.98% 14.00% 1.52%
97.97% 20.67% 1.25%
97.96% 18.00% 1.38%
97.95% 23.33% 1.16%
97.93% 18.00% 1.41%
97.92% 18.50% 1.40%
97.91% 17.83% 1.43%
97.86% 17.50% 1.50%
97.85% 26.67% 1.13%
97.85% 19.33% 1.44%
97.84% 15.67% 1.60%
97.84% 17.50% 1.52%
97.84% 21.83% 1.34%
97.83% 19.83% 1.44%
97.82% 19.17% 1.47%
97.81% 23.33% 1.31%
97.80% 19.17% 1.49%
97.79% 19.17% 1.50%
97.79% 20.50% 1.44%
97.79% 17.17% 1.59%
97.79% 21.67% 1.40%
97.79% 23.00% 1.35%
97.78% 20.50% 1.46%
97.78% 22.33% 1.38%
97.75% 17.50% 1.61%

65
58
76
79
&9
73
107
113
75
64
72
98
89
79
69
60
83
77
44
40
95
107
102
80
102
111
98
71
13
54
48
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98.73% 17.50% 0.59% 97.99% 5.33% 1.87%
12 14 98.69% 2.17% 1.28% 101 5 4  97.99% 8.67% 1.73% 47
11 14 98.61% 7.67% 1.13% 103 8 12 97.99% 8.83% 1.73% 85
13 10 98.55% 1.83% 1.44% 95 6 14 97.99% 9.00% 1.72% 83
10 2 98.53% 16.50% 0.84% 56 4 3 97.98% 4.83% 1.90% 38

10 13 98.53% 6.00% 1.28% 97 10 10 97.97% 7.17% 1.82% 86
2 1 98.45% 11.67% 1.13% 27 13 9 97.97% 16.67% 1.42% 92
10 9 98.43% 3.50% 1.49% 74 5 3 97.96% 6.00% 1.88% 43

9 98.35% 5.00% 1.51% 65 2 9 97.95% 11.00% 1.67% 54

2 98.34% 3.17% 1.60% 55 11 10 97.93% 4.67% 1.96% 80
13 6 98.33% 5.50% 1.51% 72 10 8 97.93% 3.17% 2.03% 78
3 4 98.33% 12.50% 1.22% 37 7 8 97.93% 5.83% 1.92% 68
7 6 98.27% 3.17% 1.67% 60 5 13 97.93% 8.00% 1.83% 81
4 5 98.26% 16.50% 1.13% 47 13 7 97.92% 6.33% 1.90% 85
9 7  98.24% 6.83% 1.55% 67 11 13 97.91% 14.50% 1.58% 101
13 14 98.22% 3.33% 1.72% 101 14 3 97.89% 6.50% 1.92% 77
12 12 98.21% 3.83% 1.70% 99 7 5 97.86% 14.17% 1.64% 58
2 5 98.19% 18.83% 1.10% 44 15 11 97.85% 4.17% 2.06% 108
6 15 98.19% 16.50% 1.20% 95 9 3 97.85% 4.67% 2.05% 57
13 8 98.17% 5.17% 1.69% 92 1 97.83% 11.00% 1.80% 33
13 11 98.17% 16.83% 1.21% 95 12 4 97.83% 2.83% 2.15% 67
5 6 98.16% 3.17% 1.78% 52 11 8 97.83% 6.33% 2.00% 84
4 8 98.13% 6.50% 1.68% 55 3 97.82% 4.17% 2.10% 50
13 3 98.12% 8.50% 1.60% 74 5 97.82% 6.33% 2.01% 51
8 11T 98.11% 6.33% 1.70% 78 13 5 97.81% 13.17% 1.73% 78
4 12 98.11% 10.00% 1.56% 71 12 10 97.81% 42.33% 0.52% 93
15 10 98.09% 1.33% 1.94% 94 12 7 97.79% 5.67% 2.06% 84
9 4 98.07% 8.00% 1.67% 58 15 9 97.78% 17.33% 1.59% 92
8 14 98.04% 0.83% 2.01% 85 10 6 97.77% 2.83% 2.20% 72
3 9 98.04% 13.50% 1.48% 60 2 10 97.76% 12.33% 1.82% 58
8 15 98.00% 3.50% 1.94% 94 13 15 97.75% 6.17% 2.08% 106
6 6  97.99% 4.00% 1.92% 61 3 5 97.75% 7.83% 2.01% 42
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97.52% 44.50% 0.73%
97.46% 47.83% 0.65%
97.43% 37.67% 1.10%
97.41% 51.50% 0.56%
97.39% 47.00% 0.76%
97.39% 45.83% 0.81%
97.37% 53.00% 0.53%
97.33% 50.83% 0.67%
97.27% 40.83% 1.15%
97.25% 47.33% 0.89%
97.15% 41.83% 1.23%
97.09% 57.50% 0.63%
97.07% 49.33% 0.99%
97.07% 65.50% 0.33%
97.05% 66.00% 0.33%
97.03% 68.00% 0.26%
96.97% 70.00% 0.24%
96.96% 68.33% 0.32%
96.96% 71.67% 0.18%
96.95% 54.83% 0.89%
96.95% 40.33% 1.50%
96.90% 64.33% 0.55%
96.88% 47.67% 1.26%
96.87% 41.67% 1.52%
96.86% 64.50% 0.58%
96.85% 47.33% 1.31%
96.81% 46.17% 1.40%
96.81% 56.67% 0.97%
96.80% 44.83% 1.47%
96.79% 56.50% 0.99%
96.79% 76.00% 0.18%
96.75% 56.50% 1.03%

