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Abstract:

In recent years, Government tries to carry out the development of Advanced
Traveler Information System - among the nine service domains of Intelligent
Information System. In order to provide accurate information for road users, to stand
on the choices of routes and transportation, estimating the path travel time is an
important issue. To estimate travel time, vehicle detectors and probe vehicles
collecting information (e.g., flow, occupancy and speed, etc.) are being used. For the
moment, there is quite few vehicle detectors can still be used. Under the insufficient
resource and budget, it is uneasy to set up vehicle detectors widely, otherwise, to add

probe vehicles in the short term to make up for the shortage of information gathering.

This study applies the concept of vehicle speed distributes in space of roadway
segment and intends to investigate how many probe vehicles are enough to describe or
estimate travel time for a roadway segment. The aspect of investigation is a roadway
segment or a roadway segment containing intersection, according to the concept of a
sample distribution which reflects population characteristics. As a result, probe
vehicle can be considered as an instantaneous fixed vehicle detector by using the
instantaneous speed and position of probe vehicles and it sets up a speed distribution
of samples, from the inside, explores the size of probe vehicles and reflects population
to estimate instantaneous travel time. Furthermore, by using the instantaneous sample
method and vehicle detector data to test the data fusion, the feasibility of this method

will be determined.

After conferring the size of probe vehicle, data collection through real network
and establishment of the simulation network can be used when parameters are

evaluated. To collect data from vehicle detectors and probe vehicles through



simulation, and then carrying out data fusion to estimate travel time. Vehicle detector
estimates density by using flow and occupancy rate, accords with OH and Webster
model to estimate travel time, and matches up the travel time which probe vehicles
drive end of the roadway segment. For this reason, this study contains: (1) Investigate
and test the algorithm of probe vehicle size. (2) The comparison and suitable situation
of data fusion. (3) Estimate travel time using data fusion, and hope to provide more

accurate travel information for road user.

The result of this study exhibits that sizes of the probe vehicle are more than
other studies by using the instantaneous distribution of speed. According to different
length and flow rate of roadway segment with different probe vehicle size, it
distributes about ten to sixty percent, and the average is similar to Tetsuhiro (2005)
who brought up that forty percent probe vehicles can collect traffic information
nonstop. Besides, the test of data fusion uses instantaneous sampling method and the
result exhibits that Weighted Average is better in the one roadway segment case,
Artificial Neural Network is better in the two roadway segments case, and data fusion

can reduce the travel time errors from each detector has estimated.

The result of data fusion exhibits that Weighted Average is suitable for the road
length under 400 meters, probe vehicle rate upon 10 percent, and update in 3 minutes
(i.e., real time); Artificial Neural Network is suitable for the road length upon 400
meters, probe vehicle rate under 10 percent, and update in 5 minutes (i.e.,
comparatively longer time). Finally, advantages and disadvantages of two methods are

provided for the related applications.
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- oA dg A HE S Rl SR SR RS :
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2R B M L KBqp iy ﬁ,éf?‘ ffe— # % (Cluster) p o
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AAAERpE RS AR TR E AR EFHFMAE 2
2y SRR LB R TS o B R AL Mit AR 2
PE o % B RENAENE (T AT o

BRIV TR - BRI RG Ry NS 2 E 2 FEAR
Pl i:e‘f““” B LRI NP R R BRSNS T oo BRI

B

(1) AT 5 B o+ 0 b PU B9 B IR ERIT i S &
FAEE R RY o BER R RY P NREGAROINGH L TBRE

(knowledge base) °

Q) % Fhir fap A FLEEET 23 WA B R R
EFH TR PAAPIFAGRREE FehEd o o ¥ H 2 Bi- K-

ém*ﬂéﬁiﬁ’uﬁﬂﬁﬁﬁﬁﬁo%ﬁw“ﬂ&ﬂﬁ@%ﬂﬁim

IMFLE & "ﬁ /i % (user interface) °

i
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(3) B p kAl BARHIT R P > fe b R N e g § i g o
BH M i BRI E Y iR o B Rk Y Rl SR IT o

RS L4 (inference mechanism) °
LRAAAR S 5T BIG 0 hof] 24 H1E
(1) &=a R (knowledge base) : * 11 & & RETE AR L ndvas o
(2) #3284 (inference mechanism) : #* 12374 36 I i 47 % 4
(3) 1 ¥ @ % (working memory) @ * Rt F A AEILEAEY A 4 NEF o
(4) wwaE B 4 5 (knowledge acquisition interface) : # & $hiB % 3 13 frzhz
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(5) #* F /& (usreinterface) - & i * H = f 2 3538 2 2 /i

s F

W 2-4 % 4 sui i

ERE N MR TR g1 E A R JR R - =
(1) &3 & B~ (knowledge acquisition) @ #-& fepioiiggs 4 & -

(2) #rak £ B (knowledge representation) : #4881 %k ehionbg 2 & ROk AL
AR RIZ PR 5 o

(3) #asdt# (knowledge inference) © 2£ = i & f2-R° R g 3248 4] - g4
ifﬂ-lf'f'.@ﬁ;r_ o

R P o B R Sl B L"?‘ kg o AR A A FEL - B 2 3
BT AR AR RO AT BALEE ) AE o R AN B g s
?‘H kE o Tl riRa ﬁF*ﬁ ;L, R ASHTR (R4 B R BB HE S B
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ﬁfgmf@;’*’ ? 5 JF-THEN #cit ¥ 72 & 7k Sz L » R B f ki si

@ﬁ:“mmﬁiﬁuﬂﬁiﬁﬂ WO R SRR BT LB
Bl P > I P AR F (05 B2 R o HBRR T 7 N T, ©o
R 2 SIS B b E e g TR BHE ) o 2R R BB AT A2
BA&RAGZBIE g ) IR R

A’ﬁp.*
p

o F

\"-\

3—19(2002) [23]) i £:E5 RIS g ﬁﬁbﬂ:@ ET
GPS~ 2 4mi R E ¥4 2 2T TR L FTRARE AL E
L s A ERN S ﬁﬁbﬁ_}\‘ i 14 R B iﬁﬁbﬁ_}\,u;i&'@& e £
TS YR THBREIEPEM G T REBT FR T ABRE I
LARRIE ﬁ‘fﬁﬁﬁf%&‘fﬁ#ﬁ?“*’ﬁf‘%ﬁ“’ua,z:ifppa%xpu:{ ERY S 5
A SPE YT R R 2 R R STRIES  R A L e

B (TR FT @
%7 &
H



I
Hels
-
e
s
)
=

Mo SR HAN CRRY HERFEFERAIG 2 {28 a AT
HEei 2R BT 2 FRRE N4 u;}géém\mﬁﬁﬁ“f/\&éﬁ; z
D RE T T f@bﬁkibuw%ﬁﬁﬁwwdh@vawmgﬁ%&ﬂé

}iif“éﬁéfi“&%‘{m*ﬂw\ BB BAR S P S SRR ARRREL G &b M2 MG o
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Bep gt B R BT RS uﬁfé TR A g f P MU
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2.3 ¥z (7 pF B a1z 22 38 ;@) (Travel Time Estimation and Prediction)
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rFEHBRETHRRENAL ) - BAEFT KT B Ed NI v bl e 5 5L
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PR e RPN 2 AR o g SR G A A2 Ak G AT TR T
B2 iifmar a2 (DFESD < %%’x%’*ﬁmﬁﬁuzﬁ%&lfﬂwﬁ’
MR E AP THEALR D QF e N MRIFEFT R * Lin(2004) [55] #r
#d120 OH #5584 F Webster &t jF 5V 2 gz 2 8 m Ay P ANFFE Y
Wik - B M ¥k T ET R “f%m% S RJE -~ R E T
FERZ GAFE A FRENT AR Z2E4ERAATELRET
3 %%JJ ;ﬂ}a [56) — e idipl Bz dai > 3% » # OH H5N4e 0 B2 » 123 # -
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AX AX
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kiR E FE R :k’f?;u_b_ WA BN ERREL G A B R kA
NE A TR RRBEIRTEFESE o

TR LN T P LGS i * RIS 2 S -
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Figure of Merit(FOM)
- TR B
Gating Techniques
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# i 53+ || Kalman Filters

Bayesian Decision Theory

E 3 Ny b 3R £ Dempster-Schafer Evidence Reasoning(DSER)
(FR=fE) Adaptive Neural Networks

A 8 FER Cluster Methods

X%z Expert Systems
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B m AFEL AT ECIBFERHNREAER ARG FH AT UFA TR
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1. QPO (Override) : B F & 7 R » 4o 0 B0 ~ (75 e -
2. QPX (Extend) : st j it > 4ot BAEP MG RS F TR
3. QPG (Get) : BxE F AL > 4ot BRERIR T AL o

4. QPS (Set) : % LFAL » 4o o i SR o

& %‘1 ﬁ“}?ﬁﬁ?_-&f’g} 4-5 #5515 & »"_3, %ﬁ_% i ’%ﬁ F 5 12 Visual CH34 i & f_f-i\‘ ;3\:;'; ’
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E# APL a4 - &8 3 % > gpx_LNK vehicleTimeStep(LINK* link,
VEHICLE* vehicle)? ## v/ gt 4 ¥ & — TimeStep 2. & 4% o

* ogpx EF 4T 0 B »~ qpg 2 Function 12 B~ {8 R o 4o B (7 i R
(qpg_VHC_speed(vehicle)) ~ fE4t(qpg_VHC_distance(vehicle)) ~ & §&+7 i £
(qpg_ VHC _link(vehicle)) ~ et PF ¥ (qpg_ CFG_simulationTime()) °

HAT OB ERE o B R - BLF #(gpg NET llnk("char *name"))
¥ -7 AL B R Modeller 3t 4 4= ¢ (qps_GUI printf( ) » &7 ¥ ¢ %J L txt
+* PARAMICS P &7 > 121 A 45 o

Bz ¥ 2 ”Lrﬁiﬂ 41 2_ Function.dll #z ¥ ** PARAMICS P 47 > %t Data 3 42
 ? programming #f % i3 » Function.dll ## > 347 PARAMICS Modeller’ =
A 31 Attempting to load plugin ‘Function.dll’...OK » ¥ API % = -
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(#7) > # 36000.0 T 5 + = 10 8 > 14t 5548 5 Link 5 4 2R + A 0 173350444
% PARAMICS #7%_% 2. B Ex % #- 5 vehID % 2 iw ID Mm% - + = PARAMICS #t
¥ %5 @ vehSpeed # ik B 12 2 % /) 5 H = vehDistance % §Edt > 5 & 5 3 L EC

v

Bz £ Boorio ® &oon 5 3% linkLength & #7dp R 2 BB E R WD T AT e

£4.11 27 @ RAPIZHG I 5

simTime || Link || vehID || vehSpeed | vehDistance || linkLength

36000.0 173350444 21 16.39 825.82 1243.0
36000.0 173350444 22 16.39 896.35 1243.0
36000.0 173350444 23 16.48 1026.64 1243.0
36000.5 173350444 21 16.39 817.63 1243.0
36000.5 173350444 22 16.39 888.16 1243.0
36000.5 173350444 23 16.48 1018.40 1243.0
36001.0 173350444 21 16.39 809.43 1243.0
36001.0 173350444 22 16.39 879.97 1243.0
36001.0 173350444 23 16.48 1010.16 1243.0
36001.5 173350444 21 16.39 801.24 1243.0
36001.5 173350444 22 16.39 871.77 1243.0
36001.5 173350444 23 16.48 1001.92 1243.0
36001.5 173350444 24 16.43 1245.33 1243.0
36002.0 173350444 21 16.39 793.05 1243.0
36002.0 173350444 22 16.39 863.58 1243.0

