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An Activity-based Simulation Model for Occupants’ Movement in an

Instructional Facility

Student : Yan-Qing Xie Advisor : Dr. Ren-Jye Dzeng

Department of Civil Engineering
National Chiao Tung University

Abstract

This paper was structured on activity-based modelling and pedestrian dynamics. A
suitable description method of space, activities, engagement behavior and movement behavior
was designed to propose schedule mold for simulating activity pattern of occupants and
pedestrian mold for simulating movement of occupants during activities. The primary
objective of simulation is to gather statistics‘and-analyze-the usage of space in instructional
facility according to three main dimentions i eccupants, space unit and passageway. Finally, a
simulation system of occupant movement was developed to enrich the understanding of
influence of various space usage strategies on occupant movement by system user and then
assists system user to analyze the influence on space usage under conditions of expected

occupants’ behavior.

Key Words : Activity-based modelling ~ Pedestrian dynamics ~ Simulation.



W
PHLH TR G RO v E RS RS R F A AP R AR
%%gﬂﬁ%ﬁiﬁk——ﬁﬁ’ﬁaﬁr@nwmﬁgﬁﬁ$£é—%ﬁﬁiiﬁ$
RFE BERABEEROFT R s @iz S jap a2 307 Sige i ¥
SRR R
FARMPERRY CAXF AR D AL 2o 8%y BIFI 43§43 4
o s REFIHFPEEEREHEREOL T 22 AL T 2R KE

VI et B A A E RS RS AR G A e e

o

. ©

HooRBEPFLEREEAT 0 MBS

@
)
A
s

=

\

RBF L T8y 4R 413 Ak gk
FENVIFE Y HEL s FREL ICREY R Y NERA T EF T
E#HFElETFR A2 E2& ) AR T R T RGP EZY
PR F PRI CRSY J AR R TE Y L RHET F TR R ER

EH I A ARG G R B e e e SRR I > - i ]
USRS EAlE A - B EAPIRC LSS & - NT R A S S 22 R A
e B ERa- 7 o

B REAKR A RUBGROR GO R B P L S E kA E S E e
WS GN RN REY R EFT FERS TR RE R PG %ﬂﬁ’»
FAPCIH L AR RE T o BHEHEA AP - s Sl RN o EAT Y

R T REE I EERRY T

c“ \
<~

gD
©

FEpLOF ETE
#@ﬁﬁﬁ@ﬁ,%aggﬁéﬁﬁiﬁﬁﬁﬁo@%ﬁ%éﬁﬁﬁﬁ%@ﬁﬁ@

Ao A o BEIEHR P 0 BRI PR

o
o
P
W
S
]

HEF s At aE-



P &

F & |
Abstract I
w53 Il
P & v
% P & Vil
B P & VI
F-F W% 1
1.1 FEr¥Redis 1
1.2 =3B 1
1.3 FAiFEFRE 2
1.4 Fy32gnse 2
1.6 FiEH# 4
1.6 &##E& 5
¥-F o i 7
2.1  ZREEERIRM R 7
2.1.1 WA R B A 7
2.1.2 KR P AELfEA S 2 8
2.1.3 TPl i) 14

2.2 R RAEE R R 15
2.2.1 Bl AR R AR TS 16
2.2.2 S o N SRR S A (] 16
2.2.3 AR TR A A e 17
2.2.4 S A AR T FHCA A B R 26
2.2.5 AR AR KA B 27
2.3 A4 HECE 28
2.3.1 FAMD T LRE 28
2.3.2 A4 A 29
2.3.3 SRS = F -] 29
2.3.4 A AS A EABA B R 39
2.3.5 SRS R = (R 39




2.4 ARE2EH 40
2.4.1 AT & 40
2.4.2 AL 1 A A 40
2.4.3 AL 1L H A A 40
2.4.4 AL T ) 42

=3 KEAELTEADBELATREES 44

3.1 EWEH 44

3.2 ZERAFTFRE N 46

3.3 EEHu- N 48

3.4 FEAEYAIEHFFIRLED S 49

3.0 FERAEUBHIFTFIREDFN 50

3.6 ArRit )3 55

3.7 FEEEEEEES 56

3.8 BEEAHIBS 64

3.9 #FiHERT AR 68

5r i KERLFTLZ A FRER it i 71

4.1 A RER 71

4.2 #RPHFTFHE e 73

4.3 i ARFEERTE 75

4.4 FirABBEAEERKE 85

4.5 Faie 87

4.6 AL e 91

¥IE S RERFE LT 93

5.1 X6l iT 93

5.1.1 AA% o 93
5.1.1.1 B %G T 94
5.1.1.2 AAE GRS S A 96
5.1.1.3 AAx ol s NEHEA N 106

5.1.2 W €T % 6 110
5.1.2.1 A EATIRR R i T 111
5.1.2.2 WA EATER 2 R E S A 113




115

116

5.2 3 FFIRLTHLALS K

F2% RHEZHR

116

117

119

6.2 *RFIE®

42

GE SR € 3 e

VI

121
123
123
123
125
129



© o0 3 O Ol =~ W DN =

O W W W W DN DN DN DN DN DN DN DN DN DD e e e e e e e
= W DN/ O © o0 1 O O s W N OO O 0o O e WD o

WETLE B AL AHR BB B oo 14
A E S AR R R AR R T A R AR R 26
A S e Lk 27
CEXEALES SR S RIS Ui =3 S E AT 38

(7 A 5 4 B BAA BV BA i 39
I R = o L I S 42
LTS A A S 5 EAE BRI B A s 47
¥ F ZEH BB 1 BLA e 55
HRFESFEY FREGUEFRE S e 56
FaApnE®mtdr FREGT S 220 TE DR E D 3N 56
T PAZHIRH T oo 62
(75 A BB BARIRS B e 68
T E e - 3 PSS 73
Boltds AN B2 2 BB B E 25 3 B o 76
EEFEAN 2L FRBESE AL B 2 5 77
HE K mé“iﬁw+*ﬁ§J N AT T O ) N < 78
%iwﬁ%%%piﬁz ....................................................................................................... 79
FEGE AR RN UERE T A ﬁﬁ“ﬂ;‘ééﬁ*%ﬁ%ﬁ 3 82
B E A 75 A LB ﬁﬂﬁja:%:]%ﬁix‘ ........................................................................ 86
AARDF LA - BB IR S T i 97
AAZO[ARBZTE AL R KATERHEIS S o 99
EAZHA 87 FE LGross Rate ~ Net Rate i % e 102
AAEHNFZANLIEZFEIATHRTEF 2 FELIRES 103
AARAZEZFE AR E PR FIEEEE S s 104
AAZOGLEZHE AR Y A HAgiE 0~30 4 2 PFECIE RO B v GRS % e 105
BAZOIR BRI BHEEF e 106
AAZGZHRE Y SBEDEFT L AFUBBIERI RE s 109
AAEGZFREAAED B LTI AL TR RE oo 110
AAZ0(2 EATEME002 3 275 ASUBHFEEI B E e, 114
AAZ02 EATHE RO L3 22 FE AL TEMLA R s 115
AREZUMFREEFZ AFRBFIEP L 118
R R T S A i O 119
WP R R b %A—Jam%% FALT B 2 e 119
HERBEEOFET P> XS 10 BEF T 5 AR RE 121