61
92
&9
63
93
32
79
66
73
103
104
52
123
77
97
123
43
106
86
103
77
57
71
53
75
61
78
81
73
16
76
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4
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9
11
14
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15

12
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10
13
15

10
10
14
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11
12

10
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10
15

15
14
11

14

96.74% 77.00% 0.19%
96.74% 55.83% 1.07%
96.74% 48.83% 1.36%
96.73% 61.17% 0.85%
96.72% 62.17% 0.83%
96.71% 76.50% 0.24%
96.71% 49.50% 1.37%
96.68% 52.33% 1.28%
96.68% 47.83% 1.47%
96.67% 65.33% 0.74%
96.66% 51.17% 1.35%
96.66% 55.00% 1.19%
96.65% 64.17% 0.81%
96.62% 68.83% 0.65%
96.59% 34.83% 2.10%
96.58% 48.67% 1.53%
96.58% 38.83% 1.94%
96.51% 60.00% 1.13%
96.51% 59.33% 1.17%
96.49% 51.83% 1.49%
96.48% 50.17% 1.58%
96.48% 40.33% 1.99%
96.47% 47.50% 1.69%
96.46% 65.67% 0.95%
96.45% 52.33% 1.51%
96.43% 40.50% 2.03%
96.42% 48.83% 1.69%
96.39% 59.67% 1.28%
96.38% 68.83% 0.90%
96.38% 51.50% 1.63%
96.35% 70.67% 0.86%
96.33% 64.17% 1.15%

71
75
66
87
88
66
68
84
57
62
81
98
64
63
95
103
68
57
66
65
109
78
75
106
57
117
102
85
80
&9
12
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98.50% 27.83% 0.40%
98.46% 29.17% 0.39%
98.43% 31.33% 0.33%
98.39% 31.83% 0.35%
98.31% 28.67% 0.57%
98.29% 34.17% 0.36%
98.25% 29.33% 0.60%
98.25% 37.50% 0.26%
98.25% 29.33% 0.60%
98.23% 26.83% 0.72%
98.21% 37.33% 0.31%
98.12% 25.67% 0.89%
98.12% 35.33% 0.49%
98.11% 35.33% 0.50%
98.09% 40.17% 0.31%
98.06% 24.83% 0.99%
98.06% 27.50% 0.88%
98.04% 39.33% 0.40%
98.03% 22.67% 1.10%
98.01% 42.17% 0.32%
97.93% 25.83% 1.08%
97.93% 43.50% 0.34%
97.93% 30.50% 0.89%
97.93% 25.00% 1.12%
97.92% 39.33% 0.53%
97.89% 45.00% 0.33%
97.89% 29.83% 0.96%
97.88% 26.67% 1.10%
97.88% 23.00% 1.25%
97.87% 22.67% 1.27%
97.86% 31.83% 0.90%
97.85% 26.00% 1.16%

60
71
102
100
57
51
80
98
72
75
78
89
79
60
19
64
75
31
82
89
91
89
78
103
77
84
106
78
66
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55
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97.84% 23.83% 1.26%
97.83% 42.33% 0.49%
97.83% 37.00% 0.72%
97.82% 24.17% 1.26%
97.81% 25.17% 1.23%
97.80% 28.83% 1.09%
97.79% 19.33% 1.49%
97.78% 26.83% 1.19%
97.74% 32.67% 0.99%
97.73% 34.00% 0.95%
97.69% 21.50% 1.51%
97.69% 21.83% 1.49%
97.69% 23.83% 1.41%
97.68% 23.00% 1.46%
97.68% 23.00% 1.46%
97.67% 29.50% 1.19%
97.67% 42.50% 0.66%
97.67% 21.50% 1.53%
97.64% 24.67% 1.43%
97.64% 20.50% 1.60%
97.62% 23.83% 1.49%
97.61% 15.00% 1.87%
97.59% 51.67% 0.35%
97.53% 54.67% 0.30%
97.53% 50.00% 0.49%
97.50% 20.83% 1.74%
97.49% 20.67% 1.75%
97.47% 33.00% 1.26%
97.46% 22.83% 1.69%
97.46% 50.50% 0.54%
97.46% 21.50% 1.75%
97.45% 24.50% 1.63%