PR LT ) S EEFFHEFE FIF T T 0 B Excel fri A
F7 TR I A £ 412 PP o kB fRE A
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vehID 21 22 23 24
Time Speed || Distance || Speed || Distance || Speed || Distance || Speed || Distance
36000.0 59.00 146.82 59.33 76.22
36000.5 59.00 155.01 59.15 84.45
36001.0 59.00 163.21 59.08 92.66 37.98 3.18
36001.5 59.00 171.40 59.04 100.86 32.40 7.68
36002.0 59.00 179.59 59.00 109.06 32.40 12.31
36002.5 59.00 187.79 59.00 117.25 32.40 17.31
36003.0 59.00 195.98 59.00 125.44 32.40 22.87
36003.5 59.00 204.17 59.00 133.64 34.20 29.06
36004.0 59.00 212.36 59.00 141.83 37.80 35.87
36004.5 59.00 220.56 59.00 150.02 42.30 43.31
36005.0 59.00 228.75 59.00 158.22 46.80 51.37
36005.5 59.00 236.94 59.00 166.41 51.30 59.71 39.42 2.20
36006.0 59.00 245.13 59.00 174.60 55.80 68.00 32.40 6.70
36006.5 59.00 253.33 59.00 182.79 60.30 76.27 32.40 11.33
36007.0 59.00 261.52 59.00 190.99 59.80 84.52 32.40 16.33

AT TR R PR R APL Rty 5 E B [71) 4p b R
PR > AT Ber@ g 2. APL 1 pRB 3 iﬁi*/ﬁf’?ﬂ?@ o @ Hk TP
BF 2 80 N > £ B i BB (B D) 2 Bk PR T 2 A P R B (B D) 2 HEHR P
FoddjpRLER A ﬁg?]ﬂ: FNERAFETRE T B BHldck 413 A1 o
H ¢ » EnterTime 7 & » BEPFF(F)) 5 ExitTime & 3 # BEPFF () 5 vehID &
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EnterTime || ExitTime || vehID || TravelTime
34320.5 34396.0 27 75.5
34320.5 34394.0 28 73.5
34323.0 34402.0 29 79.0
34324.5 34396.0 31 71.5
34327.5 34403.0 32 75.5
34331.0 34407.0 33 76.0
34345.0 34450.5 34 105.5
34372.0 34450.5 35 78.5
34374.0 34456.0 36 82.0
34371.0 34453.5 37 82.5
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2 1.0 2.3
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(2) 10%4F 4+ 8 #cF b F (R85 1 S2)
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(4) % 2 JP a2 SH (5L S4) - TN :Z(e:%

(5) AAT ] HF AL BB L (R E  S5)

1416 FRBELHREE

AT 3048 544
Féd g (T1) (T2)
5% (S1) T1 S1 T2_S1
10% (S2) T1.S2 T2_S2
15% (S3) T1_S3 T2_S3
$Pd (S4) T1 S4 T2_S4
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4.7 AR veskiE

ARG 2 AFE D PR S N TPl SR P LR BRI L
PRI AZRA TR T ERRRAE LA R AFE R
BEETOMIZZHREEREIFHEALRL A < 40 417 477 0 < 30 MAPE
B2 10 A7 7 FFEiE Gk AP o @ HRSR (TR 2 B8 2 N 1R API
B TG - B2 HG  L AR A AL R R

417 HRARAL R RRLEFTFE R

i ]
2 = MAPE i == MAPE
200m 1 ¥ 24.88 21.84 12.22 28.80 31.71 10.10
200m~400m 34.96 38.39 9.81 91.59 87.27 4.72
400m~600m 38.74 38.02 1.86 50.83 51.66 1.63
600m 12t 77.78 76.13 2.12 90.53 84.37 6.80
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MAPE :L%‘{M}xm%

i k=1

MAPE EAE43T % > & 77 4§ #cd& & - Lewis(1982) [72] 325 MAPE £ 43
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200M 147 0.26 0.74 0.28 0.66
200M~400M 0.28 0.72 0.10 0.90
400M~600M 0.86 0.14 0.30 0.66
600M 14+ 0.56 0.42 0.72 0.26
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5.2.1 FEKHE
1. P B
(1) B # 1%(% 45 © nl)
Q) B H 5%(1 45 © n2)
(3) B 4 10%( % 75 : n3)
(4) B3 82 15%( % 75 © nd)
(5) B# ¥ 4 20%( 75 * n5)
2. Bk
(1) - B £ (75 1 R1)
(2) = B&( BT (F4 - R2)

156 BN R

BEK - B SRE(FRY)
BRIk Bk (R1) (R2)
1% (nl) R1 nl R2 nl
5% (n2) R1 n2 R2 n2
10% (n3) R1 n3 R2 n3
15% (n4) R1 n4 R2 n4
20% (n5) R1 n5 R2 n5
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NE B E fRiE o P - LA TR B 0 BB A d STRE B R P

5‘1"‘ TR O Tk o d 3 MAPE EE s BEFRES HF4
IR RELGHT A o A % B FEAEL ) MAPE EA&) ’@w
BEEAHREEN304 T2 LR34 MAPE®E™TF 10 2+ o ?amﬁﬁ
FRERFELEG10f)  ZFFHELET MAPE @ X [ £ 8+ o ¥ 25 Ty
EURE FARE AL e FE 752 JF Bt f RER TR
BRI 2 e g EREAEF TG R EHERL [56)] 2 8% - %o

N

r' ‘F/‘

%

L

ok JST
Fﬂ r
k'l

=4
X
&

3

a8

l

\
&

{

!

i
N

257 FH i@ FE L v ®R(MAPER

BR K -BRE ZBREREL)
BBk (R1) (R2)
1% (nl) 21.8884 18.7311
5% (n2) 209118 14.7863
10% (n3) 13.8306 12.9044
15% (nd) 11.0422 8.2791
20% (n5) 10.5348 6.8259
e ke ms

25

20 ‘ﬁ\

S S
T

0% 5% 10% 15% 20% 25%

B Bk

W53 FEHI TR
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5.2.3 4r fF-T A2k /5

Hd e BT ETHEI URERGRERERE > 4ok 58977 0 T Lk
GEFRES I g BEE A AR TS F oAk o A
Gk ROL BB ) BT TR S B - BREE AR
B R - B o A Bl 54 B IR B - R BB B e
MAPE (& 7F % 2 8% > - B2 AT o AR 7] 0 o - BRERIRT Y
LR T LB BEH A TESIIRE S - BRYEGIERS o T
LL“K/,,\'Q,}?'IF‘]_J-7 A% %12 SPSS u;\ﬁrﬁs \ﬁ,p iz % %% A X L :12:,

[
Lot ot EFRGHME B S HBEN % 2 (f,fd=(1 1)—55’(100»100)i15~

I

- RESOFPOCAFFTHRLAFFIL TN IR oL E G 0 d
MR LE - AR AR KRR EFREEHE > AFLRTL 1o

%58 4v i T 352 PR
BEiK - BE&(RY) = BE&(R2)
AEFF AETRF

MAPE MAPE
fp fd fp fd

B Rk

1% (nl) 0.21277 1.00000 10.6066 0.23256 1.00000 8.0170

5% (n2) 0.33333 1.00000 6.8521 1.00000 0.39370 8.3777

10% (n3) 0.66667 1.00000 6.9118 1.00000 0.33333 7.9292

15% (n4) 0.66667 1.00000 4.0694 1.00000 0.26316 7.5724

20% (n5) 0.91300 1.00000 4.7480 1.00000 0.37037 7.7322

MAPE ‘—0—-;%,5;+_—_—1,§.g:

12

4 I

R 5-4 4o f8E 397 5 sip|
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5.2.4 7Y i EEGE

ol A SRR ETHRA URBERGREREE 40k 59 47 0 F A
ER x T BEGE S S M TH TR A D B AR e A B e o ¥ T P IR
= Ii)"_i.ﬁ;’ii.f‘%z‘é:—'x R - BB B BT R AR R o @ ] 5-5 & T BLER

B R BERR R B 4 0 MAPE B 2484 > P EY AT RRE P TR
i AR AR T > I - RERIEIMT RAI PR > P oW a0 mi SRR
A ‘F,xz\iﬁ_j’(] N ﬁ@,;ﬁ%"f\a ] gL ﬁ’iiﬁb: -F)»(ﬁ"b_)xiﬁ.l‘ o @ LR 2 %T]
)xﬁ%éég(;_‘;i—? Bo&ds PR B q;ﬁg:‘ssw—,pa}ﬁ&ﬁz%g@:, VR D 2

P Ep R ER R SRR 24 R2=0997 0 LA HR L &4
lti o
%59 A 5 Rps P
BEE - #E£(RL) - BE(R2)
B B ik (X-Y-2) MAPE (X-Y-2) MAPE
1% (nl) (1-1-0) 222316 (2-3-3) 52493
5% (n2) (1-2-0) 72026 (1-1-0) 43941
10% (n3) (1-3-0) 19.5765 (2:2-1) 5.9884
15%  (nd) (1-2-0) 5.4913 (2-1-2) 5.7476
20%  (n5) (2-2-2) 18.3771 (2-2-1) 45105
MAPE - mER o BmE

Wl 5-5 BFAY e R kR
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5.25 £ Hait ik

me %ﬁ?iﬁbﬁm B Aot 5.10 2B 5-6 “rF 0 % 5.10 e g
PATTAE S OGRE D S URIE L AR S BTR SS
imwﬁ&ﬁ BN S ST x%u’»ip1@b7€$woaa $
T ORI R 2 G BRE o R - BRSO ELR] Y C B
Priscd it > MAPE B9 6 11T » LA B B2 da it o — 4m 2 o B Bk
F 1% 602 fac BmEFBERESNTFTEIFIHERT -
#5.10 FTHp & RIFEL Hrt ik
BBk - BE(RY) ZBE(R2)

