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Abstract

MaaS (Mobility as a Service) is considered an innovative mobile service
in transportation. MaaS aims to devise a seamless and door-to-door system
that integrates multiple modes of transportation. From this standpoint, we can
say that MaaS reduces the carbon emission as well as traffic congestion by
increasing the utilization rate of public transportation and reducing the
private vehicle ownership. To meet users’ demand for mobility, it further
develops users’ willingness to choose convenient and economical travel
service. Taiwan has the potential to develop MaaS, not only for our adequate
infrastructures in both ICT and public transportation, but also for our
accessibility to comprehensive data. Hence, this proposal aims to evaluate the
feasibility of MaaS in public transportation. By collecting and analyzing
strategic direction from developed countries, this study will explore the
demand characteristics of users, and specify a service model of
MaaS—including its scope of application and the promoting strategies—for
our future reference.
Key words : Mobility as a Service, Public Transportation, Multiple Modes
Integration
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(DAcfe@ L 5 @ X EL (QF
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|A}
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Trip(b-A-a)=f {b, a|A} > Trip(b-A-b)=f {b, b |A} > Trip(b-A-c)=1f{a, c
|A}
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AT L LB A p KiFE(C)pF:
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Trip(a-A-a)=f {a, a |A} > Trip(a-A-b)=f {a, b |A} > Trip(a-A-c)=1{a, c
|A}

(QA=AziE & LB L+ K iEE (b)pF -

Trip(b-A-a)=f {b, a|A} > Trip(b-A-b)=f {b, b |A} > Trip(b-A-c)=f{a, c
|A}
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Abstract

Currently urban traffic conditions increasingly complex, the
development of dynamic signal control mode, for traffic control
purposes tend to be more capable of wisdom and immediacy. In
recent years, the rapid development of cloud services technology,
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such as the advantages of the instant can be the cloud services
control technology to be closely integrated with real-time decision
making and dynamic intersection signal control, will be able to
exert the way of the signal analysis and improvement of the road
congestion problem . In this study, road traffic information
obtained by the detector and accumulate near the Taipei Railway
Station reckoning OD traffic demand partition, and then assigned
by a path based equalizer algorithm to obtain the path flows, and
then calculates the flow ratios of critical movements, finally
according the above information to calculated signal timing plan.
Traffic controller download real-time signal information is
proposed in this study, for the future of real-time dynamic
intersection signal control will contribute to the future.

Key Words : cloud service, adaptive Traffic Control, the flow
ratios of critical movements
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Abstract

With the opening diversification policy for taxi, the diversification of taxi
business strategy will create the benefit of Taxi operator. The business is focused
on barrier-free taxi, tourism taxi, and fixed-point special shuttle taxi. The airport
passengers pick-up service is one of the most important business for
diversification taxi service. Due to the waiting area space restrictions for
pick-up vehicle on airport, when passengers choose a diversified taxi as an
airport shuttle service, how the airport can avoid the airport congestion problem
is the critical issue. In this paper, the back-propagation neural network is used to
construct the prediction model. This model effectively predicts the time between
the flights arrives and passengers arrive take the feeder, expecting to reduce the
vehicle's stay at the airport and avoid crowding. In this study, the double hidden
layer neural network model were established and predicted. The results show the
error of prediction in 5 minutes of the proportion of is more than 60%.The model
of this research is more accurate and stable than MATLAB. With the
development of this model, it could enhance the service performance of Taoyuan
International Airport and increase the competitiveness of the national tourism
industry.