70
70
90
118
90
85
70
84
98
48
45
77
37
63
82
70
57
82
59
39
17
94
103
86
112
96
74
91
92
85
89
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99.02% 8.83% 0.65%
98.81% 17.00% 0.53%
98.50% 14.67% 0.95%
98.46% 18.83% 0.82%
98.33% 17.17% 1.02%
98.32% 17.50% 1.02%
98.31% 18.17% 1.00%
98.30% 13.00% 1.23%
98.25% 9.33% 1.43%
98.24% 13.50% 1.27%
98.24% 11.17% 1.37%
98.20% 11.00% 1.42%
98.19% 14.83% 1.27%
98.17% 7.83% 1.58%
98.15% 15.67% 1.28%
98.13% 16.17% 1.28%
98.11% 17.67% 1.24%
98.09% 11.00% 1.53%
98.09% 10.17% 1.57%
98.07% 14.83% 1.39%
98.07% 17.50% 1.28%
98.06% 16.50% 1.33%
98.05% 11.83% 1.53%
98.05% 16.33% 1.35%
98.05% 14.50% 1.43%
98.05% 21.67% 1.13%
98.05% 17.50% 1.31%
98.03% 17.33% 1.33%
98.01% 14.33% 1.48%
98.01% 17.17% 1.36%
98.00% 15.00% 1.46%
97.99% 17.33% 1.37%
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74
51
72
72
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80
66
92
109
70
76
56
62
78
121
76
82
62
63
73
36
49
62
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14

15

11

14

10

14

12

12
14

97.99% 18.50% 1.33%
97.99% 14.83% 1.48%
97.98% 18.67% 1.33%
97.98% 4.17% 1.93%
97.98% 17.67% 1.37%
97.98% 24.83% 1.07%
97.98% 18.67% 1.33%
97.97% 23.33% 1.14%
97.97% 12.00% 1.62%
97.96% 16.33% 1.44%
97.96% 25.83% 1.05%
97.95% 15.17% 1.50%
97.95% 14.50% 1.53%
97.95% 10.00% 1.72%
97.94% 18.50% 1.38%
97.94% 8.50% 1.79%
97.94% 16.83% 1.44%
97.94% 29.50% 0.92%
97.93% 14.83% 1.53%
97.93% 16.67% 1.47%
97.92% 15.50% 1.52%
97.92% 20.17% 1.33%
97.91% 18.67% 1.40%
97.91% 13.17% 1.63%
97.91% 16.67% 1.49%
97.90% 17.33% 1.47%
97.90% 19.00% 1.40%
97.90% 15.33% 1.55%
97.89% 16.33% 1.51%
97.88% 15.17% 1.58%
97.88% 16.67% 1.51%
97.87% 22.00% 1.30%

61
34
73
43
81
56
67
91
50
93
82
106
63
54
89
87
69
81
87
86
72
68
32
61
66
71
68
66
75
89
54
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14
11
15

14
11
13

12

13
10

99.45% 7.50% 0.26%
99.41% 7.33% 0.31%
99.33% 12.33% 0.19%
99.28% 12.00% 0.25%
99.25% 13.00% 0.24%
99.22% 0.00% 0.81%
99.16% 10.17% 0.45%
99.07% 15.33% 0.33%
99.06% 19.67% 0.16%
99.06% 16.67% 0.28%
99.05% 19.50% 0.17%
99.02% 15.33% 0.38%
99.01% 16.00% 0.36%
99.01% 20.67% 0.17%
98.99% 19.50% 0.24%
98.97% 22.00% 0.15%
98.93% 20.67% 0.26%
98.91% 16.17% 0.46%
98.87% 21.83% 0.27%
98.85% 25.00% 0.15%
98.85% 24.33% 0.19%
98.83% 20.83% 0.35%
98.83% 6.67% 0.94%
98.82% 10.83% 0.78%
98.82% 22.67% 0.28%
98.79% 26.67% 0.15%
98.76% 14.50% 0.69%
98.72% 25.00% 0.29%
98.70% 24.67% 0.33%
98.69% 24.33% 0.35%
98.67% 0.50% 1.36%
98.67% 30.50% 0.12%

42
69
90
76
56
62
69
53
74
43
20
98
83
97
71
40
56
79
83
97
82
33
59
104
67
&9
68
86
61
37
65

SF

104

6
12

~N D0 = 9 O = =

1
10

10
15

12

11

11

13

12
12

11

14

13

98.67% 28.67% 0.19%
98.66% 29.17% 0.18%
98.63% 31.33% 0.12%
98.63% 13.17% 0.88%
98.62% 31.83% 0.11%
98.59% 29.83% 0.22%
98.59% 30.83% 0.18%
98.58% 32.83% 0.11%
98.58% 33.17% 0.10%
98.57% 32.67% 0.13%
98.57% 32.67% 0.13%
98.55% 31.67% 0.19%
98.55% 18.83% 0.72%
98.55% 33.67% 0.11%
98.53% 14.83% 0.91%
98.53% 21.17% 0.65%
98.53% 33.83% 0.12%
98.52% 34.17% 0.12%
98.51% 17.17% 0.84%
98.51% 17.50% 0.83%
98.47% 22.33% 0.67%
98.45% 19.00% 0.82%
98.43% 14.17% 1.04%
98.43% 36.50% 0.12%
98.42% 37.33% 0.09%
98.41% 19.33% 0.85%
98.41% 22.83% 0.70%
98.37% 38.50% 0.10%
98.36% 20.83% 0.84%
98.34% 20.33% 0.88%
98.34% 0.00% 1.73%
98.33% 21.83% 0.83%