P weo | wmE ;i *f;::i wes | wme ;i *F;;;s;
1% (nl) || 21.8884 || 26.8950 || 10.6066 || 22.2316 || 18.7311 8.7136 8.0170 5.2493
5% (n2) (| 20.9118 || 26.8950 6.8521 7.2026 (| 14.7863 8.7136 8.3777 4.3941
10% (n3) || 13.8306 || 26.8950 6.9118 || 19.5765 || 12.9044 8.7136 7.9292 5.9884
15% (n4) || 11.0422 || 26.8950 4.0694 5.4913 8.2791 8.7136 7.5724 5.7476
20% (n5) || 10.5348 || 26.8950 || 4.7480 || 18.3771 || 6.8259 8.7136 7.7322 || 4.5105

MAPE
25 -
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—=— i (- )
57 IEITNED
10 S\ 7 KA s (=)
~Ny e N4
5 —= ~.  ——
0
0% 5% 10% 15%  20% 2% PR Bk

SH DR S -
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Be vl b fE T 10k

W56 % Fr&EET2ZFHRBE §*%
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FE T )AL RS
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53 FALE & i

ﬂ\k’ﬂmi”“f ﬁﬁbﬁ,{ﬁr* F&%@ ’ 4(*&1 P =pE ¥ \Fl;fﬂ 5= 4 ﬁ_)é,/é ’ J‘,('TA-,\%I]JJ——
ﬁb”*ﬁwﬁwézad»$zw REBLEEZFHRERPT 2 HERR L
BT PR B A R A e @A 2 PR S0 TR S
BB R AR DA A ST S L R A AT

5.3.1 “4r ##-T £, (Weighted Average)

PTG 0 B ARG NTREE BT I - R R A
AT IR P T AR e B B NRT S E £

d
—t’i‘— Rt ¥4 #%—‘ﬁﬂf |* Berka 4cE TR N i & w L ¢
Brod 511 3 520 F R ILFH BB e S 2 B i 3 B TS (fp,fd) 22 MAPE
oo @B FF 2 0 (hs SPSS st M w iFE S SR REB F RS

> —;J——r)‘z
¥

Z W F R ANFIE S LR ET] G o O ART S F o Rt m R Ty
21 e % 0 de(fp, fd)=(1 1)£2(100,100) & - &% » Ft 0 AFT 7 #pt 3 A F)
FREFO0OL 1 FRH
4511 4T 392T1 S1% 2L T2 K2 B EFT HEMAPER
¢ B
B EF BEFS
MAPE MAPE
fp fd fp fd
200M 12T 0.00470 1.00000 15.5274 0.00150 1.00000 20.5719
200M~400M 0.00001 1.00000 14.1734 1.00000 0.06000 26.6940
400M~600M 0.00001 1.00000 12.9575 0.00004 1.00000 7.1956
600M 12+ 0.00026 1.00000 6.4098 0.00007 1.00000 6.6911
4512 4 T35 T1 S2% 2 & T2 Kt B FFF EMAPER
¢ B
A EFF AEFS
MAPE MAPE
fp fd fp fd
200M 12T 0.00455 1.00000 15.5841 1.00000 0.55556 17.5889
200M~400M 0.00001 1.00000 14.1651 1.00000 0.02222 15.5077
400M ~ 600M 0.00001 1.00000 12.9764 0.00067 1.00000 7.5957
600M 12+ 0.00029 1.00000 7.1412 1.00000 0.62500 5.7298
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FIF B RE TR A
4513 4c{ T 394T1 S3% 2 & T2 KB EFF EMAPER
¢ B
BEFS BEFS
MAPE MAPE
fp fd fp fd
200M 12T 0.01111 1.00000 16.3074 1.00000 0.15385 11.8822
200M~400M 0.00020 1.00000 14.1577 1.00000 0.00980 11.2542
400M ~ 600M 1.00000 0.05000 7.2882 1.00000 0.30303 5.0724
600M 12+ 0.00030 1.00000 8.1391 1.00000 0.20833 5.8075
4514 4 T35 T1 S4% 2L T2 Kt B EFFF EMAPER
¢ B
BEFS BEFS
MAPE MAPE
fp fd fp fd
200M 12T 0.00470 1.00000 15.9217 0.00250 1.00000 19.2074
200M~400M 0.00001 1.00000 14.1735 1.00000 0.03500 21.5652
400M~600M 0.00001 1.00000 12.9606 0.00033 1.00000 6.9473
600M 12+ 0.00021 1.00000 6.8341 0.00006 1.00000 6.3621
4515 4cj L3974 T1 S5% 24 T2 it B FFF ZMAPER
¢ B
A EFS AEFS
MAPE MAPE
fp fd fp fd
200M 12T 1.00000 0.01110 7.5992 1.00000 0.09650 8.9491
200M~400M 1.00000 0.00040 7.1940 1.00000 0.00640 7.2619
400M~600M 1.00000 0.00001 3.7974 1.00000 0.00001 2.3280
600M 12+ 0.00037 1.00000 7.0140 1.00000 0.00001 2.9477
d%snfsw%ﬁ’?iﬁﬁib%ai%%ﬁ3@ﬁﬁmf O

P2 ﬁmivanﬁkniﬁﬁ’mﬁﬁﬁﬁﬁz
Fig i Axg o 3
FEoF 2

[ER N

D HE A BB AR

= o4
,—f‘;"
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=4

el

BP0 81 T LA

INDETFF 2 EFL T IR R AR IFES I T S R
R FEBIAFETFF Lo B F 2 FHFESIHET LR
A B TETIR AR ET . P EAKTS ARt @ Ay
B2 EA S R o AR EAT 2 MAPE ®3) 30 10 7 L g fE 4
BB RGRTER TR o

4516 4T3 T2 S18 £& T 2 KRB KX FT EMAPER

L ®
PEFRS AERS MAPE
o fp fd MATE fp fd
200M 2 0.00200 1.00000 12.7958 0.00290 1.00000 18.7102
200M~400M 0.00001 1.00000 13.8993 1.00000 0.00800 16.1194
400M~ 600M 0.00001 1.00000 12.7678 0.00403 1.00000 6.5383
600M 2 0.00030 1.00000 6.0426 0.00029 1.00000 5.1430
£5.17 s T30 T2 S28 & T 2 REBEFF EMAPER
LG ®
#BERF #BERF IAPE
o fp fd MARE fp fd
200M 2 0.00380 1.00000 11.5534 0.70590 1.00000 12.0041
200M~400M 0.00001 1.00000 13.8964 1.00000 0.03190 11.6057
400M~ 600M 0.00001 1.00000 12.7585 1.00000 1.00000 4.7845
600M 2 0.12200 1.00000 5.9008 1.00000 0.15263 3.0246
£5.18 s T30 T2 34 & T2 REBETFF EMAPER
L ®
PERS AERS MAPE
o fp fd MATE fp fd
200M 2 1.00000 0.43550 10.4524 1.00000 0.50000 9.4102
200M~400M 1.00000 0.02397 10.5379 1.00000 0.01389 9.0937
400M~ 600M 1.00000 0.08700 9.0180 1.00000 0.32258 4.5940
600M 2 0.00410 1.00000 5.6211 1.00000 0.13333 23619
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$IF B a TR A
4519 4c{f T394T2 S4% 2L T2 Kt B EFF EMAPER
¢ B
AEFF AEFF
MAPE MAPE
fp fd fp fd
200M 12T 0.00158 1.00000 13.6677 0.00280 1.00000 17.1014
200M~400M 0.00001 1.00000 13.8947 1.00000 0.00710 15.0955
400M~ 600M 0.00001 1.00000 12.7551 0.00001 1.00000 6.4730
600M 12 + 0.00010 1.00000 6.0821 0.00001 1.00000 5.6065
4520 4c{ T 394 T2 S54 2 & T2 Kt B FFF EMAPER
¢ ®
BT BT
MAPE MAPE
fp fd fp fd
200M 12T 0.86000 0.01000 5.9473 0.70000 0.10000 6.0673
200M~400M 0.73000 0.01000 6.4789 0.97400 0.00100 4.3268
400M~ 600M 0.69900 0.00100 3.7939 0.99500 0.00010 1.9922
600M 12 + 0.81300 0.00100 3.4271 0.85000 0.0100 1.8783
d % 516 2 520 #7151 > ¥ & 4e ’fgli”/z‘ L_i#”TBfF"*SA\{rh/ET » B (T
PRz Rl RARE AN a o e A B AR R
B oA o 20T 00 2 v F& A0 >0 MG E R 2 H
FEF 2 o FHE D EEARL NF B GAEN B F R MR E MAPE
B 14 o
i%?;%f;_ffh’%“@ﬁériégu Bagd o ArIEFEHIERE S HFED

ﬁiﬁé%ﬁguggibﬁﬁ

E4ORA O FZFFESIEE LR P RIEAF RS A £

ERR VLR S SUE

Fir— o ¥

° ﬁ%i%‘rﬂff?"* 304885 A bE

.__BI'-

%522%1%&&§w4

5 3 AP BRI ATRFARL TR G
2. MAPE @4%-] » "R RFEEE » i 2 R TR -

v B IArd 521 82 522 #7 o & 521 5 &
2 % B ot > 1 %2 Takashi 2o 5%3F 448 1
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%521 4o T 30k BT 354 5%MAPE & (1)

[ AR 354 5404

Fé 2 i (T1) (T2)
5% (S 13.7776 11.5021
%2 (S4) 12.9965 11.3345
rETT(S5) 5.8864 4.2390

dot R o BT R R TER
SR EATIG 2SI BE T

FoprRMHELAER -

%522 4o T ¥k BT 304 5% MAPE & (2)

3 SRR

S o 4EAL D R S%A - AL ¥
—}-'\j\&:gi %F:!‘Fl_éjﬁ'{.ﬂ pL

[ AR 354 5404
Fé 2 i (T1) (T2)
5% (S1) 13.7776 11.5021
10%  (S2) 12.0361 9.4410
15% (S3) 9.9886 7.6362

det ot 0D R R R AR T e R T OR 2 o

FAFES TS TARE SR EHlA

BB G P (ATERGE  OHERAES -

5.3.2 #7#7 & s k£ (Artificial Neural Network)

&ﬁﬁ%@’ék—“@%ﬁ’iEE?ﬁﬁﬁ%ﬁé%&iw%ﬁ’&%
8 R BB A 0 Rl 2 B g~ v (7 pE A 81
DIE L T e (TP o

iy~

@%Ff?%&?@bi
B d TR R T 24T Je
R Fﬁé“??ﬁt

P L 8 2 i

X & & #i(l &

6 1 > fy » G 35
VLR EAAD 2B fml s R TR

Fe o e

2 K) Y 4 -
AT H AR b A % A 4 g

RA o B

BB 2RI MR R

R IREAE
TMArd 523 1
KR Rt L‘iﬁ?ﬂﬁiﬁt%/@‘i’ﬁ LB EwmPIEN FY RO £ ¢ (X-Y—Z) ,
2 /@“’ﬁ’bﬁt Z 35 k2 and Al V
o M FEim 2 f i B AR 2 T
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%523 A KRBRTLSIL B T2 A EFA B ATE A

o o L %
R (X-Y-2) MAPE (X-Y-2) MAPE
200M 12 (1-3-0) 25.6178 (2-3-1) 10.8699
200M~400M (1-3-0) 15.6546 (1-1-0) 16.9934
400M~600M (2-3-1) 73783 (2-3-2) 4.9051
600M 1 1 (2-1-3) 45973 (1-1-0) 3.4625