Keywords: Walking time forecast, Back-propagation neural network, level of
service of airport.
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AE L w BT gRvee (2008) dp MBI PN P RpE R F 2 GPS
ﬁgab‘ﬁ"}l"lﬁi’ﬁ‘?‘ ﬁp%ﬁ/ﬁk‘"{'zﬁf"}‘—rg""x\"ff
BB RE R EREREATA TR FTOREER
BRGVIL S R H | %ﬁri\f{a Sk URFRII RS E S AN AP
m ARMAX (Autoregressive Moving Average with Exogenous Variable) i
Al %ﬁ“rj oo PR R B GR TRER 2 R DR R

b
*ﬁmr:‘- BN
‘Ef

[ ]
o

2.2 B nimy

22> @ > Ohetal (2002) g & @ 2Lt > & Bt G i
ﬂﬁﬁﬁﬁiﬁé’v%aﬁ#mk@pﬁﬁﬂw’xﬁﬁm;ﬁ;w
G BRI AT B2 TR R - R R 2 M G e kR B
CRECR TR R R B mx%*sf%iﬁi%*"% %J“"Aq‘fvﬂc +1-880
i~;th%ﬂ§ GERCATE TR = VAR LRI SR e A g

Lt 3% o 3EAT T BN Rk B AR FOR 0 2R B TR
@*ﬁﬁ%ﬂiﬁh‘i AR p’%épn"waﬂiﬂ%m (BT AR g o

Chen et al. (2001) 2 =Fe VE#mE 512 1-80 2R 5777

s * + P omat (Kalman filtering) & 8 /2 :& (7 %%k (7 pEF RV 2_ 3R 0p) 0 E B~

|

¥

i}n\r v‘<

)

-

¥

wOA&ﬂii BREg2zEes > 25 9 Bage 8 Basmo
CORSIM & it = 2P L & ik fidp vz 8 74l -
ﬁﬁl%wﬁﬁﬁﬂéiﬁwﬁﬁ’%ﬁéﬁ%2/¢%~*Sbﬁa
FIRR] o HH N A 5 RS A # (path-based) : A2 8ET ¥ Bhepvi (FRER 1Y
2 B A (link-based) @ & & gh2 B ek TR B i e o N B ST
w%ﬁ%%’ﬁﬁﬁﬁﬁ**%ﬁyhé@ﬁ*om#ﬁ*m%ﬁ?i
FRUEFB2ZFH > "B REFEHRFETLPE > &g el 3

\Tl
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mA AL EN FzAo% F-# -Ox

¥ o

Van et al. (2005) % 7 #% B Hp F ik o gk (7 RE RV IER) Sl Baw
> J1#*  State-Space Neural Network (SSNN) '3 ~ & a’r;ﬁig?] IS I
FR G EE TR BRTITEEFE RS - 2 e 12:00 ~22:00 2.
BeoRFLIFRAIHEGZIG AT By EFER TP RATSE
;‘é (Delayed Extended Kalman Filter, DEKF) wEE o R FTH BRGNP

Z L -7 R%%7T 3% SSNN %ﬁ:} b b a4 o (MAPE :

10. 3%) g é}ﬁ‘.‘sﬁl#& = (MAPE : 54%) ®i{¥ 243 BV sz 743
MBET o WEFEIEF PR R E 2 pg&xﬁ:ﬁ*fﬂm €7 A2
W2 EA e

Jiang et al. (2014) & * § 6 & fo i Pl B/ ETpFdcdy > B EF PR
A aE 2 AR VB e ek (T AT AERIBCA] 0 T frd Vissim 4.3 7 B ; feggeh
SApve o TIodp gL L 5.18% 0 £ 1 p| B vt g 40 1 13.4% 0 F s
B e 7.2% 0 FEP S E B nIE R B - Bdp koaE o

2.3 HdED

Lin et al. (2004) % & '/ﬁ%i“é@&ﬂﬂrf W*%WT4\’1£§;@
¥t ERB 2 As A Ocean City ; Ba e 3 & & J£2- £33 2
MD-90 14 2 — 1% 2 gz ja v chieap US-50’1» % * ik #ct8 CORSIM
PRERBPRTER TR P IR TEFR N AR 2 A e A5
’—*’—}@%E?B (supporting module)~#* & # % (functional module) 12 2 ﬁ%l R