43
80
39
49
79
84
90
109
77
92
14
78
98
25
94
111
56
48
92
111
48
86
71
14
38
35
122
67
19
73
66
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99.16% 15.67% 0.22% 98.14% 5.67% 1.70%

12 2 98.71% 6.50% 1.08% 12 11 9 98.13% 4.83% 1.74% 84
4 4 98.67% 7.83% 1.06% 20 10 3 98.13% 3.83% 1.78% 62
2 15 98.60% 4.67% 1.26% 78 3 98.13% 5.33% 1.72% 353
2 3 98.59% 4.17% 1.30% 34 7 7  98.13% 7.33% 1.64% 64
1 2 98.57% 4.17% 1.31% 28 14 4 98.13% 4.83% 1.75% 81
1 12 98.57% 4.17% 1.31% 64 10 13 98.13% 5.17% 1.74% 93
5 12 98.56% 4.00% 1.33% 74 11 3 98.11% 4.00% 1.80% 74
2 8 98.55% 3.33% 1.38% 55 9 7 98.11% 5.17% 1.75% 73
2 12 98.55% 3.33% 1.38% 68 14 5 98.11% 6.00% 1.72% 88
1 7  98.55% 3.33% 1.38% 47 13 2 98.11% 7.33% 1.67% 78
1 11 98.55% 3.33% 1.38% 33 4 13 98.11% 6.00% 1.72% 80
1 10 98.55% 3.67% 1.36% 58 14 13 98.10% 5.33% 1.76% 112
2 9 98.54% 3.33% 1.38% 55 6 1 98.10% 7.83% 1.65% 43
1 98.54% 3.33% 1.38% 19 15 12 98.09% 6.83% 1.70% 108
1 14 98.54% 3.33% 1.38% 73 14 15 98.09% 5.00% 1.78% 124
1 15 98.54% 3.33% 1.38% 75 10 7 98.09% 5.17% 1.77% 79
3 14 98.53% 3.50% 1.38% 82 9 98.09% 7.00% 1.69% 72
1 9 98.53% 3.33% 1.40% 24 4 98.08% 6.17% 1.74% 63
13 9 98.36% 7.50% 1.40% 88 15 3 98.07% 4.33% 1.83% 81
5 6 98.31% 6.00% 1.51% 21 12 4 98.07% 6.00% 1.76% 74
4  98.23% 5.17% 1.63% 40 9 98.07% 6.83% 1.72% 76

3 98.21% 36.67% 0.33% 12 1 98.07% 8.00% 1.67% 58

7 98.21% 4.83% 1.67% 70 15 10 98.07% 5.17% 1.80% 103

15 14 98.19% 5.33% 1.66% 120 15 13 98.07% 9.50% 1.62% 116
15 6 98.19% 5.17% 1.67% 84 10 8 98.07% 6.67% 1.74% 74
98.18% 4.83% 1.69% 72 10 1 98.07% 6.83% 1.73% 55

15 98.18% 10.67% 1.45% 92 8 2 98.07% 7.17% 1.72% 56

14 6 98.17% 3.50% 1.76% 78 15 4 98.06% 5.33% 1.80% 82
13 12 98.15% 4.83% 1.73% 108 15 11 98.06% 6.17% 1.76% 115
12 11 98.15% 5.17% 1.72% 97 13 11 98.06% 7.50% 1.71% 99
12 15 98.15% 5.17% 1.72% 111 12 13 98.06% 6.50% 1.75% 102
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99.51% 1.00% 0.47% 98.49% 3.33% 1.43%
4 & 99.50% 1.83% 0.44% 59 5 7 98.45% 4.67% 1.42% 58
1 5 99.49% 1.00% 0.49% 33 10 4 98.43% 7.83% 1.31% 70
2 6 99.47% 2.67% 0.44% 45 7 1 98.43% 3.83% 1.48% 43
1 I 99.46% 0.83% 0.53% 15 5 14 98.43% 7.00% 1.35% 80
1 2 99.46% 0.83% 0.53% 24 10 15 98.41% 15.67% 1.00% 103
1 10 99.45% 3.33% 0.43% 57 4 7  98.40% 6.17% 1.41% 53
1 99.45% 4.50% 0.38% 46 14 4  98.39% 12.33% 1.16% 85
1 99.45% 3.83% 0.42% 42 2 8 98.39% 3.83% 1.52% 51
2 10 99.44% 3.83% 0.42% 57 4 11 98.39% 9.83% 1.27% 65
1 11 99.43% 4.17% 0.42% 59 10 10 98.35% 6.83% 1.43% 76
1 13 99.43% 4.17% 0.42% 63 2 2 98.34% 6.83% 1.44% 29
2 13 99.37% 7.33% 0.35% 68 4 15 98.33% 8.17% 1.40% 71
1 14 99.36% 8.33% 0.32% 83 2 15 98.31% 3.33% 1.63% 74
3 99.31% 2.00% 0.63% 27 6 11 98.30% 6.00% 1.52% 73
11 6 99.04% 6.17% 0.74% 73 2 98.29% 7.67% 1.47% 54
6 13 99.01% 18.83% 0.24% 31 15 7 98.26% 10.00% 1.40% 97
5 8 98.99% 6.50% 0.78% 61 4 14 98.25% 7.33% 1.51% 82
3 7 98.98% 20.83% 0.19% 52 8 13 98.23% 5.67% 1.60% 80
12 8 98.89% 21.00% 0.28% 71 7 13 98.22% 9.50% 1.46% 78
3 4  98.85% 7.00% 0.90% 38 6 14 98.18% 7.83% 1.57% 85
10 11 98.85% 9.67% 0.79% 88 15 11 98.17% 8.33% 1.56% 37
5 11 98.75% 6.67% 1.02% 67 13 4 98.15%17.17% 1.21% 70
13 9 98.71% 4.50% 1.16% 91 12 4  98.15% 7.00% 1.64% 68
3 14 98.70% 5.83% 1.11% 79 3 13 98.13% 7.00% 1.65% 72
3 15 98.69% 4.50% 1.17% 77 8 11 98.13% 6.00% 1.70% 77
3 9 98.68% 3.67% 1.22% 54 6 4  98.12% 7.83% 1.63% 50
4 98.68% 4.67% 1.18% 46 2 7  98.11% 7.83% 1.65% 51
5 6 98.59% 6.83% 1.18% 56 12 3 98.11% 8.50% 1.62% 73
14 14 98.57% 10.33% 1.06% 115 9 14 98.10% 8.00% 1.65% 91
4 10 98.55% 4.67% 1.32% 66 8 1 98.09% 7.83% 1.66% 50