%524 WA GRBTL S2: 26T 2 A gk B ALY A

LN 3
R (X-Y-2) MAPE (X-Y-2) MAPE
200M 12 (2-2-2) 25.5600 (2-3-1) 29.5224
200M~400M (2-3-3) 30.0668 (1-1-0) 23.5060
400M~ 600M (2-1-3) 72130 (1-1-0) 5.4924
600M 12 1 (2-3-3) 6.3873 (2-1-2) 3.8702

#525 XA S RBTL S32 28 T2 kG EFE B ALE A

v ®
R (X-Y-2) MAPE (X-Y-2) MAPE
200M 14 (1-1-0) 29.9450 (2-2-1) 16.0018
200M~400M (2-2-1) 22.9807 (1-3-0) 16.1269
400M~ 600M (2-1-3) 5.5283 (2-2-1) 3.8861
600M 12 + (1-2-0) 6.0388 (1-1-0) 2.2410

£526 MAH SRBTL S4L & T2 G ERE B ARE A

v ®
A (X-Y-2) MAPE (X-Y-2) MAPE
200M 14 (2-1-2) 27.2041 (2-1-2) 14.4807
200M~400M (2-3-3) 29.4229 (1-2-0) 14.7571
400M~ 600M (2-1-1) 6.5893 (1-1-0) 5.7241
600M 11 ¢ (2-3-1) 5.2129 (2-1-2) 3.3699
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BT % ARG T 4

2527 WA ERBTL S5 88T 2 Bt 'EFA R ALE A

o o v % %

R (X-Y-2) MAPE (X-Y-2) MAPE

200M 2 ¥ (1-2-0) 15.3392 (2-1-1) 11.9007
200M~400M 2-1-1) 14.0949 (1-2-0) 9.3317
400M~ 600M (2-3-3) 5.9269 (2-1-3) 1.8099
600M 1 1 (2-1-1) 5.5114 (2-3-1) 2.7928

d bR ror 0 3 A G L ATRER > gAY 4 ;r-"‘;/:\‘vff‘rpé’:F'& PRI R
Ba BB B A DML 0 ARSEIE AL D BB M 4 o vvrg/,,\;}a.l' MAPE & A & RAE T T
EARE TS BRI gL - A R

2528 WA S RET2 S15 B4 T2 B ERE HARE £
LN 3
R (X-Y-2) MAPE (X-Y-2) MAPE
200M 12 (1-1-0) 10.8598 (2-3-3) 18.6440
200M~400M (2-3-2) 10.1971 (1-3-0) 15.9699
400M~ 600M (2-1-3) 3.4731 (2-2-1) 43774
600M 12 + (2-3-3) 43699 (2-3-2) 2.5479

#5290 MAH G RBT2 28 28 T2 A G ERE B ARE A

LY %
R (X-Y-2) MAPE (X-Y-2) MAPE
200M 12 (2-1-3) 11.2298 (2-1-2) 7.5376
200M~400M (2-2-1) 8.6464 (2-3-1) 20.1933
400M~600M (1-1-0) 3.8555 (2-2-3) 3.3091
600M 17 1 (2-3-2) 5.1717 (1-1-0) 15333
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PRS- ¥ | B AT

S WL ST
1530 M ERET2 S32 B4 T2 B EREK R ALY
o o %
R (X-Y-2) MAPE (X-Y-2) MAPE
200M 2 ¥ (1-1-0) 12.8646 (1-1-0) 7.9763
200M~400M (1-2-0) 15.4332 (1-1-0) 17.0230
400M~ 600M (2-1-1) 3.6432 (2-1-1) 44316
600M 11 1 (1-2-0) 52004 (2-3-2) 15122
%531 MM S RBT2 S4B 672 B ERK BALE &
3
R (X-Y-2) MAPE (X-Y-2) MAPE
200M 2 ¥ (2-1-3) 9.9390 (2-2-3) 10.1692
200M~400M (2-3-2) 12.1836 (2-3-3) 203071
400M~600M (1-2-0) 3.8725 (2-3-1) 3.7496
600M 14 1 (2-3-3) 4.6461 (2-3-1) 5.5883
#532 SgA S RBRT2 S5 e T2 R ERAR B ALY &
%
R (X-Y-2) MAPE (X-Y-2) MAPE
200M 2 ¥ (2-1-3) 8.2852 2-1-1) 8.9798
200M~400M (2-3-1) 4.3886 (1-3-0) 7.1502
400M~600M (2-1-1) 3.1515 (2-2-1) 2.9481
600M 12 + (1-1-0) 42384 (2-1-1) 1.6796
d FA9rm o LS A4 » REA T e Y ‘»\NWF'“ aEHEr»
ﬁ*gngﬁwpuuwgr @4c,wm¢@n MAPE & 4 % JLiE %
EARE > TIFE DT T A4 P sk o m MAPE &%
CBA L T d R KR TR R PRI A <]
{’rﬂlb)lllﬁ*{j\7 /bip'::?.,k"ﬁ/”;@% o ¥ ANFELLD

4
ﬁﬁfﬁ%%ﬁﬁ’ab - RS LA )RR D TR AT
RE S AR TET SRR £ BB EREIFR B F R G R E
RPE S FHREE > UREEE AT o
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d AV ER
FATARE > BB G o m { FTPERY 3 A 4h > TPERS
dm LATRER S AR F o ¢ KRR R B2
2o drd 533814 534 4557 .

2 v P Mg
LE RS - R

YoiE
=

R T a4

FLE R o SR g Bk

-F)s‘R)iQ\' A

L RfE R

#5.33 %A S RRENTI5E »%xMAPERE(L)

’ﬁ%@*%

{ATEER K] 5448
Fe2 g (T1) (T2)
5% (S1) 11.1849 8.8049
i (S4) 13.3451 8.8069
AET(S5) 8.3384 5.1027

P FE AR D BE 5% - A
%ﬂﬂxf*a‘il \%H?’ﬁia T ETRA AT WA L FE D R

FoRsFHELIER

#5.34 3 5 B 5 T 354 %MAPE & (2)
AR 3N 5A4
e d i (T1) (T2)
5% (S 11.1849 8.8049
10%  (S2) 16.4523 7.6846
15% (S3) 12.8436 8.5106

A

%J%%ﬁ’*zkﬁ&ﬁ&%w$ﬁg%%ww’ﬁz@z&igﬁ,w
LFHFBIHER S FTHRRBES ALHEE > T H(ATFIHE HERAS -

5.3.3 FUE £ pLiksf 260 i

2y

S TR AR LR B 2 Sk 2 a

ﬁu* EfR* 2 By oA 535 ERI0BEET o REZ FTHRBES N AP

MR BT 2 A BE GA S% I s R R BB Y ) TS £

oo T EL%%J#E B CPF O A SRR Skt D B SR e fg T e

gﬁ@&oaui%%@’ﬁ%iﬁ%mﬁbﬁ3¢ﬁiﬁw’@i*%ﬁ;ﬁ
R PRGE £ S A A2 JE 0 APHTIRE PR o

mw&
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4535 ¢ RREETEPTHE L HF
{ AT 344 544
HFer P i (T1) (T2)
5% (S1) pR~F LI pR~F LG
32 (4 1.4 T 302 PR~ F LS
10% (S2) 14 g T 3232 PR~
15% (S3) 1.4c BT 3032 1.4e g T 322
AT (S5) 1.4c 4 T 3272 1.4c 4 T 3032

PR A BT RS PN S TR TiE 2 Sk TR AR R
FHEI B @R BLuB 2 FREE > 4ok 536 3 545 #7575 o a4 ¢ LA

LR TR L L G AT

4536 2 £T1 Sl2 FH & % %MAPE®
in B i
de FLI e FLp
La e R E . }i ia{: CRE . }i i P;
L1 50.3858 17.1484 15.5274 25.6178 36.8476 21.5032 20.5719 10.8699
L2 54.4936 14.1648 14.1734 15.6546 27.9690 26.3439 26.6940 16.9934
L3 42.4666 12.4340 12.9575 7.3783 20,1015 8.7087 7.1956 4.9051
L4 55.2836 8.7386 6.4098 45973 16.5981 7.0046 6.6911 3.4625
£537 2 £T1 S22 FHfe s % %MAPE®
I LANC
ey s FRE :}i ﬁz:* R :}i i‘i::+
Ll 29.0973 17.1484 15.5841 25.5600 20.8121 21.5032 17.5889 29.5224
L2 28.6505 14.1648 14.1651 30.0668 19.0683 26.3439 15.5077 23.5060
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Ffslowdown .dll
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new _api.dll
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”% % | @ @ @ ‘ E}l A:f' i' @ |Preset gy ﬂ Camera Wiew ﬂ

Edit Mode:

Add Action:

o & £ 2 212 % = Fm@ea A D |>% o e+ 2 xd

Attempting to load pluogin ‘new_api. d11'... ok
Parcamics Programmer APT: Hello Erik, plugin loaded!
INF0: Ho paths file has been defined
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127



6. AB;AE ¢
2 e e e e
* Paramics Programmer API paramics-support@quadstone.com
* Quadstone Ltd. Tel: +44 131 220 4491
* 16 Chester Street Fax: +44 131 220 4492
* Edinburgh, EH3 7RA, UK WWW: http://www.paramics-online.com
* Copyright TSAI BAI LI
X i */
#include <stdlib.h>

#include <stdio.h>

#include <string.h>

#include <math.h>

#include "programmer.h"

char filename[] = "bally VehicleVs.txt";
FILE *outfile;

void gqpx_ NET postOpen(void)

{
if ((outfile = fopen(filename , "w" ) ) == NULL)
{
gps_GUI printf("Start writing data!!~~~~");
exit(0);
}
fprintf(outfile," simtime link vehID vehSpeed vehDistance spelunk timestep
speLinkLength\n");
}

void gpx LNK vehicleTimeStep(LINK* link, VEHICLE* vehicle)
{

/* This function is called at the end of each time step */

float timestep;

float simtime;

float vehSpeed;

float vehDistance;

int vehlD;

float speLinkLengthl;
LINK *speLink]1;

speLinkl = gpg NET link("51:52");

simtime = qpg_CFG_simulationTime();
timestep = qpg_CFG_timeStep();
speLinkLengthl = qpg LNK length(speLink1);
link = qpg_VHC _link(vehicle);

vehID = gqpg_ VHC uniquelD(vehicle);
vehSpeed = qpg VHC speed(vehicle);
vehDistance = qpg_ VHC _distance(vehicle);
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if(qpg. VHC link(vehicle) == qpg NET link("51:52"))