©  (output module) ; & e d % ARk 55 (surveillance system) ~ £ & &
,\i}i(mtegrated database) ™ % fHic#t & % #ic e (simulation calibration
module) #rle= > 31 & e BRI BEFER ~INE S BARNME RS
&ﬁ%ﬁ?ﬁ’j&%ﬁﬁﬁﬁ:ﬁﬁﬁiii i8Rl & 432 (detector
monitor) ~ ¥ #& ¥ ¥~ (incident monitor) ~ 1 ;@] & ;3¢ B fi- % (detector
volume prediction module) ~ ##& = /& & 48 7 -8 (turnmg volume estimation
module) ™ % R+ #iHt (online simulator) Al > 3B RS :‘5;‘/{17» 2

BEA s R JER R E R PR ~ A2 R LF@ TRBR T ARG
fé_?ﬂ‘iﬂ‘la‘%r—ffm:?mﬁﬁﬁﬁ“ %J».ﬁ-‘;— L I =€E=ﬁt,@
(maintenance message) ~ F ¥ R L (VMS message) M F F IR
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§ AT R SR IRIRES AR D SR P AR

T (information website) » 2 & 5 i & #-0 p| B F s v LT
e~ FAR VMS Fi o E«p-r TRR 2o % (7 PF T3 B 1R R T
P FERFR - YRR ESHGTENE R TERFEA S
(T PERT 20 g ,,%—‘3::};1 N F AF2Z G

Jurietal. (2007) % B vk 5 RA e TR IERES £ 3 @
SRBEETERE T 3~7 A4 r’w’ﬂfﬁ?ﬁﬂ & {7 pE IR R o ‘*‘“ﬁa?] »JEP AR RAR
FLE P BArE 2 @ B g o FP AR EY AR IEITE 5§
FU* Fd T G EeiTe il ﬁ,&ﬁrs LR e @ﬁiﬁfspgﬂ (Cell Transmission
Model, CTM) » i& » gt e end i & 2 3% ARIMA E%F”F?Jljﬁ‘:;“
(Auto-Regressive Integrated Movmg Average time-series models) - i 4 § ]
5 F R4 ElPaso i B p#R2 FAEFF % f1* VISSIM
A 4 13 R B2 TR QERMEF L 2 sk FRER TR 4
a2 E 52 42224 (Root Mean Square Errors, RMSE) 17 2 %% ¥ {8 3%
L2 0 Bleik % dp » 15% ez £ o3t 16% > H ¥ 72% % -] > 40
f’y;ﬂf\}ifw\“ﬁip“’" Fe P BHREFEL L &P oo

24 5 €33

Li et al. (2007) @& * ;R &EF AF BP Z 151 8 3@ SRDTF
%ﬁﬁﬁ%ﬁm?ﬂ’@ﬁ'&ﬁﬁﬁﬁmﬁw’ﬁx;ﬂmﬁ%az
A1 3 ey kP dhp #2 feyEs (Automatic Vehicle Identification,
AVI) > FRFRE 2 wEREE T AFWFRFRERE Y g A
REZREFREREEAMN TR R Rk FEEA L moP
FEh s AR (X ~H )y - EY R P2 RERTETORKRBRE
Bz AR e e - BRERZ THRECGREAER s n - B2 T
PRE AR s mZ BRFR 2 THRERAREF I e PR 2T
PR ESARER o B WA T D g SR A 4
Bid A ETE Y 5 B ARG EIIRGE S8 AN TE kS
F % E 4> 11 MAE (Mean Absolute Errors) ~ RMSE (Root Mean Square
Errors) 2 2 MARE (Mean Absolute Relative Errors) » =i -3¢ mi&ir& )
BUOEIEN R TR R E KR (R g )
TR B 2 ﬁﬁp—@éﬂéﬁmﬂ—*‘w—@%&ilbﬁﬁ