7 11 98.53% 6.83% 1.24% 79 7 8 98.08% 8.50% 1.65% 70
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12

14
13
12

13

13
15

98.95% 10.00% 0.67%
98.71% 12.50% 0.82%
98.47% 10.33% 1.17%
98.33% 19.67% 0.92%
98.29% 15.17% 1.15%
98.18% 21.50% 1.00%
98.17% 15.00% 1.28%
98.11% 18.33% 1.21%
98.07% 22.00% 1.10%
98.05% 22.17% 1.10%
98.04% 22.00% 1.13%
98.04% 23.33% 1.07%
98.03% 22.00% 1.13%
98.03% 22.00% 1.13%
98.03% 22.83% 1.10%
98.03% 23.50% 1.07%
98.03% 22.00% 1.14%
98.03% 23.33% 1.08%
97.93% 24.50% 1.14%
97.81% 25.83% 1.21%
97.76% 28.00% 1.17%
97.75% 26.50% 1.24%
97.74% 26.83% 1.24%
97.68% 33.33% 1.03%
97.66% 30.00% 1.19%
97.66% 33.50% 1.04%
97.64% 17.33% 1.74%
97.63% 32.17% 1.13%
97.62% 30.83% 1.19%
97.56% 32.33% 1.19%
97.56% 32.50% 1.19%
97.56% 33.00% 1.17%

20
20
13
14
19
56
70
73
73
76
40
54
44
51
26
66
37
18
38
65
53
51
29
93
71
54
40
33
76
63
90

Si
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13
14

15

14

10

15

10

13

10

13
12

12

12

15

10
15

Rl STTC N SR N

~N DN N O

97.55% 32.83% 1.19%
97.54% 33.67% 1.16%
97.53% 31.50% 1.26%
97.53% 32.33% 1.23%
97.53% 34.00% 1.16%
97.51% 34.33% 1.17%
97.50% 33.33% 1.22%
97.49% 33.17% 1.23%
97.49% 34.17% 1.19%
97.49% 33.83% 1.21%
97.48% 33.50% 1.23%
97.48% 33.83% 1.22%
97.47% 34.50% 1.20%
97.45% 35.50% 1.17%
97.44% 35.00% 1.21%
97.44% 35.33% 1.19%
97.43% 34.83% 1.22%
97.43% 36.17% 1.17%
97.43% 36.17% 1.17%
97.43% 38.83% 1.06%
97.42% 35.33% 1.22%
97.41% 36.50% 1.18%
97.41% 36.67% 1.17%
97.41% 36.83% 1.17%
97.41% 38.17% 1.11%
97.40% 36.83% 1.17%
97.39% 36.00% 1.22%
97.39% 36.17% 1.21%
97.39% 36.33% 1.21%
97.39% 37.00% 1.18%
97.39% 37.50% 1.16%
97.38% 35.33% 1.26%

43
76
100
60
30
84
41
65
89
85
68
81
57
72
85
67
78
76
43
88
44
36
54
86
73
71
85
35
52
65
86
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12