{
qps_GUI printf("Simulation time: %f link:%d ID:%d speed: %f

distance: %f timestep:%f speLinkLength:%f\n", simtime, link, vehID,
vehSpeed, vehDistance, timestep, speLinkLength1);

fprintf(outfile," %5.1f %5d  %5d %5.2f %5.2f %5d 9%5.1f

%5.1f\n", simtime, link, vehID, vehSpeed, ehDistance, speLink1, timestep,
speLinkLength1);

}

else
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R R ) G S R =
BEAWERT > a BRI, ARG ERE S Il i s o 10

KA g

A R1_n1 R R2_n1
1k [ @10 |[ 1200 |[ 1-30) | 1k (1-1-0) |[ (1-2-0) || (2-3-0) |
222316 || 257818 || 33.2492 74094 || 65134 || 7.4998
[ @11 |[ 212 |[ (213 | @211 |[ 212 | (2-13) |
23.3754 || 23.4147 || 23.4923 72969 || 7.6483 ||  7.4684
2% [ 221 |[ 222 | (223 | 2% 2-2-1) |[ (22-2) | (2-23) |
26.1787 || 28.9850 || 23.9098 70174 || 5.6680 ||  6.9739
[ @231 |[ 232 | (233 | 231 |[ (232 | (2-33) |
24.7696 || 29.4658 || 31.3236 6.9851 || 7.0706 ||  5.2493
AR R1_n2 R R2_n2
1 & | @10 [[ (1-2-0) || (1-3-0) | L (1-10) |[ (1-2-0) || (1-3-0) |
16.8233 || 7.2026 || 17.8766 43941 || 82271 | 6.3503
| @11 |[ 212 | (213) | @11 |[ (212 || (2-13) |
214003 || 21.1565 || 21.1264 53560 || 6.3937 || 62189
2% [ 221 |[ (222 | (223) | 28 2-2-1) |[ (22-2) || (2-23) |
192115 || 24.0655 || 23.9252 49446 || 80913 ||  7.4273
| 231 |[ (232 | (233 | 231 |[ (232 | (233 |
25.8826 || 16.9028 || 31.5046 51270 || 6.0559 || 57178
R R1_n3 R R2_n3
Ly | raeo Lase ) Late L @20 | s
20.8276 || 19.7835 || 19.5765 11.0012 || 152296 ||  8.9519
[ @11 |[ 212 |[ (213 | 211 |[ (21-2) | (2-13) |
22,1401 || 21.8711 || 22.0540 98783 || 9.6717 ||  9.6374
2% [ 221 |[ 222 |[ (223) | 2% 2-2-1) |[ (22-2) | (2-23) |
204731 || 21.6342 || 21.8920 5.9884 || 7.4520 || 11.7001
[ @231 |[ 232 | (233 | 231 |[ (232 | (233 |
19.8539 || 229485 || 22.0621 9.7015 || 13.0632 ||  7.6284
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B Pk 2 S0 T e B R RIGE (D)

&R R1 n4 & A R2_n4

» (1-1-0) |[ (120 |[ (1-30) | > (110 |[ 120 |[ (130 |
17.5577 5.4913 7.2336 9.4253 6.9499 7.1991
2-1-1) |[ (212 |[ (2-13) | 211 |[ 212 |[ (213 |
19.3618 || 19.1676 || 18.5089 5.8168 5.7476 || 15.7635

2% (2-2-1) || (22:2) |[ (22-3) | 2% (2-2-1) || (22:2) |[ (2-2-3) ]
9.1868 8.5027 6.9717 73159 || 14.5097 6.9552
2-3-1) || (232 |[ (23-3) | 2-3-1) || (232 |[ (23-3) |
9.6925 || 10.7726 7.5641 8.0752 72259 || 16.0251

& A R1 n5 & A R2_n5

1 & (1-1-0) || 120 |[ (1-30 | 1 & (1100 || (120 || (1-3-0) |
21.6373 || 22.7967 || 20.9687 4.7004 5.0166 53899
(2-1-1) || 212 | (213 | (11 || 212 | (2-13) |
215778 || 21.3372 || 21.3160 8.9689 8.9546 8.9749

2% (22-1) || (222 | (2-23) | 2% (2-1) || (222 || (2-23) |
20.6655 || 18.3771 || 21.8203 4.5105 5.2006 9.4542
(231 |[ (232 | (233 | (231 || (232 | (2-33) |
19.3654 || 213187 || 20.0655 5.4988 6.9121 7.7527
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# o AREp LAL 0 ¥ Excel #ARZEREE Y tab A [R) ©

P

—\

o AL bt - R¥E [Z]@
BEE HHE HEAO RED SR

26 u4 .57 88 2 33.00 1 53.78 ~
37 43.53 14 3 48.58 137 56.18

27 45.15 55 2 74.25 998 61.086

a3 45 .56 74 6 50.25 261 55 .85

41 y7.78 118 s 60.50 1642 60.71

3u B4 .86 62 5 62.98 264 55.13

ua Bl by Wl 6 67.58 405 80._49

38 43.91 19 9 61.78 548 61.38

by 45 72 61 12 4¥1.58 108 58.61

33 y5.18 69 6 48.75 322 53.81

u7 45 .70 46 b B4 75 394 62 67

37 46.02 63 6 77.58 2672 62.79

48 h6.48 83 6 ¥ .17 221 51.82

u7 u6.92 78 6 51.88 749 u5 .94
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b6 b6.63 104 11 56.45 738 54.33
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58 u8.48 132 7 51.86 1127 48.79
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54 45.63 47 6 58.58 354 57.25

sa 6.71 75 8 by 31 233 51.16

39 B4 61 46 7 50.58 627 47 b6

48 4. 57 5@ 6 50.83 219 47 63

51 y. .28 17 7 61.36 901 53.28

35 43.47 20 5 59.18 208 57.22

52 B4 76 uh 8 46.66 208 b6 .41

u7 By 71 uh 6 40.50 164 so.1@

53 5,71 55 9 51.56 222 b6 .44

59 u6.88 7@ 9 46.83 243 b6 .34

52 45.689 61 8 u4.38 304 49 67
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| 26| 44.57| 83| 0| 33.00]| 1] 53.78]
| 37| .53, 14)| 3| 48.50)| 137, 56.18]
| 27| 45.15)| 55| 2| 74.25)| 990]| 61.06]
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| 45|, 45.71]| 69| 7] 43.50)| 301| 46.70]
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MaxProp
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Linear
TanH(p 22 8 > 22k % *)
Sigmoid
DNNA

s
MmO NwWr T EmmO 0w

Sine
Hepdf i BT AL EAERKF pPEE -

3. R#AETE 2N R T oBEOK e € - RAEEY HEL 0 FH A

T

A. RMS Error : £ # % ﬁ?’] s }@ﬁ'é'ﬂi%] N E 2 3533 % B g BT R

R EEAR] ARG o

Network Weights @ #* 12 8871 i icig B2 it o

Classification Rate @ * 1 &g & 5g b 5 o

D. Confusion Matrices : = i #;j 1 & ~ § § - ¥ k2 Confusion Matrices > #
ﬂﬁﬁwwaﬂ@%ﬂ%’ﬁq%ﬁakwﬁmws’~m++%ﬁﬁ§&ﬁ%
ol fcp RBARRIGHATRAS REALT  AARTAS RELG
kS 2kg): 1‘3'?—%] B "‘t’ﬁ% EARIRIT o @ BF LRI 2 AP
Gl P EF 6 A FEARY J 0bnbREN T K - T HE o

TR R R — 438 RMS Error ~ Network Weights 22 Confusion Matrices ©

FTOK R i Slch ¢ XA B EY -

0 w

136
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RA GRRERE 2R ARREA REFBEE T AREESEE
oo W T1 S1 I T2 S5 2 PlikilAz » IR0 A £ d ik 2 "R A & AL H <2
TR o
B e T1 Sl & B2 "ER A PRI
| en || Q1-L1 [ Q2-L1 |
1k | (1-1-0) |[ (1200 |[ (1-3-0) | 1k [ (110 |[ @120 | (1-3-0) ]
| 347350 || 37.1993 || 25.6178 | [ 202264 || 16.5695 || 14.0691 |
[ 211 |[ 212 ][ (2-1-3) | [ @1y |[ 212 ][ (2-1-3) |
[ 37.7277 || 32.9824 || 40.2568 | [ 209582 || 20.6444 || 20.3737 |
2 & [ (221 |[ 222 |[ (2-2-3) | 2 & [ 221 |[ 222 ][ (2-23) |
[ 39.1278 || 39.0610 || 38.9158 | [ 174612 || 17.5871 || 17.2743 |
[ (231 |[ 232 |[ (2-33) | [ 231 |[ 232 ][ (233 |
[ 374478 || 44.0169 || 68.2393 | [ 10.8699 || 18.8970 || 13.0177 |
T QL-L2 [T Q2-L2 |
1k [ (110 |[ @20 ][ (1-3-0) | 1k [ 110 |[ @20 ][ (1-3-0) |
| 21.0666 || 23.9878 || 15.6546 | [ 16.9934 || 22.1828 || 25.0441 |
[ 211 | (21-2) |[ (2-1-3) | [ 211 |[ (212 |[ (2-13) |
[ 20.8547 || 21.1028 || 20.5371 | [ 19.1379 || 18.5312 || 18.6801 |
2 & [ (221 |[ (222 || (2-2-3) | 2 & L (221 |[ 222 || (2-23) |
[ 257075 || 24.5857 || 24.3890 | [ 25.8155 || 30.9818 || 30.2353 |
[ 231 |[ (232 | (233 | [ 231 |[ 232 | (2-33) ]
[ 16.7590 || 24.7800 || 23.6359 | [ 26.6491 || 30.9659 || 28.4965 |
T Q1-L3 || Q2-L3 |
P T [ O A N CEE [ X0 GO
[ 166379 || 153764 || 12.0791 | [ 54429 || 52432 | 5.1405 |
[ 211) || (21-2) |[ (2-1-3) | [ 21-1) |[ (21-2) || (2-1-3) |
[ 120617 || 11.3936 ||  8.5145 | [ 53036 || 53022 5.2979 |
2 & | (22-1) || (222 | (2-2-3) | 2 & L (221 |[ 222 | (2-23) ]
[ 113159 || 73728 || 10.4726 | [ 50306 || 51991 ] 5.1108 |
[ (23-1) |[ (232 | (233 | [ (231 |[ (232 | (2-33) ]
| 73783 || 8.1208 || 7.9738 | [ 50142 || 49051 || 5.0499 |
[ %A || Ql-L4 [EE T Q2-L4 |
P S 0 GO R GO G X0 GO
[ 47235 6.4878 || 6.7210 | [ 34625 | 42865 4.5297 |
| 21-1) || 212 | (213 | L 211 || 212 | (2-1-3) ]
| 46495 || 4.6008 || 4.5973 | [ 3.8229 || 3.8319 | 3.8159 |
2 & [ 221 |[ 222 ][ (2-2-3) | 2 & [ 221 |[ 222 ][ (2-23) |
| 46487 || 4.6681 || 4.8758 | [ 47173 || 43837 | 4.3857 |
[ 231 |[ 232 ][ (2-3-3) | [ 231 |[ 232 ][ (2-33) |
| 64226 || 7.0609 || 7.5976 | [ 50142 || 45737 || 4.6162 |
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B TLS2 & BB 2 Rk Rl