WEREF AN SR T A AR RRTIERRERETER
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T g 2E F=+-% F-H -0 &

gy b AT agd SRV 2 H Sl e B N FMELS TP
10 Bp A Eehd @ REAZBRESREFER LA S 00 B A
B d PR ER LB ER 7R 1%
I R 'F)»"‘\f’ffﬁf;'&?va s
Wang et al. (2008) #p 1 i iR B il i B § 1@ & 5§ poehE K o F]pt 4
HERBORBERAIFIE N F-F 2258 ML s &
#4737 (multiple imputation technique) LA R B JFp R (FF ;% =
B2 5 M-2 1% 4 L=~ (supplemental component) &k i& 5 i
i%fﬁ AR e FERH Mw‘rléz?.'lﬁ PR BER TR M ECF A R R
- R F 2T (historical cases) # EFR T 2k s §
;k M-1 daefe 2% R B PEERF TR* 2 M2 i8R E
@%ﬁwﬁﬁﬁﬁ°i£ﬁﬁﬁ%§%?%%(ﬁ5%@?ﬁi‘Qi
TR (¢ 4 fo TPt L A MR TR - BCE R ST A EB 2
[-70 2 b igi7 o 25 10 BRI B F sk T T S | e
B M-1->M-2 8RS & =R gk e 451 39 $$35- 4 (Average
Absolute Error, AAE) ™ 2 T35 $+ip 3% 4 (Average Absolute Relative
Errors, AARE) » % 45 0 M-1 #5535 i chfirc @ M-2 #0550 2id
BEAAE A S 200 TiogoE 1R LA onplk 0 RARAF
100% > 3 »x it T 3afE 1 R f AR
Li and Chen (2014) %5 & = ## 7 = i# » K-Means 4 # ;ﬁéﬁ %
(K-means clustering) ~ ;& & #F (decision trees) % #g 4 5 % g (neural
network):g 7 2L/ ¥ (M % cF i SRR TR IRR 0 11 rﬁf‘[&]lﬁ 1 5
361 22 HFERMT R LR R ERIE L M R RTRER Y
i 2 mwm A FE Ad ETC kg 2 mﬁtﬁwﬁﬁiﬁ/\%g I R
2 f‘?F‘-fF'ae'ﬁﬁl‘/E‘J“ E R B BRI o BEEFEAE AR
o A B PFSRIOLP L HCAFER R R B 0 MAPE B350 0 5
6%% 9% o
Jorge etal. (2015) & * = f& 7 I i & % > 5L 5 &+ (random forest,
RF) ~ # 323f Biaw Eﬁ? (projection pursuit regression) % & ¥ = & % (support
vector machines, SVM) - BEast &7/ 7 %k 77 128 2 S8l & >
R BFSRARE TP A BRI LD IRERERE > 2 BRASNT

v
?
v

?
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5ot B4 R R AR AR R D S P TR

54 B v state-of-the-art learners % * 4& %_-

25 A SRR

fGEZ % (2003) ¥ AA CRELEF L B IERIG 4 ek (7
Bty A2 FERBRFH éﬂsr‘\ﬁiea] T EREF LR
- HE -BHEEET Hﬁ&xsﬂi BN EREE R R TR
AFRAHTRFLOTRRFRY FF R RIS AL ERRT O
AN AR ALY PPEERET Al 4 okt % (2011) K B B
R ETH  p BN TRE O AR TR TR ER
T8 B g #ic o ‘P‘f |+ i) d R ngé TR UFE P TR A e (T BB v 7 PR
a;wEJ LS RHRRPEN ERETAL DT RT 227 AR