VII



#l 1
i 2
# 3
#l 4
® 5
# 6
w7
# 8
# 9
# 10
w11
# 12
# 13
#l 14
® 15
# 16
w17
# 18
® 19
# 20
i 21
i 22
i 23
il 24
#l 25
i 26
il 27
i 28
# 29
#l 30
il 31
il 32
#l 33
il 34
#l 35
i 36
il 37

FEZ AR o
ﬁﬁﬁ%*ﬁﬁ%%@%@@ﬁmww;:: ......................................................................... 4
G5 1SR 51 °
ﬂﬁmﬁ*$6wﬁwmmaﬁﬁ@wgﬁ,ww:: ........................................................... 11
Smmmwﬁﬂ%@ﬁﬁ#ﬁ@mwwwwwwww; ......................................................... 13
DL 6 19
o 21
A A 22
A o 24
e 31
&JﬁﬂﬁﬁﬁA@ﬁiﬂéﬁﬂgﬁ%ét::: ........................................................... 34
B 36
ﬁg%k”;*ﬁ%ﬁﬁw&ﬁﬁgﬁ #mw:: ........................................................ 37
e B -
if%&‘KW$&‘ﬁ@gg ;&w@k%%@%:: ....................................... 46
ﬁﬁ&?ﬁ@%ﬁpi$%%®%&ﬁ$1§@ .................................................... 51
S AT ”
AR 4= : (<) N 58
ramens nenard GRPZVE 65
ORI WS 72
SN o 73
ﬁ§‘ﬁ%%%%%ﬁm§mmew;: ......................................................................... 75
AT 84
PR WIS o 85
AR 87
DI RIS o 88
e amﬁa%@%ﬁ%;t::: .................................................................. 88
s e SR 89
iﬁﬁi@“‘&ﬁiﬂﬁé&A&iuwﬁm%;: ..................................................... 89
s R 90
g 90
- 91
Fﬁ&ﬁ@@ﬁwgawWwa: ................................................................................... 91
3*$¢Wia@£mggﬁﬁﬁ%?%¥:::: ..................................................... 92
e 94
e 94
e f
.................................................. 5

VIl



i 38
# 39
i 40
il 41
il 42
i 43
] 44
il 45
] 46
il 47
i 48
# 49
#l 50
il 51
il 52
#l 53
il 54
#l 55
il 56
il 57
il 58
#l 59
i 60
i 61
i 62
i 63
] 64
i 65
] 66
il 67
] 68
i 69
# 70

oA % ey e
AAED X2 B4 FAABRBEEEEEEE 97

ArEUSHEEFT L ES TR R T 98
%i'}vvl ‘:E‘P ,} 7= \‘/- /\ j .......................
AV FEFIARIABBRPZ LFT AT EEE R 9
O O 8
3 FEIRHEAFLIAREEELEF 100
A
T EEZREAFS A EREEREES 100
kg T SRR 7 R 101
PR 102
P 105

E S SOEE SR DRNACH DIVER N L | B ————— 107
T T
G (M) 5 (2 BDFE B Bl 108
OIS M) 5 RS B E M 108

T SR S | e O 5[OS 111
EHIER X 0] 2A—2F% Bl B '''''''' 111
D 111
B 111
£ AT 51 HB1FE o b AR 112
DU .. 112
DU A= s )\ T 112
NSNS L < T 112
ISR W <7 113
£ TS 51 3025 Pl 113
B N 113
EATEE S 0> 2C—4F 5 B i W '''' 113
G Hmk e P2 Pis F 116
R I el O 1 3 OO 116
AR G B2 R AL B B oo 117
AR ] AP R AL B B oo 117
TR 5] FB1FZ AL E Bl oo 120
R G FB2FZ AL E Bl oo 120
R E G EB—3FZ B ILE Bl oo 120
AR 5] FBAFZ LB Bl oo 120
B0 B B TR E B covreseesonessseen s 122



L1Fms # B adis

-

SEHCdBEY ATEr  BERTOETED D SR wr ARG 2
AP ZFRY 28 F ] B XL ERBA AL RS FLARY FEH
FEZEAY LF T LMBELs AR R FARHA R IR 5 d R

Vol kBB IR R KRBEAR AL AR 7L S RI TR ok

AL REELFEB 2 ZAFEEANRERIFZ ISR BRREELF
BB A KA A SR DR E R LA
EBo T BR DAL FEr o R FHRLERLBRR AN EIREAY T
REf 25 L A B ¥ g R AR o
FAFZEBERY TR FEERSEZ - ELSRFID 22 N %
o FHRAAB R RE I FREGFY SR EEF BRI RRE SN

%§’ﬁipiﬁéﬁi@ﬁﬁi'*4féw#’ﬁ”“é4%%§%$p

(\x,

I
%ﬁ@@ﬁ»amWﬁﬁéa R R I 5 S RBR R S R e
BxEFLAF ﬁ’g—]—;k?ég s v 7 i,,gi P Bh B A ’FFI—I“ r.;fé_ffgﬁfg\«’
ﬁ‘ﬁfr’:’—.“% °
b d R Z AT AP EASTRERY A T E BRI E A

LA R G NI R0 R AT R AT B &
H ’é:tj\pib E'Féuaﬁ_‘ﬁ,b—' \%\,iﬁ%éﬁ ,%%:riﬂfalji'%k"ég*&l ’F?;
T TEY ISR T

1273 B

AMETREET R ﬁﬁﬁﬁﬁﬁ‘ﬁﬁﬁﬁ?ﬁﬁ”fi’ﬁﬁﬁ
SAVIEEEE WEREEKEEL TR A nE LT p e
(DBRTEANKEREL KT LA T2 HDEMR > B LT X %ﬁlk

GREESARGAES T G ANKEGL LR E AT BB 1
BARZERE S NAZTR Y AL EHEE R 22 BB -



@ﬁﬁﬂﬁé4%%%%@m%ﬁ§@ﬁ’@ﬁ?%iﬁﬁﬁﬁﬁ’uﬁyﬁ
et FRRFFELTERY A -

ZRAG L AP RRF HI 2 FERE AT TERYEREEAS
FRrtEar2zBR* eFHET ANV TUET CRLEAFFE2 22
FHEFARZEAFTFR Y AR QrEd ) B2 ).