EEE | Ql-L1 |54 || Q2-L1 |
Ly |Gz a3 |, (010 (020 (30 ]
[ 29.5886 || 28.8741 || 29.6255 | [ 39.6861 || 30.6014 || 34.3963 |
| 211 || 212 | (213 | [ 211 |[ 212 | (2-1-3) |
[ 349189 || 29.9689 || 30.0310 | [ 40.6816 || 40.4811 || 40.0810 |
2 & | (22-1) || (222 | (2-2-3) | 2 & L (221 |[ 222 | (2-23) ]
[ 33.0626 || 25.5600 || 26.6789 | [ 29.6860 || 31.8330 || 30.8900 |
[ 231 |[ 232 ][ (2-3-3) | [ 231 |[ 232 ][ (2-33) |
[ 309970 || 31.7372 || 28.0834 | [ 29.5224 || 35.5224 || 37.0455 |
AR | Ql-L2 I[_&%A || Q2-L.2 |
1k | (1-1-0) || (1200 || (1-30) | 1k | 110 |[ @20 | (1-3-0) ]
[ 529726 || 47.3930 || 43.2942 | [ 23.5060 || 27.9436 || 28.0801 |
| (2-1-1) || (212 | (2-13) | [ 211 [ 212 | (2-13) ]
[ 50.9434 || 50.6801 || 54.1057 | [ 25.0928 || 25.9013 || 24.9440 |
2 & [ 221 |[ 222 ][ (2-2-3) | 2 & [ 221 |[ 222 ][ (2-23) |
[ 34.5036 || 30.9480 || 35.8988 | [ 30.6488 || 31.1434 || 31.6841 |
[ 231 |[ 232 || (2-33) | [ 231 |[ 232 ][ (2-33) |
| 38.0827 || 31.1963 |[ 30.0668 | [ 309480 || 29.5060 || 36.4828 |
FL | Q1-L3 [T Q2-13 |
1k [ (110 |[ @20 ][ (1-3-0) | 1k [ 110 |[ @20 ][ (1-3-0) |
[ 8.0879 || 103217 || 10.3194 | [ 54924 || 62760 || 7.8790 |
[ 211 | (21-2) |[ (2-1-3) | [ 211 [ (212 |[ (2-13) ]
[ 75079 || 7.5104 ||  7.2130 | [ 57736 || 5.7540 || 5.7935 |
2 & [ (221 |[ 222 || (2-2-3) | 2 & [ 221 |[ 222 || (2-23) |
[ 102234 || 7.3876 ||  8.3497 | | 57387 || 6.0710 || 5.6013 |
[ (231 |[ 232 |[ (2-33) | L 231 |[ 232 || (2-33) |
[ 102157 || 8.4235 | 10.4348 | [ 62887 || 59345 5.4925 |
Xk | Ql-L4 || Q2-L4 |
Lk |00 a2 a3 M |Caiy Jra20 a0 ]
| 89370 || 7.8339 | 8.5740 | [ 3.8916 || 4.5342 || 4.6748 |
[ 211) | (21-2) |[ (2-1-3) | [ 1) |[ (212 |[ (213 |
[ 88153 | 88097 | 8.8085 | [ 38849 || 3.8702 | 3.8876 |
2 & [ (221 |[ (222 || (2-2-3) | 2 & L (221 |[ 222 || (2-23) |
[ 87755 || 8.0983 || 8.6565 | [ 42099 || 4.0841 || 4.2238 |
| 231 || (232 | (233 | L 231 |[ 232 | (2-33) ]
[ 79569 || 6.7888 || 6.3873 | [ 41128 || 4.0530 | 43111 ]
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ES T1 S3 & BB 2 Rk Rl

EEE | Ql-L1 |54 || Q2-L1 |
Ly |Gz a3 |, |CA10 (020 ][ (30 |
[ 299450 || 36.5702 || 32.8211 | [ 19.4550 || 17.8147 || 20.1678 |
| 211 || 212 | (213 | [ 211 |[ 212 | (2-1-3) |
[ 30.6530 || 30.8172 | 30.7425 | [ 20.8659 || 19.9097 || 19.6725 |
2 & | (22-1) || (222 | (2-2-3) | 2 & L (221 |[ 222 | (2-23) ]
[ 38.7571 || 40.0947 || 42.3348 | [ 16.0018 || 18.8331 | 16.9856 |
[ 231 |[ 232 ][ (2-3-3) | [ 231 |[ 232 ][ (2-33) |
[ 36.0575 || 33.1055 || 32.8624 | [ 17.8093 || 18.9204 || 20.6003 |
AR | Ql-L2 I[_&%A || Q2-L.2 |
1k | (1-1-0) || (1200 || (1-30) | 1k | 110 |[ @20 | (1-3-0) ]
[ 39.0122 || 31.9581 || 44.8873 | [ 177134 || 17.9917 || 16.1269 |
| (2-1-1) || (212 | (2-13) | [ 211 [ 212 | (2-13) ]
[ 40.0198 || 33.9283 || 47.0266 | [ 18.1535 || 18.4094 || 17.7383 |
2 & [ 221 |[ 222 ][ (2-2-3) | 2 & [ 221 |[ 222 ][ (2-23) |
[ 229807 || 26.0829 || 38.9167 | [ 184266 || 20.7477 || 17.2756 |
[ 231 |[ 232 || (2-33) | [ 231 |[ 232 ][ (2-33) |
| 33.6208 || 46.4871 || 39.6358 | [ 208191 || 20.7935 || 20.9886 |
FL | Q1-L3 [T Q2-13 |
1k [ (110 |[ @20 ][ (1-3-0) | 1k [ 110 |[ @20 ][ (1-3-0) |
[ 11.7960 ||  7.0617 || 13.5679 | [ 40643 || 3.9499 || 4.5559 |
[ 211 | (21-2) |[ (2-1-3) | [ 211 [ (212 |[ (2-13) ]
| 5.8809 || 11.7405 ||  5.5283 | [ 41337 || 39469 || 4.0713 |
2 & [ (221 |[ 222 || (2-2-3) | 2 & [ 221 |[ 222 || (2-23) |
[ 79623 || 8.6677 ||  8.6297 | | 3.8861 || 5.0560 || 5.0314 |
[ (231 |[ 232 |[ (2-33) | L 231 |[ 232 || (2-33) |
[ 94778 || 12.0408 || 12.0076 | [ 47811 || 51467 | 5.1432 ]
Xk | Ql-L4 || Q2-L4 |
Lk |0 @20 a3 M |Cai Jr 620 a0 ]
[ 9.0302 || 6.0388 | 7.8440 | [ 22410 || 3.5359 || 3.7331 |
[ 211) | (21-2) |[ (2-1-3) | [ 1) |[ (212 |[ (213 |
[ 71059 || 6.4558 ||  7.0475 | [ 23607 || 23529 | 2.3726 |
2 & [ (221 |[ (222 || (2-2-3) | 2 & L (221 |[ 222 || (2-23) |
[ 64024 || 6.4561 || 6.4348 | [ 30424 || 24512 2.9220 |
| 231 || (232 | (233 | L 231 |[ 232 | (2-33) ]
[ 81467 || 73296 || 7.1472 | [ 34606 || 24773 | 3.7300 |
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B T1 S4 & BB 2 Rk Rl

EEE | Ql-L1 |54 || Q2-L1 |
P S 20 0 R G0 W G 2O M IO
[ 293985 || 51.1373 || 40.2519 | [ 16.8609 || 23.6001 || 21.9366 |
| 211 || 212 | (213 | [ 211 |[ 212 | (2-1-3) |
[ 29.7601 || 27.2041 || 30.5738 | | 18.4457 || 14.4807 || 19.8948 |
2 & | (22-1) || (222 | (2-2-3) | 2 & L (221 |[ 222 | (2-23) ]
[ 37.5486 || 32.4545 || 32.2723 | [ 20.1197 || 33.7044 || 32.2338 |
[ 231 |[ 232 ][ (2-3-3) | [ 231 |[ 232 ][ (2-33) |
[ 39.9629 || 34.5780 || 33.7703 | [ 169839 || 31.8798 || 23.7337 |
AR | Ql-L2 I[_&%A || Q2-L.2 |
1k | (1-1-0) || (1200 || (1-30) | 1k | 110 |[ @20 | (1-3-0) ]
[ 30.7866 || 33.2241 || 37.6065 | [ 20.5807 || 14.7571 || 16.9930 |
| (2-1-1) || (212 | (2-13) | [ 211 [ 212 | (2-13) ]
[ 324114 || 32.5162 || 32.0110 | [ 20.7271 || 20.8106 || 22.0090 |
2 & [ 221 |[ 222 ][ (2-2-3) | 2 & [ 221 |[ 222 ][ (2-23) |
[ 373104 || 30.6848 || 29.6792 | [ 201028 || 22.5783 || 22.1794 |
[ 231 |[ 232 || (2-33) | [ 231 |[ 232 ][ (2-33) |
| 38.6381 || 31.8102 |[ 29.4229 | | 188675 || 19.5820 || 20.7988 |
FL | Q1-L3 [T Q2-13 |
1k [ (110 |[ @20 ][ (1-3-0) | 1% [ 110 |[ @20 ][ (1-3-0) |
[ 123691 ||  7.6847 ||  8.7484 | [ 57241 || 7.0949 || 7.3877 |
[ 211 | (21-2) |[ (2-1-3) | [ 211 [ (212 |[ (2-13) ]
[ 103293 || 10.2819 |[ 12.1341 | [ 58007 || 6.0245 | 6.0460 |
2 & [ (221 |[ 222 || (2-2-3) | 2 & [ 221 |[ 222 || (2-23) |
| 65893 || 8.7080 ||  7.4768 | [ 7.0399 || 7.2015]| 7.2068 |
[ (231 |[ 232 |[ (2-33) | L 231 |[ 232 || (2-33) |
[ 72881 | 9.1043 || 9.4755 | [ 74451 | 7.1196 ||  7.6396 |
Xk | Ql-L4 || Q2-L4 |
Lk |00 @20 a3 M |Cai Jra20 a0 ]
[ 72781 || 8.6298 || 7.5049 | [ 33708 || 4.9410 || 5.0981 |
[ 211) | (21-2) |[ (2-1-3) | [ 1) |[ (212 |[ (213 |
[ 71136 || 59871 | 6.1268 | [ 39628 || 33699 || 3.9738 |
2 & [ (221 |[ (222 || (2-2-3) | 2 & L (221 |[ 222 || (2-23) |
[ 63286 || 7.4337 | 5.2286 | [ 40993 || 4.1484 | 4.2152 ]
| 231 || (232 | (233 | L 231 |[ 232 | (2-33) ]
[ 52129 || 57683 | 8.3036 | [ 44927 | 46039 | 4.5199 |
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B T1 S5 & BB 2 Rk Rl