IR 0 TER k%@b’% Lk e 7 (T PEER IR o

BEX A (2006) Al e s A SR 58 RE KA
V*“?ﬁ:%ﬁﬁﬁ?%&-ﬁﬁ%%%&&?ﬂﬁﬂﬁM7§c§~
KA SRR e H W 3 k2 B i A 650 (combined model) ¥t
RIS B AL F R GRES BRI 2 5§
CREH OSSR B PR o e frdp BT 2 2 Holt-Winters #5545
B EART R R (NW)Uﬁﬁﬁﬁﬂigﬁﬁﬁmﬂﬂ B2
EBLPRFR1E ;ﬁ nfEﬁ?F” BB o AT BTN A B
%%%’u%?P@ 1@Ln'§d“$wmn§”Wﬁ’ﬁﬁk¢
AT R ATFE 2 F ko £ 5 (2010) Mt MEA SRR R
*"’"@‘*”Lﬁ—»‘cpl‘ ¥ d A "'f MP'FW%J)‘%& L**#q-x 3
Pae e 2 5 dp > AEUE R TR 0 TR R g Nt N B
PR AR EEE o

Dharia and Adeli (2003) # ) 7 & * & @84 5% (Counter
Propagation Neural, CPN) #3g ip| % & 2 B B3 ﬁpéffﬁﬁ: X275 18

= 3N

Jizi\ﬁ i g §2 (Back propagation, BP) fpiplz. S % F b o B % Bt
&+ Adeli and Park #7# 1 eh& ¥ th e CPN fe gt € v¢ BP et £ o
Hinsbergen et al. (2009) P = 4&#% 324 (Bayesian inference theory) #-3f

WERBEARSE N - B A5 THEE, TS 0 T AE BRN
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B T TS il R S 1R R j\ﬁ.‘ﬁ'frgbzﬂ; F'*d SR L
5o ARR OTRIG R LA TEROT IR R RS B R g R

7 P R SRR e Rt o

Celikoglu (2011) & * #FA S pfe Gt FREFITNE > ¥ H RO
FR2 PR R SRR SRR AR AR B LR
{7 R g 44 R - Mazloumi et al. (2011) #% 122 EagAl (S e R AR
B R BELEECE BEINIERF AT DR RARR A H > TFH L
EIRRIREANER AT FLRAFEEEF  BEEP L ET T L
037 ip] % A - Lebdeh and Singh (2011) & * § *Leiagk A F 4y TS D &
sk - LY N R Sl 7] iE » i& * (State-Space Neural
Network, SSNN) #c 4] » & & * 5 ¢ fb = & % B (Conditional
Independence, CI) &k Fw|BLiplenfdF Sfic2 BF enfh = BAedp 3 8% > j
B4y At RAFRDR TR chAp B Sl 0 R RRIA S en o TR 8
SuigA g ek (Artificial Neural Network, ANN) #23] -
Zheng and Zuylen (2013) & * #Fp| & (T2 R R R B AN g v
ﬁ%*?&%(g SR AeRER) o R EONERID S 0 Rk iER
B plarr (TR > 00— B2 R A SR ok Rt B RER R D 47
@mm Bapk FPER > % AP AEA SRR Bt A i -

Wang et al. (2014) #% 417 - #8.5 & f € ficdp & T pER R F IR 2
ﬁﬂ%%ﬁm%é’ﬁﬁRﬁwﬂé;ﬁﬁ%iﬁﬂﬁ@ﬁg—r&ﬁ%
Bype b AP GO LB AP e 2 2 AR D R AT BRI
Tk PR A S RBF A SRR Ay - SRR S TREE L
Bethlgfpfop F o XA @2l 5o B BRAT & FEP %0 E il

FElEdrd sxit B EP RBF 84 SRR f-MIEA F S 2 5 47 HIE R

3% o

Wang et al. (2016) B % pr 7 ut B &4 e B (Space-Time Delay
Neural Network, STDNN) #3] » % 38 i .. PR AT FARKE S
540 PRI # 6 SO BT B Eﬁﬁﬁﬁﬁ%a’$%ﬁ
P STDNN B FERIM R iE » © AFERIE (TR Ap g + higd o