PAPF R G HEIHMEITRY Foe W B R Yoo RBG LG e
AL ERBE AR PN E ARSI LB T A FHE IR
s A RH UM FHIT R F A W e 2 Hok o

AEEESHT RS EEFH AT ERFLES(WATILF R
P TR ST R E T & (e meeting) & 255§ {7 5 (oD PRI )

s
=
&
&
£
¥l

VS A e i Ko AR TR AAFE L EFIZPN o
M ATy EHHEFIA TR
FlR2 REFLEFHFH > MHRAFPFH L i es s 2 5 -

Bk KRR AT A AR PR T AR LR TR
FEARANALR P RZFECRES A2 )R 2 PR FE A2 B
BT E(ArE F AP PEH) -

BT AT S ERERE LA LA NI NIRE ATV OB E

S = S 2K

3

r‘%
N
~=be
i
S
Bl
oty
i
~
o
Wit
o
o
<l
;J

AP FESYR L AR R N2 R 2 W
BB R Y ERT R EIRA Y R LR T
(1)~ a7 41 £
WL P e SR R v RS R
TR~ F RS AR AL AR RE Y f FES R I AR
Q)i > N ER R
FB PRFRFERERAF IR A0 75 RS 5 R AR



B LEYERG -
G)EH I E B IF

RES L 55 BRI & 468~ FRAEEH T AR R0
7o A mE ARt N2 g~ 75 w*ﬁ*ﬁﬂﬁéAﬁ@@ﬁ%miﬁﬁ%
BB R IR ERE TR A FAT 0 A A SRR KL LR R
* ﬁ'—zl; °
(4)  SLaE B SR F

Wt EHIRHS T AR TR IR kAR X R % b
PR B SR RGN R AT L ARIE S S g AR
-
G)EBF L =~ RIFE

B REF YRR B TEE AR R THY 2 ED



o L % 6
32 B &
i ¥
i o LHFE H
£ EEEAE
3
L
i
A B SUBR
+ L | +
#BA | mEy , . T A
AR emmu Bk AT
| |
¥
i BE T E Sk
B #2145 18 =X
#
_—,_{-; &
# B A8 BB
£ IR
- L ]
i EE
Wit & 5
. %
£ !
it
s mﬁﬁﬂﬁ
e e AT
T v
< g
i ot %R
G

W1 7 inseH

1573 %4

AmY AL AF O ERPFHFERM AT

FAEAETZFR B B E UG 2R AR B



IR YRR
g p LR AT R AR R0 SN B R L RS 2 B B RIS IR
TAH T WA MBRBREIANEE R IABTERZMEEE 75
ABTRERERER TEF AR B MR RBERE A BB ERL T
F o B ARTIALAL IR B fRdete S EARIE 1 FTes ks E LR H RS
TR
CRERELFLABREREEREN 2
FHEFAREELEPNZIFFRFEFLAFLIRE N NEERRE
T RATE BB EAR ] T EP R R o e ki # Jﬁi’éf‘ A o
PR IREEL T AT ELE
N REEL T ABFENE ﬁi;ﬁ]&i LHCEp e 2 A
PrRB e FAAEPREERE s FLABT BT s Fofilez
AL LB TP A TN AR RS % ﬁgj 450 .
¥ R S A

*
R S S R = SRR o A R Rl

-\mb

%)

s

FOEBEEA LAET PRI TRLAIE SN 0 R EA ARG .

RS R F
*~

FhdErFT AL THEFRRNPUAL > o

16 #3@ E&
APRREAFLNE O BWREAFTTRY AR R AEAT
(1)7%& #= (activity) : a‘ﬁq- S = R I = e -
(2)7% B+ £ 42 (activity scheduling) : 4 /- T -0 e B P RUE E PIE SR R KIS
By B E -k SAp MK 2 AR
(3)7# #3+ % (activity plan) * dp 4 A B >0 B B §e I N T80T 2 - k71
S SRS (- B é}_ﬁ"ﬁ SEBH R S R AP



(5)f g * ¥ iR AL EE S MR KEEL T A BB ERE TR
PR L AR o

(6)7 5 4 g AP LR R 2 R % 0 TR K E L N UE 2
mHz LB oo




¥- % —é;F*Je;};gﬁ
R AR IR R KA R R E R i B
MRS EE AR R AR T R B R S A TR B 7 S A BB B A
MEHZ (75 A AR h RAREA A A A B4 W BRI L AR
BB AE2 FlR o S SRR Y e B R T e T R 2 52 SR
ﬁ“‘,,<éul%3*'£5wﬁ*£i R FEAs2. 2k e

21 % BRE W AT ©
F R R R A H 5 e A B I A (facility layout problem): B eh1 5 #-m B 3%
X5 1 ﬁx;a PF 3 R I n B REF(>m) o RKEFRE D SAHEAL TR Y ook

SEARE RTHEH RS R ML PSR ARG & (T 5 AT

%

\\?{.r
ol

7 o
“~

W

2.1.1 5 B B AEdy it
RSP FALS Bom B R eI iR 0 B R S m>m) A P RS B
3 > (Meller and Gau, 1996)#-:% % fit ¥ FAZZ p B S fcs 5 0T A 4 ¢
(D3R FREd 2 A# 2 P RS B(RE D) P D S| 1 S L JaE
Ao H wikl

C=min) > (f,Cy)d,
]

go fismpionr joppmse . Oy sopisne jen. G

senp i g | B e goR e peasuE & A

Q) A ARAR R 5 A2 P RS E(ED RSl P i YA 2
Mok £ T F 0 EEE SRR ARITAER 0 H Skl

R=max) > (r)x

g B sawmplome | paises  fomlaxe | jpmp



Lgspigemp | agpme. X =0

pLo? F’;ﬁril}’a-%g'afﬁfg TEPHFIEETMP RS TRETREMRE R
A2 5 P ARA 1T 0 B P #3083 (Mehmet, 1990)

Z=aC-(1-a)hR®

PEER R AL AR RATRRE C,—»M#M‘Ms\dx’hr
Y o R L R RN ARIT AR B
2.1.2 3% N EAR
wﬁ*,j— 3 1‘]’ X5 ﬁt‘_E.FF BE

%‘3 X e 3 412F 7 2445058 (Andrew and

Sunderesh, 1987; Meller and Gau, 1996; Robin, 2000; Souman, Nawara, Reyad, and

Darandaly, 2003) ﬁf{?‘)l%t‘ Posbo g BUE T B E Ry 2 N TRAH

7 A & B 5N (optimal algorithms) % =% & 23" (sub-optimal algorithm) = #f -
R SR R

(D i

-

F* & R F & % (branch and bound algorithm)#7 % % * fic & B 422 & if
2o AR A FE SRR FAHEE R 2 A RARBEAS N
CFTRESLE R TS SNE RIS ST T

MLER ] B0F e R et TATR

“TF O i ek

HEXR e YN ES

BAISTIEREEL L o NN KE BT TR
FOOERER A BT iy s

SUCE b 2 A o
fest AR pe B K A2 F 5 4o Gilmore(1962)

Gilmore #% M1+ X s e B K AEf3 2 AT 0F EA2Y - 378 L A R aE
é.d\“rﬂ?—'wé’j*%' BR R b2 A HOF R ot R E 5
FIRE B MAPREE S A2 S TSR EE
(2)=% i H#E5