EEE | Ql-L1 |54 || Q2-L1 |
Ly |Gz a3 M, |C010 (020 ][ (30 ]
[ 28.8305 || 15.3392 || 23.2768 | [ 12.0389 || 14.9147 || 14.3815 |
| 211 || 212 | (213 | [ 211 |[ 212 | (2-1-3) |
| 29.8222 || 28.3740 || 29.1832 | [ 11.9007 || 13.1513 |[ 13.3062 |
2 & | (22-1) || (222 | (2-2-3) | 2 & L (221 |[ 222 | (2-23) ]
[ 208722 || 32.3631 || 32.2418 | [ 17.2854 || 153335 ][ 16.5018 |
[ 231 |[ 232 ][ (2-3-3) | [ 231 |[ 232 ][ (2-33) |
[ 310715 || 36.6641 || 25.6094 | [ 153029 || 13.9758 || 13.9200 |
AR | Ql-L2 I[_&%A || Q2-L.2 |
1k | (1-1-0) || (1200 || (1-30) | 1k | 110 |[ @20 | (1-3-0) ]
| 150288 || 17.8432 || 21.3560 | | 13.6566 || 9.3317 || 12.4788 |
| (2-1-1) || (212 | (2-13) | [ 211 [ 212 | (2-13) ]
[ 14.0949 || 18.6310 || 18.4167 | [ 143340 || 14.4302 || 13.6754 |
2 & [ 221 |[ 222 ][ (2-2-3) | 2 & [ 221 |[ 222 ][ (2-23) |
[ 18.1667 || 16.7200 |[ 19.5096 | [ 14.3401 || 18.7398 || 13.7366 |
[ 231 |[ 232 || (2-33) | [ 231 |[ 232 ][ (2-33) |
[ 24.0394 || 20.3520 || 19.8996 | [ 17.6509 || 18.7379 || 16.4534 |
FL | Q1-L3 [T Q2-13 |
1k [ (110 |[ @20 ][ (1-3-0) | 1k [ 110 |[ @20 ][ (1-3-0) |
[ 71094 ||  7.1796 || 10.1662 | [ 18170 || 2.8551 | 2.9888 |
[ 211 | (21-2) |[ (2-1-3) | [ 211 [ (212 |[ (2-13) ]
| 68165 68762 |  6.7105 | [  1.8120 || 19253 | 1.8099 |
2 & [ (221 |[ 222 || (2-2-3) | 2 & [ 221 |[ 222 || (2-23) |
| 64473 || 6.4569 ||  8.8135 | [ 25399 || 23892 | 24147 |
[ (231 |[ 232 |[ (2-33) | L 231 |[ 232 || (2-33) |
[ 108065 || 7.5838 || 5.9269 | [ 24763 || 24125 24777 ]
Xk | Ql-L4 || Q2-L4 |
Lk |00 a2 a3y M |Cai Jr 620 a0 ]
| 58141 || 72721 | 7.0217 | [ 29260 || 3.4062 || 3.1005 |
[ 211) | (21-2) |[ (2-1-3) | [ 1) |[ (212 |[ (213 |
[ 57452 || 7.0550 ||  5.9596 | [ 30155 3.0184] 3.0210 |
2 & [ (221 |[ (222 || (2-2-3) | 2 & L (221 |[ 222 || (2-23) |
[ 55114 || 59663 | 6.0900 | [ 28761 || 3.1536|] 3.2103 |
| 231 || (232 | (233 | L 231 |[ 232 | (2-33) ]
[ 70797 || 5.6124 || 8.0281 | [ 27928 || 2.8007 || 3.0073 |
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B T2 S1 & BB 2 Rk Rl

EEE | Ql-L1 |54 || Q2-L1 |
P S 20 0 R G0 G 2O M IO
[ 10.8598 || 36.8395 || 39.2340 | [ 219055 || 22.4302 || 25.1054 |
| 211 || 212 | (213 | [ 211 |[ 212 | (2-1-3) |
[ 13.7904 || 12.7462 || 12.6567 | [ 213014 || 21.6581 || 25.1054 |
2 & | (22-1) || (222 | (2-2-3) | 2 & L (221 |[ 222 | (2-23) ]
[ 37.5256 || 38.5379 || 38.5854 | [ 19.5488 || 21.6462 || 18.6440 |
[ 231 |[ 232 ][ (2-3-3) | [ 231 |[ 232 ][ (2-33) |
[ 39.0069 || 38.3374 || 34.8909 | [ 244518 || 23.1757 || 23.8118 |
AR | Ql-L2 I[_&%A || Q2-L.2 |
1k | (1-1-0) || (1200 || (1-30) | 1k | 110 |[ @20 | (1-3-0) ]
[ 13.1516 || 14.1284 || 13.6704 | [ 27.4989 || 20.5317 || 15.9699 |
| (2-1-1) || (212 | (2-13) | [ 211 [ 212 | (2-13) ]
| 14.4241 || 13.4739 || 14.1086 | [ 26.8997 || 27.3229 || 24.4965 |
2 & [ 221 |[ 222 ][ (2-2-3) | 2 & [ 221 |[ 222 ][ (2-23) |
[ 13.7304 || 13.4739 || 12.0483 | [ 21.9538 || 21.7209 || 22.9435 |
[ 231 |[ 232 || (2-33) | [ 231 |[ 232 ][ (2-33) |
[ 12.0604 || 10.1971 || 11.7061 | [ 294078 || 31.5636 || 19.0112 |
FL | Q1-L3 [T Q2-13 |
1k [ (110 |[ @20 ][ (1-3-0) | 1% [ 110 |[ @20 ][ (1-3-0) |
[ 48254 || 53593 | 7.3395 | [ 45473 || 59070 || 6.6132 |
[ 211 | (21-2) |[ (2-1-3) | [ 211 [ (212 |[ (2-13) ]
| 3.6329 || 3.5748 ||  3.4731 | [ 47360 || 4.7494 || 4.6866 |
2 & [ (221 |[ 222 || (2-2-3) | 2 & [ 221 |[ 222 || (2-23) |
| 54673 || 5.6905 |[  5.5206 | | 43774 || 74894 || 6.3788 |
[ (231 |[ 232 |[ (2-33) | L 231 |[ 232 || (2-33) |
[ 52788 || 53164 || 4.4194 | [ 75817 || 7.0241]] 7.1872 ]
Xk | Ql-L4 || Q2-L4 |
P T [ GO AR N CEEO W [ = X0 IO
[ 71685 || 6.7910 || 6.6982 | [ 43075 || 42689 || 2.6433 |
[ 211) | (21-2) |[ (2-1-3) | [ 1) |[ (212 |[ (213 |
[ 59737 || 59435 | 5.9517 | [ 5003 53077 | 5.2311]
2 & [ (221 |[ (222 || (2-2-3) | 2 & L (221 |[ 222 || (2-23) |
[ 61374 || 53538 | 5.7153 | [ 54397 || 49123 || 54758 ]
| 231 || (232 | (233 | L 231 |[ 232 | (2-33) ]
| 47164 || 69085 || 4.3699 | [ 3.0036 || 25479 || 4.6820 |
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B T2 S2 & BB 2 Rk R

EEE | Ql-L1 |54 || Q2-L1 |
Ly |Gz a3 |, [0 (020 ][ (30 ]
[ 14.9400 || 28.7660 || 26.6868 | [ 75711 || 14.0766 || 13.3645 |
| 211 || 212 | (213 | [ 211 |[ 212 | (2-1-3) |
[ 177722 || 158722 | 11.2298 | [ 75407 || 7.5376 || 13.3645 |
2 & | (22-1) || (222 | (2-2-3) | 2 & L (221 |[ 222 | (2-23) ]
[ 23.6097 || 29.5534 | 32.0902 | [ 151861 || 154723 | 15.6928 |
[ 231 |[ 232 ][ (2-3-3) | [ 231 |[ 232 ][ (2-33) |
| 275477 || 32.1607 || 29.4706 | [ 129381 || 14.3760 || 14.4728 |
AR | Ql-L2 I[_&%A || Q2-L.2 |
1k | (1-1-0) || (1200 || (1-30) | 1k | 110 |[ @20 | (1-3-0) ]
[ 173584 || 15.8838 || 17.5356 | [ 257466 || 222092 || 25.1307 |
| (2-1-1) || (212 | (2-13) | [ 211 [ 212 | (2-13) ]
[ 19.1906 || 18.0469 || 18.5382 | [ 24.1689 || 24.2159 || 23.0429 |
2 & [ 221 |[ 222 ][ (2-2-3) | 2 & [ 221 |[ 222 ][ (2-23) |
| 8.6464 || 18.0469 || 12.9664 | [ 289394 || 26.1302 || 24.7953 |
[ 231 |[ 232 || (2-33) | [ 231 |[ 232 ][ (2-33) |
[ 11.4809 || 8.9759 || 13.4876 | [ 201933 || 21.0513 || 24.3482 |
FL | Q1-L3 [T Q2-13 |
1k [ (110 |[ @20 ][ (1-3-0) | 1k [ 110 |[ @20 ][ (1-3-0) |
[ 38555 68175 10.0214 | [ 37192 || 51095 | 4.5509 |
[ 211 | (21-2) |[ (2-1-3) | [ 211 [ (212 |[ (2-13) ]
| 46815 || 43676 | 4.5954 | [ 3.6515 || 34749 || 3.4544 |
2 & [ (221 |[ 222 || (2-2-3) | 2 & [ 221 |[ 222 || (2-23) |
| 5.8834 | 7.0716 ]| 56275 | [ 3.3339 || 3.4006 || 3.3091 |
[ (231 |[ 232 |[ (2-33) | L 231 |[ 232 || (2-33) |
[ 64885 | 6.5967 || 6.9041 | [ 46668 || 42662 ] 5.3375 ]
Xk | Ql-L4 || Q2-L4 |
P 0 [ GO R N CEEO W [ X0 O
[ 71572 || 59369 || 8.3868 | [ 15333 || 34122 | 4.7112 ]
[ 211) | (21-2) |[ (2-1-3) | [ 1) |[ (212 |[ (213 |
[ 67010 || 67108 || 6.5132 ] [ 17534 || 1.7360 ||  1.7573 |
2 & [ (221 |[ (222 || (2-2-3) | 2 & L (221 |[ 222 || (2-23) |
[ 53959 || 58774 | 5.1448 | [ 18700 || 3.4966 || 3.4782 |
| 231 || (232 | (233 | L 231 |[ 232 | (2-33) ]
[ 54160 || 51717 |  6.0041 | [ 20093 || 25002 ]| 24552 ]
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B T2 S3 & BB 2 Rk R