A B SR RIS R B P R IR R

26 &

ﬁt%w’H*wﬂ;ﬁi%%%’*f%@a%g~§@ﬂ¢\

B> 284 SR S EE > Bk G
;&Pﬁﬁé #w%m&%&%w**ﬂﬁkilm% o T

P EEAARR FE v EFE o mg%iﬂix_mﬁwﬂww
A AT PTRD Rk L S B RS F 7 58
foend omdgE o XOE R (TR R (TIEOR) o BOERC 2 fﬁ%%%?i“’? R
- THRBTER AP TN BTG 0E R ORCD RS l
- FEBCE AT TRV RE b R b foiT s RpEAF Rk SR AR o
A s d g AW gAY o £ AR Rk
F2AP R BEpEH1 L on 2RI LN R 22
REFIER e AL A LET LA T

TRRLE * M| stk BRI | RS2 | A gRR
IR R © © © ©
7 FIg R ©) ©) ©) ©
‘&3 g P © © © ©
¢ Hp 5F R ©) ©) ©) ©)
£ 2P IR R O O O ®

O:FAEF O ¥ AR*O MAR?
EimPE* BAAIEPE 0 BTIRR Jp%*rs,\, E‘\% {ﬂu’r m-)b% :

,

1“ﬁ%jﬁwnﬂxkoéJWEKQEE*ﬂﬁﬂﬁﬁﬁﬁkwié“‘Uﬁﬁﬂw
%i'r,_

2. ERIFRIH Y MAREIAPF R AH G LFETR o blde 1
=% D Sl R B

A 7 IRRIACA S AR 2 S ARE 7R SR BTTRIT L ©
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http://wiki.mbalib.com/zh-tw/%E9%9C%80%E6%B1%82

mA ML E FzAo% Hop - Ok

-RILEY?

4. FEFIFRIE > BT R TR OE R Rr RO T EE - A
E A PRI K& T T - A IR -

5. e B IRRIATE Dty o T B IRRITE BARF 0 - TR FHETSERRGRT
Fenf it few fod

6. IR o io— AR T ATE IR RIER HOT & B 7 IR

HTEGooxe

7. FMAER] o B PR 0 ZAIRRT G Jc B ehdp M il TR o 2enTg
PIBRI & IR R ¥ % D) & IR IR o

8. MATRG R HF R FHY o KRBT G NI C GHITF BRI L
R TR o B FAE > APRT B ME D HIERE SR DF B

Yy bR ERIER] D E A R SRR B ER AR 2
TERI 2 B B EDAH Y ;ﬁ_d ¢ Arinen A R e
RN S S 07 %%Twrﬁiﬁkﬁémig%%iﬁﬁﬁ
FoFFLIT MR AEATR HE N ARBFE DA AL U AE
TRUl W AR R T M AREER I RS
FefE 0 B BTSRRI R R B R RR R G R o Tt T A
ERLD WA Tl I %Eﬁig?l » é?ﬁig?lﬂ' F] B TR AT A S e
A -y 18 o A GRRT T ZERE A OERERET ) B
A ;_‘#‘ﬁ"ﬁ"n* AR - T |3§'J$$J gi’ﬁg;]ﬂ:L R 4 o
M SRR S E (RFEAN) 2R ER RO A G L
st s e fr';;‘?—fiﬁ;«y L HiEAR 0 hE - X ESRY BB Y TR
FIL g A fosg ) i‘lmﬁ AL PR FIER o