Flh B H FA R g 00s R (o 2 ) B K e
H RS GE Bt APFE P OF FIRROe Rl M2 P (78 Wk 5
SNNES EL BPAE R UG L



a .#& $ 15" (construction approach)

f?ﬁﬁﬁﬁﬁiﬁﬂﬁw—fuﬁﬁ—w W2l 33 R IR L[

T

do PRGNS AR ML B MATA PR & A RE R L #

ETAS

b1
“%ﬁ§$$%%i~%ﬁﬁ%%’%&ﬁ&’ug@ﬁ&@og%%é?a
WA RRFLFeR o HBARTRESESL VRS R G G2
& # 4= Hiier 2 Connors(1966) -

Hiier 2 Connors ** 3K e ¥ R A2 f2 7 BAT L FFf > 1452 ol R w2
FEFE LA RASPEBE L AT U IR B BRI BEE S A2 Ay
R ETR R TR R o el TR BRI R A ERE LR o TEERS

el 2 X iEfE -
b .2 X #i-7 (improvement approach)
PO BN S A A 2 e K E e E B e S LR RrE R T

PR R BT R Rk A HEF Aot R I RGRE S

)

S miEiE- B d b o TR L KW E B B S M T deR s
Fel 2 0 0 2 B ROE B A R o R T 05 2§ 4o Armour 2
Buffa(1963) -

Armour % Buffa § 3584430 e B2 b 4L BGE & &
Wiz- w PP fFRApB L KRR EE S A2 P ER S
ALIAE A Mk 2 WOFIE T Aot IR E DR A EE RS
BOB A A Kok k Lk o WREE R E 2 dfE o

¢ ;& fr#i-4] (hybrid approach)

I
b
A~
s

REFASER GO G HRIMARFRTRE P2 HH %ﬁﬂ
A PREZ A GfEE itz s Rk o LT EE S R R S R foR
Az § —%‘ 4 Burkard %2 Stratman(1978) o

Burkard 2 Stratman % & A TR iFEH 2 2 e L VA 0 AN AR T

BB RNV N SR A 4B S B R FIE S B A 2 B gk
L B M BB S R A k0 3 3 T kR L

d .[B]2; 72 % #-5\ (graph-theoretic approach)
B 7532 4 Ho38 2T 6 B]( planar graph)Z. %} % Bl (dual graph)#s i 3% *5 fie &



TG BdpEA F A L) Z WS FIGZ H 8 BIGy s 2GHF B F 2 (region)
FU- R INGEHPERE T UGS ST E LB R HEBLTE
B AR a W BB B R AR TEAPMSE o KA E O N B
b Aol 2 27 o B htes 5 3 Fof< 4% 0 B B AR TR KK E A Ap AR
MREETo R "R EEAT o BIZHBRE M HBRTERERI KGR
EOSNCREAERS Y BRI T R 2 ER ST EE
DA o BB AN E —"‘Ff 4Seppannen % Moore(1970) -

c

Seppannen % Moore # 213k % BF 978 R AP ARRE (hm 2 10T 5 Bldy b pE o 2
BhoA TG R LR R RATR R ESH G - R EA TG Rz
EE o QREEEHERESTHBRGRE S N o

B2 kwpeld N 2HE RN %(Seppannen and Moore, 1970)

e .ok & SLficit (fuzzy system approach)
Bk E @M e M A T FTREGFLES T2 00 oo 62
4 14 3% X % #(linguistic variable)ds i $F % > 14 §F 3 #ic(membership function)
o it % 2 ETF AR R o 3 R %83 W3 E % #i(numerical variable) > £_d -
B Firleaz pREFT >V & 7 % B E (fuzzy term) 0 @ EP’T}% S #e 5
SBcE A[01|F 2 ER S Biolm 2 PREGELEB)TL LB U
) A REERIBHLARLRT LR 3 & G FlS )
EE KRG APAARR EE T R



R - R B R SO AL B 0 B B SR R ]
RHCH EH KT WL R AT RLL RIS R A L e
Evans ~ Wilhelm 2 Karwowski(1987)

L |
S
FH

T —

0 170

W 32047 Fl S o)

Evans ~ Wilhelm %2 Karwowski & # £ %3 @ 317472 & (closeness) 2 & &
- (importance) » 45 i X & SRR G RIGEE ADAE BT 0 B EAE A AT LR
FARARRE A R e el ABUER o Y A BT EREKRF LA o

f.% Rk sii7¢ (expert systems approach)

ERGRLE - ERF TP a2 TROARN Y DR E AR TBE REEF
AR A B R A RS EE S AR DL R F L R
B BELE T Y R AT 2 BT AT TS
PR ET B AR BB G S RN AT e p
Al P RS FEARRAE R L BV i L p (B > 210 BT L

EER S TS - R o B ROk RN 2 %‘f—fgﬁrKumarzv
Kashyap 2 Moodie(1987) -

K

Kumara ~ Kashyap 2 Moodie #-3%X *5fc % FAEALE 7 P4 FREY £
Bl p TSk A L 2R A ARG
F2Eop iR S TP E - B ROk .%zﬁ 227 B AT
 NEBR G E 2T MBAE FONTR B RO MR LW 2 AL Y PRRE T 3

11



WL R B % TP K Eaﬁiﬂr}i{‘«E%%i%’iﬁ&i’%?‘ﬁﬁ?ﬁiiiﬁﬁ
BEAARRME BT AR ERE N
SR 5N (simulation)

- B ERR R R AEfRA VY B R TR TR R F
¥ L E o itz p RS (dek | R PREEE S A S Box TV
MR )R EROEAE S Mt A KWEITL - B ER KT

BASPREREY A R0 T B F YRR AR R
SEETFERES o R PR E R T LT

TR Ww ALl %2 7 >3 & (Ramesh, Nashwan, and Brian, 2001)» 3% i ficf 3K *s
PP 2% s A PP B R T a0 BRI A R 2
P R R B o RN L8 e

T

Mehmet(1990) -
Mehmet 345 B % & K G B 4R § 2 8 5
i

SBM 2 kRl SN LB MfE
JEHR 19 L 4558 (simulated annealing approach)

B @ VN BRSSP e B VS BREE A AR EFTFILR

BRE AR R BRI ERIEL CEFR ‘

AT R AL WD IR B R R 2 A N e R R
ZiEA LFIL R T RERE B N E P RS dkE { £2 %
< # 7 (probability of acceptance)m A X > F|@ 7 IR F 3
FI 2GR THEIVEN BB B EHFI 2B WAk
BREZ A pfdz 2 B8 B85 2 5 B R T 58 (dod d0iE R~ R B
RS BE)T BN R L R R B BT VB 2 B de Jojodia
Minis ~ Harhalakis 2 Proth(1992) -

Jojodia ~ Minis ~ Harhalakis % Proth & L 5482 34 & 2 4= 4p3k %6 e B

R BEPGE AR R b SR SRR
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WA RIS EAT S SSE T T R 2 0 E B
VLT E MR REBIE S A PEFER TR I BT ER RS ARGE
K E R