EEE | Ql-L1 |54 || Q2-L1 |
Ly |Gz a3 |, [0 (020 (30 ]
[ 12.8646 || 14.5654 || 13.2556 | [ 79763 || 16.5790 || 13.5052 |
| 211 || 212 | (213 | [ 211 |[ 212 | (2-1-3) |
[ 13.8826 || 13.3094 || 13.0782 | [ 8.0631 | 81019 13.5052 |
2 & | (22-1) || (222 | (2-2-3) | 2 & L (221 |[ 222 | (2-23) ]
[ 16.7620 || 16.6516 || 18.7025 | [ 15.1046 || 12.4236 || 12.8741 |
[ 231 |[ 232 ][ (2-3-3) | [ 231 |[ 232 ][ (2-33) |
[ 139617 || 17.2270 || 14.4657 | [ 144281 || 14.9184 || 14.9691 |
AR | Ql-L2 I[_&%A || Q2-L.2 |
1k | (1-1-0) || (1200 || (1-30) | 1k | 110 |[ @20 | (1-3-0) ]
[ 214586 || 154332 | 18.1516 | [ 17.0230 || 23.5112 | 23.2934 |
| (2-1-1) || (212 | (2-13) | [ 211 [ 212 | (2-13) ]
[ 214643 || 21.2321 || 20.9897 | [ 19.9200 || 19.2588 || 18.1280 |
2 & [ 221 |[ 222 ][ (2-2-3) | 2 & [ 221 |[ 222 ][ (2-23) |
[ 29.0747 || 21.2321 |[ 19.6005 | [ 21.6509 || 24.7468 || 21.9813 |
[ 231 |[ 232 || (2-33) | [ 231 |[ 232 ][ (2-33) |
[ 169522 || 18.3160 || 19.8857 | | 24.8886 || 22.6036 || 25.7660 |
FL | Q1-L3 [T Q2-13 |
1k [ (110 |[ @20 ][ (1-3-0) | 1% [ 110 |[ @20 ][ (1-3-0) |
[ 62277 || 58901 | 6.5761 | [ 45778 || 55681 || 5.0543 |
[ 211 | (21-2) |[ (2-1-3) | [ 211 [ (212 |[ (2-13) ]
[ 3.6432 || 6.0009 |[ 5.9013 | [ 44316 || 45730 || 4.5481 |
2 & [ (221 |[ 222 || (2-2-3) | 2 & [ 221 |[ 222 || (2-23) |
| 54898 || 63471 |  6.3055 | [ 49069 || 5.9371 || 4.5465 |
[ (231 |[ 232 |[ (2-33) | L 231 |[ 232 || (2-33) |
[ 58525 || 49830 || 5.5286 | [ 53052 || 51895 5.2961 |
Xk | Ql-L4 || Q2-L4 |
Lk |00 a2 a3 M |Cam Jraz0 JCasn ]
[ 63269 || 52004 || 6.4393 | [ 23405 || 24042 || 2.5550 |
[ 211) | (21-2) |[ (2-1-3) | [ 1) |[ (212 |[ (213 |
[ 70480 || 6.7857 || 6.9289 | [ 20063 || 21814 25124 ]
2 & [ (221 |[ (222 || (2-2-3) | 2 & L (221 |[ 222 || (2-23) |
[ 73094 || 73669 || 6.4034 | [ 34306 || 25231 ] 2.1377 ]
| 231 || (232 | (233 | L 231 |[ 232 | (2-33) ]
[ 7.0275 || 6.6769 || 6.7494 | [ 20109 || 15122 1.6228 ]
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EE T2 S4 & BB 2 A R

EEE | Ql-L1 |54 || Q2-L1 |
Ly |Gz a3 |, |00 (020 ][00 ]
[ 11.9475 || 267112 || 26.2441 | [ 141318 || 14.1219 || 13.5901 |
[ (211 |[ 212 |[ (2-1-3) | [ 211 |[ 212 | (2-1-3) |
[ 10.6407 || 103021 || 9.9390 | [ 13.6749 || 13.9076 || 13.5901 |
2 & [ (221) |[ (222 || (2-2-3) | 2 & [ (221 |[ 222 || (2-23) |
[ 23.7634 || 26.0052 || 26.5561 | [ 115584 || 14.2519 || 10.1692 |
[ 231 [[ 232 |[ (233) | [ 231 [[ 232 | (233) |
[ 222230 || 16.7053 || 22.7113 | [ 13.5287 || 17.9941 || 14.1776 |
AR | Ql-L2 I[_&%A || Q2-L.2 |
1k | (1100 ][ (200 |[ (1-3-0) | 1k [ 110 |[ (20 | (1-3-0) |
[ 173130 || 17.8778 || 24.4004 | [ 275088 || 25.6133 || 23.1165 |
[ (211 |[ 212 |[ (2-1-3) | [ 211 |[ 212 | (2-1-3) |
[ 21.0997 || 19.7475 || 20.4619 | [ 263703 || 27.2209 || 25.0237 |
2 & [ 22-1) |[ 222 || (22-3) | 2 & [ 221 [[ 222 || (22-3) |
[ 13.2909 || 19.7475 || 20.1097 | [ 263067 || 25.8738 || 26.3724 |
[ 231 [[ 232 | (23-3) | [ 231 [[ 232 | (233) |
| 14.8028 || 12.1836 || 20.1605 | | 223647 || 24.0899 || 20.3071 |
FL | Q1-L3 [T Q2-13 |
1k [ (110 [[ (1-2-0) |[ (1-3-0) | 1k [ 110 [[ @20 | (23-0) |
[ 49127 || 3.8725| 7.6027 | [ 48163 || 3.7760 || 7.7621 |
[ 211 | (21-2) |[ (2-1-3) | [ 211 [ (212 |[ (2-13) ]
[ 45139 || 44105 |  4.4137 | [ 3.8576 || 4.0009 || 3.9040 |
2 & [ 22-1) [ 222 || (22-3) | 2 & [ 221 [[ 222 | (22-3) |
[ 59336 || 58171 | 51207 | | 40156 || 42764 || 43693 |
[ 231 [ (232 | (23-3) | [ 231 [ 232 | (23-3) |
[ 63521 | 54622 5.6278 | [ 37496 || 47076 || 4.5898 |
Xk | Ql-L4 || Q2-L4 |
P M [ B GO R N CEEO W [ O GO
| 6.8071 || 52264 | 4.7162 | [ 79475 || 83536 | 8.0920 |
[ 211) | (21-2) |[ (2-1-3) | [ 1) |[ (212 |[ (213 |
[ 60318 || 6.0012 | 6.0084 | [ 76085 | 75197 | 7.5047 |
2 & [ (221 |[ (222 || (2-2-3) | 2 & L (221 |[ 222 || (2-23) |
[ 58007 || 49784 || 4.9565 | [ 79675 || 89466 | 8.7888 |
[ (231 |[ (232 | (2-33) | L (231 |[ 232 | (2-33) |
[ 49800 || 53303 | 4.6461 | [ 55883 || 6.1514] 7.7604 |
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B T2 S5 & BB 2 Rk Rl

EEE | Ql-L1 |54 || Q2-L1 |
Ly |Gz a3 |, (A0 (020 ][00 ]
[ 95659 || 21.4681 || 20.4939 | [ 9.1244 || 162564 || 18.7621 |
[ (211 |[ 212 |[ (2-1-3) | [ 211 |[ 212 | (2-1-3) |
| 9.8406 || 25.7450 || 8.2852 | [ 89798 || 12.8007 || 12.1600 |
2 & [ (221) |[ (222 || (2-2-3) | 2 & [ (221 |[ 222 || (2-23) |
[ 225805 || 23.1256 || 25.0963 | [ 18.1334 || 19.5296 || 21.2579 |
[ 231 [[ 232 |[ (233) | [ 231 [[ 232 | (233) |
[ 21.8835 || 24.3906 || 24.1967 | [ 19.3903 || 14.1226 || 20.5789 |
AR | Ql-L2 I[_&%A || Q2-L.2 |
1k | (1100 ][ (200 |[ (1-3-0) | 1k [ 110 |[ (20 | (1-3-0) |
[ 48122 | 68219 11.7827 | | 158689 || 8.7360 || 7.1502 |
[ (211 |[ 212 |[ (2-1-3) | [ 211 |[ 212 | (2-1-3) |
[ 52006 || 52427 || 5.0610 | [ 162105 || 15.8465 || 15.4628 |
2 & [ 22-1) |[ 222 || (22-3) | 2 & [ 221 [[ 222 || (22-3) |
[ 112283 || 7.6494 || 8.1851 | [ 16.1468 || 16.5201 || 16.1339 |
[ 231 [[ 232 | (23-3) | [ 231 [[ 232 | (233) |
| 43886 || 6.1053 | 6.1278 | | 158306 || 14.6118 || 15.7745 |
FL | Q1-L3 [T Q2-13 |
1k [ (110 [[ (1-2-0) |[ (1-3-0) | 1k [ 110 [[ @20 | (23-0) |
| 32664 || 33593 | 5.4964 | [ 158689 || 8.7360 || 7.1502 |
[ 211 | (21-2) |[ (2-1-3) | [ 211 [ (212 |[ (2-13) ]
[ 3.1515 || 33751 |  3.5217 | [ 162105 || 15.8465 || 15.4628 |
2 & [ 22-1) [ 222 || (22-3) | 2 & [ 221 [[ 222 | (22-3) |
| 42407 || 3.4984 ||  4.3806 | | 16.1468 || 16.5201 || 16.1339 |
[ 231 [ (232 | (23-3) | [ 231 [ 232 | (23-3) |
[ 6.0460 || 3.6618 || 4.4613 | [ 158306 || 14.6118 || 15.7745 |
Xk | Ql-L4 || Q2-L4 |
Lk |0 @20 a3 M |Cai Jr 620 JCaso ]
| 42384 | 72190 | 53110 | [ 21842 || 26784 | 2.8853 |
[ 211) | (21-2) |[ (2-1-3) | [ 1) |[ (212 |[ (213 |
[ 42538 || 42575 | 4.2531] [ 1679 || 1.7362 || 1.6925 |
2 & [ (221 |[ (222 || (2-2-3) | 2 & L (221 |[ 222 || (2-23) |
[ 43614 || 79806 | 53197 | [ 25576 || 21215 2.4079 |
[ (231 |[ (232 | (2-33) | L (231 |[ 232 | (2-33) |
[ 57938 || 52381 7.0128 ] [ 26425 24184 29187 |
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