B @ FREA SR AR E (T R B Y R (training) 0
o R g %Pﬁamﬁﬂ"ﬂﬁ=4®%%ﬁ sy UL 1
& éﬂﬂiﬂ B Fp A SRREEY D AP EES I - BIRE A
(training pattern) & sg4! (S eps &8 ¥ hife? 7 - B 5¥ > PR A
éiﬁﬁ*?%mmﬁ»*% RS o FL LA
FI R L e B~ M~ 10 A BIEHFSTI R kA2 B B F PR AR e
R 20 A o 2 RFIEE Z 8 @B~ 10 A ST
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5ot B4 R R AR AR R D S P TR

uﬂﬁﬁﬁﬁﬁﬁ&%{ﬁﬁgﬁﬁﬁﬁ%’%ﬁ%Tﬁ%@iﬁ?&
FRIARD TN FE R A SR ap & E (target) s » ﬁ} T8
AR IS gy o A TR D TR ﬁWﬁﬁi*:&m%ﬁ’
EVREAIDIRE S AR AP FEA SRRSO ITRFEN 4 B
ST e Bt o VBRI A AR S AR A~ Z B AR o iR SRR D
A fiﬁiﬁﬁ °
oA E B W8 R AT o AR MR i R S e
(Back Propagation Neural Network, BPNN) = ;% - BPNN £_%. % 554 & %
Be? B SR i g B TERSNEY dei 2 g 0 ERSNEY
VRS AR e gﬁﬁaéﬁuas\@L@ﬁﬁiﬁa%ﬁ@,
v x'&‘..ﬁ‘—jixﬂjg‘l e grEz Fafl g o *ﬁ“d FEE I 2 2 Rk
o BEE DI &m&g fo oo FEA SRR S E € BB F 0 € (T
AR B A S e R ey éi%i,%iqr°'$ﬁ-ﬁnu¥é. $o0 7 %
fupE > S AL zé TR T JTag (convergence) o gt PESEAY S L 2
R o dF g TE- BHE \.}ﬁi (cost function) 1% 5 #¥ 5 e 52 jT acen
itk I% E B ML FE SRR R BAR AR R BT LR .
% é_:.i&%/f@% R AR S AT TR o

e

#pad 5 e (Artificial Neural Network, ANN) 24 T 4 134 o 4
Lo B - B G A SRR T IAIE h e AT AT > A5
PRE-AYE iR @ A g E s 1R G (artificial
neuron) MRS A FeAl SRR G 4 o A I A B A E 4 i E o[
OB BEBAE VA MW EABRET A SHEPHEEFY o BES
A RRRAL T A g (Fled o 2008)0 44 FapE T G4
14 5 mre (artificial neuron) * FEFEA G A v A 1A G AN I H A
(processing element) o = i &2 8 = 12 525 j:”. TR R T IR H 2 ﬁia]
B Aol 1 AT o R B ;uﬁi%] 11 (output) frﬁg?] ~ (input) f& eRE %58 o
- Jé;;,ugig?] »Eae R o Silick T o AN ARJRE AR gl BL IR R T
# % T g (connection) ;> & B % FF - BE e BE Wij> * WiT %
| BACEE Y | BASE A2 PR A S B U B EA W A

6 %
& S



e gL e F=Lo% F-f -Or#

P S SN
S“’bmé IE;;&A: °

Sg.: +1

,/ /\

S —l-- Jr | J—l--—S'

./
Bl 1434 g~
FoR kR - Kumar (2005)

+

B o5, DA A G AT mﬁ%] d12n 5% (output signal) 5 S & #-

74 A g A~ B0A] chi H S Bic (transfer function) > & LA B S i
(activation function) » £_* k#-H v g2 H ~ mﬁ%] *E A B AR N e
pL: ;uﬁ.%] ME e e F * o3 = & (binary) ~ &2 (linear) ~ B

(sigmoidal) 4% #7 (Gaussian) S#c% » H ¥ g4 Sdc (sigmoidal) 3 &
¥ * engg g > ;4 (Zhangetal., 1998)o md FIBEAIAGARER 22
A GG 5K AR F 7 ’}*Tﬁl'ﬁf;u’ﬁﬁé;@‘i’ﬁ;u@;m
T g Ap A ﬁ]f‘”/?@c ’b#ﬁ@#{-’ AN Sk - S

(network model) - 2 48 = (network paradlgm)