10
10
10
15

13

14

13
12

15

12
10

10

97.38% 44.33% 0.88%
97.37% 51.67% 0.59%
97.37% 54.83% 0.46%
97.33% 54.67% 0.50%
97.31% 54.17% 0.55%
97.29% 56.50% 0.47%
97.27% 56.33% 0.50%
97.26% 59.00% 0.40%
97.23% 46.17% 0.96%
97.23% 56.33% 0.53%
97.23% 58.00% 0.47%
97.22% 59.33% 0.42%
97.21% 44.17% 1.06%
97.21% 56.50% 0.55%
97.21% 59.50% 0.42%
97.19% 45.17% 1.04%
97.19% 59.33% 0.46%
97.18% 63.17% 0.31%
97.17% 44.83% 1.08%
97.17% 62.50% 0.35%
97.17% 63.33% 0.31%
97.16% 60.17% 0.45%
97.13% 63.50% 0.34%
97.13% 64.50% 0.30%
97.13% 63.17% 0.36%
97.13% 64.33% 0.31%
97.13% 64.33% 0.31%
97.12% 64.50% 0.31%
97.11% 65.00% 0.30%
97.11% 65.00% 0.31%
97.11% 65.00% 0.31%
97.10% 44.00% 1.19%

73
98
60
51
117
91
89
32
53
77
61
16
89
43
37
68
87
92
60
80
51
51
93
90
44
83
72
71
94
70
72

FA
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12

10

14

11

10

13

13

11

14

10

13
12

11

15
11
12

11

10
11

10
14
12
15
14

13
13

13

11
15

97.10% 64.33% 0.34%
97.09% 42.83% 1.25%
97.07% 66.50% 0.28%
97.04% 67.67% 0.26%
97.03% 67.67% 0.27%
97.01% 68.00% 0.28%
97.01% 70.83% 0.17%
96.97% 68.83% 0.28%
96.97% 49.17% 1.11%
96.97% 69.50% 0.26%
96.93% 70.50% 0.26%
96.89% 71.50% 0.26%
96.88% 71.83% 0.26%
96.87% 61.00% 0.72%
96.87% 72.00% 0.26%
96.84% 73.00% 0.25%
96.83% 73.50% 0.24%
96.81% 73.50% 0.26%
96.78% 74.33% 0.26%
96.77% 74.83% 0.25%
96.76% 75.00% 0.25%
96.76% 75.00% 0.25%
96.75% 75.17% 0.25%
96.75% 75.33% 0.25%
96.75% 75.33% 0.25%
96.73% 73.00% 0.37%
96.73% 76.00% 0.24%
96.72% 76.33% 0.24%
96.71% 76.50% 0.24%
96.71% 47.00% 1.47%
96.70% 77.00% 0.23%
96.66% 78.50% 0.21%

49
88
64
64
43
82
86
60
71
89
61
66
75
76
64
96
84
115
80
66
97
111
70
91
66
86
81
93
56
68
96
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15
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14

13
12

15

12
10

10

97.38% 44.33% 0.88%
97.37% 54.83% 0.46%
97.37% 51.67% 0.59%
97.33% 54.67% 0.50%
97.31% 54.17% 0.55%
97.29% 56.50% 0.47%
97.27% 56.33% 0.50%
97.26% 59.00% 0.40%
97.23% 46.17% 0.96%
97.23% 56.33% 0.53%
97.23% 58.00% 0.47%
97.22% 59.33% 0.42%
97.21% 44.17% 1.06%
97.21% 59.50% 0.42%
97.21% 56.50% 0.55%
97.19% 45.17% 1.04%
97.19% 59.33% 0.46%
97.18% 63.17% 0.31%
97.17% 44.83% 1.08%
97.17% 63.33% 0.31%
97.17% 62.50% 0.35%
97.16% 60.17% 0.45%
97.13% 63.50% 0.34%
97.13% 64.50% 0.30%
97.13% 64.33% 0.31%
97.13% 64.33% 0.31%
97.13% 63.17% 0.36%
97.12% 64.50% 0.31%
97.11% 65.00% 0.30%
97.11% 65.00% 0.31%
97.11% 65.00% 0.31%
97.10% 44.00% 1.19%

98
73
60
51
117
91
89
32
53
77
61
16
43
89
37
68
87
92
80
60
51
51
93
44
83
90
72
71
94
70
72
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109

12

10

14

11

10

13

13

11

14

10

13
12

11

15
11
12

11

10
11

10
14
12
15
14

13
13

13

11
15

97.10% 64.33% 0.34%
97.09% 42.83% 1.25%
97.07% 66.50% 0.28%
97.04% 67.67% 0.26%
97.03% 67.67% 0.27%
97.01% 68.00% 0.28%
97.01% 70.83% 0.17%
96.97% 68.83% 0.28%
96.97% 69.50% 0.26%
96.97% 49.17% 1.11%
96.93% 70.50% 0.26%
96.89% 71.50% 0.26%
96.88% 71.83% 0.26%
96.87% 61.00% 0.72%
96.87% 72.00% 0.26%
96.84% 73.00% 0.25%
96.83% 73.50% 0.24%
96.81% 73.50% 0.26%
96.78% 74.33% 0.26%
96.77% 74.83% 0.25%
96.76% 75.00% 0.25%
96.76% 75.00% 0.25%
96.75% 75.17% 0.25%
96.75% 75.33% 0.25%
96.75% 75.33% 0.25%
96.73% 73.00% 0.37%
96.73% 76.00% 0.24%
96.72% 76.33% 0.24%
96.71% 76.50% 0.24%
96.71% 47.00% 1.47%
96.70% 77.00% 0.23%
96.66% 78.50% 0.21%