REPPEEFSAFZEF > PIESBF pmexp(-AMZ W F &3
L PAZRPPEBES AR E TIPS RFERER > Sd vVl
BIFE i R @A BRSO ER LA MR EREY A TS AH
ALl 5N o
i .4k F]H5¢ (genetic algorithms approach)
f&?ﬁﬁi“?:\ A R A BT p R ‘J’%’%E’ i1
kg FAOTER fRAR AT UNEES S N A 4 R 4% H (population) 0 KT {8 15 iE
2 ¢ %845 % (chromosome reproduction)~ %4 ¢ %8 % fiz(chromosome crossover) % #
F] R % (genes mutation) 2 Jf f“ H F - P F A A 2 RA R L RFE 2 F o ot
TAFE FIA A E B RM(fitness)Z &% o FIA TR T 73 N e pFiE
HfpZEY S BRon 2EH - B kB A EH S 0 ¥ SEIR PR ITL
Mo TR R R FWEWH T 2 EE G2 HARLTEIH R S
GV AEAR AR B B A T N S s RS2
B fRE & Sl 22 BB AT %‘fiﬁrTam(l992)°
T A5 R A8 SRR 20 Bde r4] o i % 27 3 B(slicing tree)
FRReAE > AL mBE PERER R B B RSB G A BAES
T BV FEEEN LS E N E BN L AR K (B4) 0 A R BH
27BN R A T PREARE S A SEF I EITEF L A g Rl i

R WARGAE S N2 KR

12.78 889  3.33 ‘

12.78 ] 6 45 | |1 o
N B | NG ONOC
5
333 2 g
25

W4 #®%fek > % 65udi32ulbr 3 T4 > 34t
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B | R (D ERERERERE S o
st | B (DF AT < RFR > Sl ¥ T 0s R E ] 2 9
|| B ()P L ER SR
R | A (DEREREEEELVI TR EfE -
B sed | RBE (D7 A2t ERF2LFRE o
PR | R (DR EhE R L A il 2 B & AU R B
(D7 2~ B3R T2 el o
e | Rk
QF eFRWwERE g2 -
Y
A EE (1)K § 5% BRI R A 42 -
BIA) | RBh (1) % Bty i 3K 35 B A A8 Al 1% o
bl ()4 B2 B IR g K> @i 4 ER S B HEES £ o
i B
ficst () % B £ g s AR RZ B e B -
Bk | B (1) 7058 & % Bt 3 800 T L B 0 R TR
LR ()7F & R E #2055 o2 L& AL
3 B
i

;JZ‘qﬁ:, 33“'—T‘"ﬂs‘o
ﬂ—«gaﬁ

B)F B oy PRt PR -

ﬁ:}k (1)5 B~ 18 & 87 8 Fa A Bt L2 5l 2 @ g 28
BB QF B R R AR R LR T R LR
G)? L AEPRR ~ Z AP - RT3
(DF A g lcy E R el A2 2 s o
B | BB (5 PERSRL Y2 %1 8 .
st GFB# LK TREFHFET BRI

5 e
MEHEF L ERD -
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=g g Q)F B H BB R § 1 E4F P 2B d 2
19 4 (MFAFEFF -
st | B Q8 5 BER LSk

B)b ¥ 32 & FR L2 B -

()7 AL B RGP} -

- QT 7 N EFRLEY S BEL s B AFE S o
g BG)EEF I FFL PN PHORRLEREEA G P EHF T 2
BhiEE

st

§

(DFFSHE S 5> N2 TR RLR A
PR Q) 5B ER Ao Nl RS REF) o
Q)b ¥ 3 & Slk T -

el R TR R AR D A EAE S A 2 IR 4p AR R
G NEAF I RREFIESE S FAASRIEREE 2 B HE A patnl

%o & 212 ) ®ABEGREMBLS ZTERAFT o

BN AT Y EREELFLIVRAGT I LRI RAEM Y SRS T
BFLELARPERE LZRE AL oz RE AR A8k~ A Bgdin
TR R EHREERC SRS L IR RE P -

8 AR R A

AEHKREELIFRY A FEEF AN REFL L ZIFE AT 28
“%%iﬁﬁ@ﬁ’ﬁ%%%%@ﬁﬁ:#ﬁlw D (B E R KR A
B 52 LEEATE BT S A RE L FREBLF QR LA
2R En FIET R YA AT Mk A E AR AdR 7 F R 2
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221 #E AR F R A LR G
B A AR TR I AR PR B 72 8 (Hagerstrand, 1970) A pF 3 12 8
PRz RARARE - AT R BAERMEIEFF L L AT EFTER
AMEER BT REY 24 UL e
()34 FT41 48 A T2 JE 2 U (e 2 R BEAL S B2 6 80) -
LIRS TRE LR RN A S Rl N N i er) F S
BRgAeEd S fd EEFEE L E (7)o
G)IRAE H]  dp IR B2 R 2 U (Ao i 2oy R & E T 2%
#) o
O RACEE G AN G RER AR SR 2 RE RS 2L
/# (Kulkarni and McNally, 2000) » ]}t 7 -5 6 #2777 A2 &5 5 U
WEAARE FEEEET e PR BB E R T E IR LR F

PR BELE & B B~ AR RE B E (Kulkarni and McNally, 2000) » %]

~:

=
)\_
jt
oy
¥
Tk
3
e
i
b
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el
7
4
)
(‘ﬂ}
L
e

B AR ERE 2 URFET o AEd B

222 Fd AT G AN
Behrens #-5 6 ;LA 3% (7 2 RHCA] A 5 L4 A #HCR] ~ e AAFRA S 1)

AHWA 2 R Ao A w #F > 4 it 4o (Behrens, 2000) ¢

(D" A AP U AARFCT] B B e P 2 328 28 A i 4 ] -
BE U2 AR T > N LR B E AL T RHRATT T A RS
A BT RN AR FER A T2 ER RS AT o BRI (T AR
4R AL AR .

2)rc* AAHFA] Lot AHFANE S BREARFT 250 BoA T 5 R
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e WOV A AL o S FEEPARERY G R R E RS D
1295 1B W) 1E $ 32 3% (discrete choice model)Tg iRl = s £ ALE % > 4ofé * 5 17 B4E
F#-4] (multinomial logit model)FE | B A EH 2 7 it B H RN 2B F o R
AR B A TF R BT R A E R B GFERRS D F R F A g
B AT RTHS D A 2 R R

G)ARRI AT - AR AAFCDNUE T L F - IR AR B
ARG S A TR AR R {2 3 R 2T RGRA)ERA
EHER Y B AG) FREAE SR EIHE LA B AEHE R
AR B 4 R T RO B R B ARE A TR B A R e
ZETFRAEERA AR ER

(iR feficd] DR o2 e & 3 B b Ed RADE T R L SRR - e

SMASH(Simulation model of activity scheduling heuristics)#-2] & & 7 2P| 2K 7
BoAl o AR 2 0k A #H o
223 Bd AR TR g s m
H L LR b RO R AT A RS S R A E

NEE = E TR et S s R T
(1) CARLA(Combinatorial algorithm for rescheduling lists of activities) 3|
(Jones, Dix, Clarke, and Heggie, 1983)