31 BEFEA K

Al AR G AR R PR LRSS R R
F&{g%@ﬁ;%»g’“ﬁ;,u; j—*“ﬁﬂiﬁ; m%zﬁ,r_, o TPt H R R

HESSERY SN 18 E LEE S PR L T E R L+ I3
BB o 0 K AT S A S idg o Pl AR R 2
PERHEAE - A R o H etk e~ o Al B AT AR
WA BRI A LR P By~ BB H R R Dl SR
Tl FAcGRIE A1 PEETAERR TR SERIIE DR S oy
=, &is = fl%ﬁs?]”" AHPI R - AR s B BRI D
B S B e ki R B Y ahp o
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HA3wp menf 30 Ay *f"“%ﬁi.ﬂ%ﬁ- fS1 R LI EGPE
BEEDEEEA o p q_;}%fj—;}g_,;wx P E ~ {8 Bk B 2 g4
EMORCRFPIF MB TR TRFPFEF LT 1T 90 FF ¢

(1) FpriEssE=

(2) At

(3) #g*

(4) 7 38(~])

(5) A F & Pt M

6) L33 #3

(1) s

(8) v & pFRY (Fi&HFPFR)

(9) # %2 fmpFiy
B 232 »B 1 #3 R

% et
e Prigh
» 5
AEP (T R
ECRERTN ]
#
HiE
55 ok a
s an
i o
Ao XU FTREFAU] s AR EFREI A EDIATH L
F oo R EF S DR S AR F R Y gtk o F AL T
EFAUFIFZT > U F 58 L3RR M -2 Epl (Fpe
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FH AL EN F=2LoF F-8H -0Or &

BEBN EHPSIER A 2 R IERIE B R LT T A
3355 Ty AN TE S TR 728 R

32 #HARP
"ﬁi’ﬂ\ﬁﬂiﬂi@’*’ ”'*ﬁ#v'm%] I“’E’bmﬁiﬂ%rgm
{x0 % X, 1ot B R A H & & S {hy by by, e T S
1
- - 1)
1+exp(—net,)
net, = > WX, — 6, (2)
HP h 5% KBEAK mﬁz}‘ > sonet s % K BRERA H ;u.'rﬁﬁi%]%
e ﬁfgfhﬁfg'fr, X 2w II%%])\E%%])\IE ;W = '.flﬁﬁ;?])\ﬁi»lfi’
EN 1]}‘%,\%3 g A E 0, L%k ll}‘z“f,\?«ﬁ IR LR o
Iz @gxi%%@mﬁmmﬁj HE & {h,h,, 3"'-}’?%@?]55%
Jed2 ¥ i ih Ha{yl,yz,yg, L} Ao
1
== 3
i 1+exp(—net;) ®)
net; = > w;X, — 6, (4)
Hodonet; 3 HCA Y OCEEE e BRAF T W 5 K s AURE AT
i@%%ﬁﬁj@ﬁﬂ%@ﬁiﬁﬂwﬁﬁﬁﬁ°
PRI A BT > p kD ﬂ\ﬁjy‘“ TR * enip] 1@#‘_3@ Rl =3
ﬁf#ﬂ&”ﬁwﬂ“é%ﬁ%m%@£3%&f%*?%®%$ﬁﬁ
B A et 3k o ptebuid * F gei2  (General Delta Rule, GDR)
EEEHE o Ap RSt ) FASE (RESlE) 208V &F o
. 1 2
min E:EZ(tJ—yJ—) ()
i

“‘t,,aﬁi%luélr’v’ﬂ%?jflﬂi%]4'ﬁi;~év’191‘%ﬁi§]ﬂzf_‘i*yj:%%?]ﬂ'.%ﬁe’v’ﬂ%’ij
%%* ~ et %Mm’uT;Bﬁ%P*%éiﬁﬁﬁ%ﬁ%ﬁ%
Bt AR cn R kA et (4B 2~ B3 7T o
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