49
88
64
64
43
82
86
71
60
89
61
66
75
76
64
96
84
115
80
66
97
111
70
91
66
86
81
93
56
68
96
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96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%

20
13
31
29
21
14
51
23
13
60
62
68
71
14
13
35
40
13
51
16
55
58
62
15
70
72
14
16
36
40
49
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96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%
96.00% 100.00% 0.00%

13
58
62
13
64
14
71
37
38
41
43
50
13
60
65
72
17
81
39
45
50
55
62
62
62
78
78
25
19
51
50



AP

sL nd st nd
RS

98.67% 25.67% 0.31% 102 98.47% 36.17% 0.09%

98.67% 26.50% 0.28% 44 5 13 98.46% 36.33% 0.09% 75

8 98.66% 29.00% 0.19% 81 9 6 98.46% 36.33% 0.09% 69

I 98.65%29.33% 0.19% 37 14 5 98.45% 36.50% 0.09% 79

10 7  98.65%27.17% 0.28% 79 8 4  98.42%20.17% 0.81% 58
13 12 98.65% 29.00% 0.20% 102 12 11 98.41% 22.83% 0.70% 93
15 6 98.65% 28.17% 0.24% 86 10 I 98.41%22.83% 0.71% 57
8 6 98.649% 29.50% 0.19% 63 3 6 98.38% 22.83% 0.74% 48
4 4 98.63%30.00% 0.17% 44 15 13 98.35% 39.33% 0.08% 109
10 5 98.63% 24.83% 0.39% 71 13 7 98.319% 40.50% 0.08% 84
12 9 98.639%29.67% 0.19% 15 6 8 98.27% 41.33% 0.08% 72
7 1T 98.62% 30.50% 0.17% 83 11 4  98.27%41.33% 0.08% 70
11 13 98.62% 28.50% 0.25% 99 15 3 98.27%41.33% 0.08% 78
8 12 98.61% 30.83% 0.17% 82 15 7 98.27% 41.33% 0.08% 101
7 12 98.60% 24.17% 0.45% 79 12 3 98.26%22.67% 0.87% 66
7 6 98.59% 26.00% 0.38% 75 14 15 98.26% 28.00% 0.65% 111
10 3 98.59% 31.50% 0.15% 61 14 14 98.26% 41.67% 0.08% 114
11 8 98.59% 31.50% 0.15% 83 5 8 98.24% 42.17% 0.08% 65
14 6 98.59% 24.17% 0.46% 79 13 13 98.24% 22.67% 0.89% 95
2 6 98.56% 24.00% 0.50% 46 8 5 98.22%42.67% 0.08% 66
9 15 98.56% 24.83% 0.47% 92 15 10 98.20% 43.17% 0.08% 99
9 12 98.55% 33.50% 0.11% 85 2 5 98.17% 43.83% 0.08% 41
7 4 98.54% 23.17% 0.56% 60 13 3 98.17%22.67% 0.96% 71
9 98.53% 34.17% 0.11% 62 10 15 98.16% 16.17% 1.24% 93
12 7 98.53% 34.00% 0.12% 87 6 5 98.15% 44.50% 0.08% 58
10 2 98.51%34.50% 0.12% 62 11 10 98.11% 45.50% 0.08% 92
11 15 98.51% 35.17% 0.09% 113 15 12 98.07% 22.67% 1.06% 101

2 98.05% 20.00% 1.20% 48

98.03% 22.67% 1.11% 48
13 98.03%22.67% 1.11% 91
3 98.029%22.67% 1.12% 60
12 98.01%22.67% 1.13% 75

9 10 98.50% 35.33% 0.09% 66
13 4 98.50% 35.33% 0.09% 76
4 1 98.49% 22.50% 0.64% 32
12 14 98.49% 23.00% 0.62% 103
7 15 98.47% 36.17% 0.09% 84

A 9 0 0

111



sL nd st nd
Al
RS FRE

12

10

11

13

13
13

11

11

11

14

15

12
14

11

96.95% 66.17% 0.42%
96.93% 65.33% 0.47%
96.90% 66.50% 0.46%
96.85% 68.17% 0.44%
96.84% 68.67% 0.43%
96.79% 68.67% 0.49%
96.79% 69.83% 0.44%
96.76% 70.50% 0.44%
96.73% 74.33% 0.31%
96.71% 66.50% 0.66%
96.70% 74.67% 0.33%
96.69% 73.67% 0.38%
96.68% 65.83% 0.72%
96.67% 65.83% 0.73%
96.65% 65.17% 0.77%
96.65% 66.83% 0.70%
96.65% 65.50% 0.76%
96.65% 73.50% 0.43%
96.64% 66.83% 0.72%
96.64% 68.00% 0.67%
96.63% 77.33% 0.28%
96.63% 63.33% 0.88%
96.62% 75.83% 0.36%
96.61% 76.67% 0.33%
96.61% 67.83% 0.71%
96.60% 68.83% 0.67%
96.60% 68.83% 0.67%
96.58% 67.83% 0.74%
96.58% 68.67% 0.70%
96.57% 73.00% 0.53%
96.57% 65.33% 0.85%
96.56% 78.83% 0.30%