CARLA 5 "UH| A #HA o 2 WA B B A HIRB a2 F B 5 EATE 2
PRGN AR R A TR ER N B LR R
AWE B F U2 EFERE R E S R EATHRE LD FI A TR 2 AT
LA ER EER R WF 5 VL BEEEAEAFE D N EE SRR
PoBAd TR AR FEEFAE S N A HR G B RS LA LA

wﬁ»ﬁﬁﬁﬁﬁﬁ’éﬁéﬁﬁ R S RSB mz o B o

b ABE | (Ao A R 2 P PFE T RS TRB U (Ao T b I vt
TR BEFRE) 7R B A RS S B AP R R T P
AR 30 AP AL UGIER T N AR R IR T A
PR T E R UAERSER RS L ERRRET LR BRER R
AWIEL IR AT FERERN P RSl UEREGT AR EN o
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(2)STARCHILD(Simulation of travel/activity responses to complex household
interactive logistic decisions) 3|
(Recker, McNally, and Root, 1986)
STARCHILD 7 »c* JA#RA] > ZHABER 7 b jdesdit 3 > T 8-7aes

AR ST3 RS DNEE TS HEL RPN 3 AESTE S SRR

R AR LR PR RAS | R (el (TEE) 0 R EE T AT 2T %
A PF RS R R PRI E R B2 SRS F T IFE(BS) ) A
G T

. FSed B3 BB R R A S R IR B L mf_:gwgm e | o
(S PR RS SR CI e U R W JRRE VU FPE et SRRl
SAEB A FRRERLFEHPEW R LR FR (R
PERR)EEREAEMW Y F BT
b AT RIEE TR R «Eﬁm#k FEEC D AR B A bt o AT
FRALER RERPT A AT/ IRV AE TR IR T A
FEALEEE A R R IRE R ERIER L B R @) T
MER 0 X ERK (ST B R Y VA R S R TR T QB R R AR T
i ARl = s ﬁvﬁxfrf"&pfﬁ?ﬁ*r% ¥Rk K A VRIS R AR RS B
B~ B A PR~ A8 ) B 2 SEERRRNE (75 B RS0 F T ALRGE > #R 7 B

o RS BT AR

nwga@
T

i
CEPRNAEHRE  BAVAERRINET e 2 X BFFHRN fzr‘j&f@; AR
Fodm F o BT T EREBFRSTEREFALAR ) TR S T SR
AR EEAEE N A MR RN T A LB ER RN AT B EL R S
iR E e
d.? PERIFEZHE BRARASFRSAGEHFE L ER 7 FEd R 2
B R U R b 2 ) B R A B R R P ARk o e
B P HRAR D2 IR EAARKP R 22y AR RS Y E
Bt bt o WIHREAT R L EERES
CAEHMAR THT AR E AT M AR RS R BRI TR B AE
E: ST iR s A

-
ﬂ,
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SNOGFER
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SMOGFER

e Ewp A 4 5 BRG]
TS Wik
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CHOOSER

FhEAEE
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N U U N\

W5 STARCHILD 3] 7% # £ 42 7% 4§ Fl (Recker, McNally, and Root, 1986)

(3)SCHEDULER #£73] :

(Gérling, Brannds, Garvill, Golledge, Gopal, Holm, and Lindberg, 1989)
SCHEDULER i R A#H B > %A RFH L 50 fd § 27des | &

A L RIS R KR T 0 - R R 2 R

BEDEF AL A ERB AP AR el e AP ERETER

S T R R RSO - AP T R R R e
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b EAEME N TERFFRELER MRA
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FIp ca @@ 4 FREH AR UBFLBEREER 2P R 5 oo B E @
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- ERLE i 3
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el - E o7
ot }T dch H 4T & 57

l,, HeAEE ALY

Bl 6 SCHEDULER #-3] 783 42 3¢ H ]
(Gérling, Brannas, Garvill, Golledge, Gopal, Holm, and Lindberg, 1989)

(4)ALBATROSS(A learning-based transportation oriented simulation system)#-3] :

(Arentze, and Timmermans, 2000)

ALBATROSS = R A#HF A Z A BRBAERGFT L2 AN BAEERR

B AT AT Y 2 B AR RE R L LR TR R R B YR
TET (el (TER)ZERFLERLE S FH R  FRPFE ERRLLFT LS
T FI R AR AR 5 MR A r B RN TR E R R AR R F
S FIRGE A B EALPER BRI GR %’zf%E%F'a"‘)i

Ko AR E 2 FHBEAMNZ FH B BAMEFT L BREELR > TS
BRATEALL 5 S FEE(R 7)) A ideT
AERARHR I FARFL FER LS AR RS TR
R R M R RS AR R BRI E S e E R RS Rl
R A ol F]i—g\a BRI AR B R R AR A R PR 24T
z

z@@i?ﬁ@@w@«w@ﬁ%éﬁﬁ@@%xﬁ@r

'3:
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RERCS N S RE A o o) [ CLESE I S Ef - 3 3 A S
B R A B AR BT BB S TER T R
LSBTV ARFR ORERL R 2B LR B B
SRS RAREM AR S LR BA M A A R R R
PRI A B ReRCS SR RN PR AV S U2 ) g SRR R

KoM EFa @Al N2 A YRk mlme 2 38282 %o

bobs IR B Y R AR R PR AT AR I M R
ARV FER G LY B RNAEL T2 B A SREEF AR
BE S EERAERES

- WS - B+ AT

' '

T e T — 4T

TF — 8% &

& W H 1 i i il E

o iEEHE R
WEEgH+ sy — HwErEs —d  H#ERT R A

fr f

W7 ALBATROSS #-3] 7% # # 42 7% 4§ (Arentze and Timmermans, 2000)
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(5) SMASH(A simulation model of activity scheduling heuristics)#-3] :
(Ettema, Borgers, and Timmermans, 2000)
SMASH 5 Bfefcd] > B & 7 s AA#H LA E LRI S BEREd
ﬂéﬂﬁ%ﬁ@ﬁfﬁ@iﬁﬁﬁ%@ﬁﬁﬁﬂ%iﬁ4%ﬁéﬁ’aﬁﬁﬂg
P EHF L B PR 2 AR A A AL R RS FR R
B E® T2 v A g LERBATEEe AREAR 0 AT
afFEFE Y R B FRARER A N BRI ER e B
BRI Z R AR RE
b &P T d BRI BIE R BRI E
C.H¥-P mER Y R PREREITEA TEATER T PRS2 EH
LIS (] RN = 1 R T R N 3 S el

d. g Bdpe .
ORI R R R ARG S Z PR A i AT

a BEARER R*Y et FEE FS A BER B E T F R
“,% BREBEES L AL N TRl REE - TR 2 ALK 2
g R EE D B Ak xR R AR e o R T Y R
B PP 2 i FO 4R AT RR b e B & el 2 ok K A A
AR R Bkt S N RE R

b AT A KA REH N EH LA L B s AR R E
PR ETRATA LR 5 A 2 BRI ) Tmﬁ? AR EATEARE B K

A
o3
3

R R EARA R AR AR R 2o B m R RS AR
A AP AR KRR B R 2 AR RR TR R © B (TR R
W ez o PR AR AT B St B R A KR TR R R
Bk AR 2 AL R EFTER RN IBE -
c.EAFtFa -bAHBE I LBARFEERZSABEFREL L > L RMFE
5N o
g R o S RS AP N AR IS R i o AR S
PR AR T R Bl (B Q) H Y TR F AR N A FERR R
78 ﬁ&%‘ﬁwﬁ PBREEFLITEMAE SRR A TEHEREL - 2
TR T2 AR R AFT Y A AR R RS PR AR S et
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32 RARESR ARG AT AR YRR ORI R R
(2 F2)
S P A= B
B3l e A
PR SRR DR
CARLA L DER—| B
(1983) P P
STARCHILD WE B> | B E | B
(1986) nE
SCHEDULER P Y — o
(1989) g B
ALBATROSS >
(2000) g B
SMASH(2000) WE B —>
e
*F 7 (2008) P ¥ =L >
B
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WG @ A2~ E7 (FEF R 2 FdAg ez oo B o Fptaf & SRR
AHRFANFRE AL FERREREES gy R ARG S A BFERR R
el SR

2.3 7 A & 4 1)

WP ad R# 73 RHAIEH > 73 £k p 305 %22 (McNally,
1996) » HEEHRA2 FHVBEFTF AT FREES > A EEF A B PE
BRERFREFIA AT LASB IR EEL LRI AR & EA &0 K
fREAAZBBIER - FEAENTRE A2 A2 KEFLAFE2Z Y )
HEHIRTAANKEEL KT LA EF 2B ER LSRR EEL LR
A e AT R AR FASE T LB T AR AR A
oo TLHRE A AN REEES B ERL AH -

231 FAREFERR

Helbing ¥ § 4 #-7 A B f2 7 5 Z BES % ® A 4o (Helbing, Molnar, Farkas,
and Bolay, 2001) -
(DFABFEFLLZAFEEFLLTEARE G525 F o d TR
FE o0 BSd FRTEY Szl BET
Qg P FRERAERF FADPELFTRLERSPEI R fpr 23w o
G)F A ¥ EET IE PR L BRAY ey -
(4)%:"33 BEENE FFERAT IE PR FAL Y ERRRTE ML BRI
His BRREFFARZBZINTFF o el > ~RFFEFE
G)fF A e ikd g ADTRERBE > RHFPFEF P TAHNE7 o
0)fF A g H b FANRRP FIFFFIER 5 FAPFFHESE g 74
SRR VAT R T
MNFEFAFRLFRE R BEHE2 FARTLDLGNERT T4 578 -
@ FAERs4 2 %l HEARRRE > THEAFERPE-
O)F A BEE? 2R Byt Rz AR BHF LRk - B
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23205 A 4 A AT
(7oA B AT A G R AR  eve b AR 2 kT AR 2
B oo it e (Leggett, 2004) -
ERRUARSIE ;- Bins & ﬂmvﬁﬁmwiﬁ P3@ ik iz 2 A HEPHHA %

>N\

WA 02 A > #2.58 (40 Boltzmann = 25V ) it 7 A R R ~ TI0@ R 2
RIM G B FEFAFESFGE LSS A2 Sz B P o Helbing % g+
A FA 22 R A B AP 1 2. e & 4o (Helbing, Molnar, Farkas, and Bolay,
2001) :
a. 2B b2 AFE R YRR A o
bR B e A A 32 2 Rk T RB TIN5 Mok x B AR R
K HrIZFE S o] D S Ee 2 b4 4 i (viscous fingering) IR % e
C.RP R AFEERLEAFRF  BUAFR L F ORI d 23 B
d. B3 %AE LAY FAe i T80 ity Lz B
(2)im¥e p Fo i A AT 2 AEPRRI A B EEEL R T A B E T L 0 AR
R B & AR R )L e R A T T e T
(Po)AdmA TURERRFMIEGRE2Z AR LEFABEFEL
PR LR B E o R e R A R e R 2 3 BRI AT R RGR G
TERRLATEAEZZRRD n R G E AP ARER P w2 Sl hat @2
mir p BB ARG o LR {ATRRET SRR D TR B AP AR 2
PR B ok iR 2 S0l o
Qe AAHSCD] - PZap A A RO R 7 A B BB 7 A AL B Y
%+’Tﬁﬁﬁﬁ%§é SWAEE AR B
233 FAE A4 A e ER
R R s R Sk LR T2 = R Ra i s
A ek B FLEE TR A BBEAEERE L £
(1)Henderson = A # # #-%|(Henderson, 1974)
Henderson 7 A # 4 #273] 5 iR A B > 283454 B 0k
CHHEI R AL AR TRETREYE R R R
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diligent sophomore 1343 1057(-21.2%)| 1012(-24.6%)| 1055(-21.4%)
diligent_junior 1550 1174(-24.2%)| 1035(-33.2%)| 1143(-26.2%)
diligent_senior 958 838(-12.5%)| 691(-27.8%)| 672(-29.8%)
diligent graduate student with 1869 1671(-10.5%)| 1424(-23.8%)| 1678(-10.2%)
advisor Fu-Ping Cheng
diligent graduate student with 2165 1830(=15.4%)| 1537(-29.0%)| 1494(-30.9%)
advisor Liang-Cheng Chang
diligent graduate student with 1603 1277(-20.3%)| 1055(-34.1%)| 1232(-23.1%)
advisor Chein-way Hwang
diligent graduate student with 2070 1366(-34.0%)| 1374(-33.6%)| 1436(-30.6%)
advisor Ren-Jye Dzeng
Dr Fu-Ping_Cheng 1755 2029(+15.6%)|1963(+11.8%)|  1906(+8.6%)
Dr Liang-Cheng_Chang 1719 1808(+5.1%)| 1343(-21.8%)| 1713(-0.3%)
Dr_Chein-way Hwang 2198 1597(-27.3%)| 1554(-29.2%)| 2304(+4.8%)
Dr Ren-Jye Dzeng 1774 2013(+13.4%)| 1875(+5.6%)| 1519(-14.3%)
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FO311(N) 28 13(-53.5%) | 17(-39.2%) | 13(-53.5%)
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diligent freshman 695 719 +3.4%
diligent sophomore 1343 1293 -3.7%
diligent junior 1550 2138 +37.9%
diligent senior 958 1320 +37.7%
diligent graduate student with 1869 2649 +41.7%
advisor Fu-Ping_Cheng
diligent graduate student with 2165 4004 +84.9%
advisor Liang-Cheng Chang
diligent graduate student with 1603 2105 +31.3%
advisor Chein-way Hwang
diligent graduate student with 2070 2241 +8.2%
advisor Ren-Jye Dzeng
Dr Fu-Ping Cheng 1755 2619 +49.2%
Dr Liang-Cheng Chang 1719 2457 +42.9%
Dr Chein-way Hwang 2198 2524 +14.8%
Dr Ren-Jye Dzeng 1774 2423 +36.5%
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(-7 ~) (17 ~)
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SRS SRS SINE N
2 times_a week Constant 2
3 times a week Constant 3
always Normal 5 2 7 3
often Normal 3 1 4 2
occasionally Normal 0.3 1 2 0
rarely Gamma 1.5 2 0
1) =8 ok N e Y ERIRE S
BT D LA 5 5 A 5,550 I 58
FHe I | 582 | 283 22 T
long_term Notmal 70 20 90 50
middle term Normal 50 15 60 30
short_term Normal 20 10 35 10
L e NEEBEFEF R YR 'S
BT D LA 5 % A £ )50 I 54
SUcl| 82| 53| 2| TR
arrive_early Normal -10 5 -3 -12
arrive_on_time Normal 0 3 5 -5
arrive_late Triangular 5 10 18 15 5
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Bt p oL o 5 A 1 g 50 b S
SUcl| 582 | 53| 2| TR
leave early Normal -8 3 -3 -10
leave on_time Normal 0 3 5 -2
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classroom115 DUniform | 1 CL115
classroom117 DUniform | 1 CL117
classroom118 DUniform | 1 CL118
classroom208 DUniform | 1 CL208
classroom224 DUniform | 1 CL224
classroom402 DUniform | 1 CL402
classroom403 DUniform | 1 CL403
classroom404 DUniform | 1 CL404
classroom410 DUniform | 1 CL410
small conference room |DUniform| 3 C0301>C0O302>C0303
middle conference DUniform |1 CO219
room
reading_room DUniform} . 1 RR114
structural engineering | DUniform | #1 ST405
study room
hydraulic_engineering | DUniform | 1 ST418
study room
surveying_engineering_ | DUniform | 1 ST225
study room
construction_manageme | DUniform| 1 ST409
nt study room
faculty office326 DUniform | 1 FO326
faculty office311 DUniform | 1 FO311
faculty office210 DUniform | 1 FO210
faculty office225 DUniform | 1 FO225
department office DUniform | 1 DO308
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faculty lounge DUniform | 1 FL327
Blupa S AR K T e Bl p & 23
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4CD DUniform | 2 Thul0:10>Thull:10