34
62
62
45
50
51
86
113
80
117
88
60
50
74
39
89
80
80
87
63
95
92
54
62
94
90
110
78
73
97
88

Al

112

14
12
13
15
14
10
15
2

10
11
10
6

11
12
15
14
11
12
9

15

14

12

13

12
14

15
10
5
12
10

13

13

14

14

14

96.55% 65.33% 0.87%
96.55% 68.83% 0.72%
96.54% 65.67% 0.87%
96.54% 73.50% 0.54%
96.53% 69.17% 0.73%
96.53% 64.00% 0.95%
96.53% 68.17% 0.78%
96.51% 65.67% 0.90%
96.51% 77.00% 0.42%
96.51% 67.67% 0.82%
96.51% 79.67% 0.32%
96.50% 64.83% 0.94%
96.49% 75.83% 0.49%
96.49% 79.00% 0.36%
96.49% 80.17% 0.32%
96.48% 68.33% 0.82%
96.47% 60.00% 1.17%
96.47% 75.33% 0.53%
96.47% 81.67% 0.27%
96.47% 66.00% 0.93%
96.47% 73.50% 0.62%
96.46% 66.83% 0.90%
96.45% 77.33% 0.47%
96.45% 73.83% 0.63%
96.45% 77.33% 0.48%
96.43% 66.17% 0.97%
96.42% 68.83% 0.86%
96.41% 63.33% 1.10%
96.41% 66.00% 0.99%
96.41% 59.50% 1.26%
96.40% 65.50% 1.02%
96.39% 81.17% 0.38%

119
97
79

118
101
85
111
68
73
84
59
84
77
64
138
87
108
119
100
122
77
72
114
75
101
82
78
80
75
88
118



Pl

st nd st nd
RS

99.16% 15.67% 0.22% 98.14% 5.67% 1.70%

12 2 98.71% 6.50% 1.08% 12 7 98.13% 7.33% 1.64% 64
4 4  98.67% 7.83% 1.06% 20 3 98.13% 5.33% 1.72% 53
2 15 98.60% 4.67% 1.26% 78 10 3 98.13% 3.83% 1.78% 62
2 3 98.59% 4.17% 1.30% 34 11 9 98.13% 4.83% 1.74% 84
1 2 98.57% 4.17% 1.31% 28 10 13 98.13% 5.17% 1.74% 93
1 12 98.57% 4.17% 1.31% 64 14 4  98.13% 4.83% 1.75% 81
5 12 98.56% 4.00% 1.33% 74 9 7 98.11% 5.17% 1.75% 73
1 7 98.55% 3.33% 1.38% 47 11 3 98.11% 4.00% 1.80% 74
1 11 98.55% 3.33% 1.38% 53 4 13 98.11% 6.00% 1.72% 80
1 10 98.55% 3.67% 1.36% 58 13 2 98.11% 7.33% 1.67% 78
2 8 98.55% 3.33% 1.38% 55 14 5 98.11% 6.00% 1.72% 88
2 12 98.55% 3.33% 1.38% 68 6 I 98.10% 7.83% 1.65% 43
1 1 98.54% 3.33% 1.38% 19 14 13 98.10% 5.33% 1.76% 112
1 14 98.54% 3.33% 1.38% 73 7 9 98.09% 7.00% 1.69% 72
1 15 98.54% 3.33% 1.38% 75 10 7  98.09% 5.17% 1.77% 79
2 9 98.54% 3.33% 1.38% 55 14 15 98.09% 5.00% 1.78% 124
3 14 98.53% 3.50% 1.38% 82 15 12 98.09% 6.83% 1.70% 108
1 9 98.53% 3.33% 1.40% 24 4 98.08% 6.17% 1.74% 63
13 9 98.36% 7.50% 1.40% 88 9 98.07% 6.83% 1.72% 76
5 6 98.31% 6.00% 1.51% 21 I 98.07% 8.00% 1.67% 58
4  98.23% 5.17% 1.63% 40 12 4 98.07% 6.00% 1.76% 74

3 98.21%36.67% 0.33% 12 15 3 98.07% 4.33% 1.83% 81

7  98.21% 4.83% 1.67% 70 8 2 98.07% 7.17% 1.72% 56

15 14 98.19% 5.33% 1.66% 120 10 & 98.07% 6.67% 1.74% 74
15 6 98.19% 5.17% 1.67% 84 10 I 98.07% 6.83% 1.73% 55
15 98.18% 10.67% 1.45% 92 15 10 98.07% 5.17% 1.80% 103
98.18% 4.83% 1.69% 72 15 13 98.07% 9.50% 1.62% 116

14 6 98.17% 3.50% 1.76% 78 4 14 98.06% 7.17% 1.72% 78
12 11 98.15% 5.17% 1.72% 97 12 13 98.06% 6.50% 1.75% 102
12 15 98.15% 5.17% 1.72% 111 13 11 98.06% 7.50% 1.71% 99
13 12 98.15% 4.83% 1.73% 108 15 4  98.06% 5.33% 1.80% 82

113