3EFG DUniform| 3 Wed13:30>Wed14:30>Wed15:40

1EF4B DUniform| 3 Mon13:30>Mon14:30>Thu9:00

1G2CD DUniform| 3 Mon15:40>Tuel0:10>Tuell:10

1CD4G DUniform| 3 Mon10:10>Mon11:10>Thul5:40

2B4CD DUniform| 3 Tue9:00>Thul0:10>Thull:10

1X5CD DUniform| 3 Mon12:30>Fri10:10>Fril1:10

SEFG DUniform| 3 Fri13:30>Fri14:30>Fri15:40

1B3CD DUniform| 3 Mon9:00>Wed10:10>Wed11:10

4BCD DUniform |+ 3 Thu9:00>Thul0:10>Thull:10

ICD3A DUnifornty| 3 Mon10:10>Mon11:10>Wed8:00

2BCD DUniformy{ 3 Tue9:00>Tuel0:10>Tuell:10

4EFG DUniform | “3 Thul3:30>Thul4:30>Thul5:40

1BCD DUniform| 3 Mon9:00>Mon10:10>Monl1:10

3BCD DUniform| 3 Wed9:00>Wed10:10>Wed11:10

SBCD DUniform| 3 Fri9:00>Fri10:10>Fril11:10

41JK DUniform | 3 Thul8:30>Thu19:30>Thu20:30

2EFG DUniform| 3 Tuel3:30>Tuel4:30>Tuel5:40

1EFG DUniform| 3 Mon13:30>Mon14:30>Mon15:40

as_early as possible Binomial | 13 | 0.5 [Mon10:00>Mon11:00>Mon13:00>Mon14:00>
Mon15:00>Mon16:00>Mon17:00>Tuel0:00>
Tuell:00>Tuel3:00>Tuel4:00>Tuel5:00>
Tuel6:00>Tuel7:00

as_late as possible Binomial | 13 | 0.5 |Fril7:00>Fri16:00>Fri15:00>Fri14:00>
Fri13:00>Fri11:00>Fri10:00>Thul7:00>
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Thul6:00>Thul5:00>Thul4:00>Thul3:00>
Thul1:00>Thul0:00

middle days of the we
ek

Binomial

19 [ 0.5

Wed10:00>Wed11:00>Wed14:00>Wed15:00>
Wed16:00>Wed17:00>Wed18:00>Tuel0:00>
Tuel1:00>Tuel4:00>Tuel5:00>Tuel6:00>
Tuel7:00>Tuel8:00>Thul0:00>Thul1:00>
Thul4:00>Thul5:00>Thul6:00>Thul7:00

Mon_Fri_first

DUniform

14

Mon9:00>Mon10:00>Mon11:00>Mon13:00>
Mon14:00>Mon15:00>Mon16:00>Fri8:00>
Fri9:00>Fri10:00>Fril11:00>Fri13:00>
Fri14:00>Fri15:00

73]

e B AP T
Bl

B1EIE P #c 6

BHEIAD LA

Ilj;\?

58 1| 582

as_early as possible

Binomial

11, } O35

Mon:EM>Mon:LM>Mon:EA>Mon:LA>
Tue:EM>Tue:LM>Tue:EA>Tue:LA>
Wed:EM>Wed:LM>Wed:EA>Wed: LA

as_late as possible

Binomial

Fri:LA>Fri:EA>Fri:LM>Fri:EM>
Thu:LA>Thu:EA>Thu:LM>Thu:EM

morning_ first

Binomial

Mon:EM>Mon:LM>Tue:EM>Tue:LM>
Wed:EM>Wed:LM>Thu:EM>Thu:LM>
Fri:EM>Fri: LM

afternoon_first

Binomial

Mon:EA>Mon:LA>Tue:EA>Tue:LA>
Wed:EA>Wed:LA>Thu:EA>Thu:LA>
Fri:EA>Fri:LA

afternoon_and evening

first

DUniform

18

Mon:EA>Mon:LA>Mon:EE>Mon:LE>
Tue:EA>Tue:LA>Tue:EE>Tue:LE>Wed:EA>
Wed:LA>Wed:EE>Wed:LE>Thu:EA>
Thu:LA>Thu:EE>Thu:LE>Fri:EA>Fri:LA
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every 2 days

DUniform | 12

Mon:LM>Wed:LM>Fri:LM>Mon:EA>

Wed:EA>Fri:EA>Mon:LA>Wed:LA>

Fri:LA>Mon:EE>Wed:EE>Fri:EE

Bzl s s i BT B e 2
B p i DR F
high attendance rate 1.0
low_attendance rate 4.0
CYER B AL Bl st p i 4
BT D - Ao g it = BRax
all weeks 1
preliminary weeks 1 3
intermediate_weeks 7 12
final weeks 16 18
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Rolg e TH

b S

R e B AR BE R | ERGRE | EE B | Ehdeig
Bl | wER | BR Bl | s R
B
engineering_materials lab |3 times a week[41JK middle term|classroom115|all_weeks
surveying 2 times_a week[4CD middle term|classroom117|all_weeks
surveying_practice 3 times a week|3EFG  |middle term|classrooml15|all weeks
applied_mechanics 3 times a week|{IEF4B |middle term|classrooml115|all weeks
engineering_mathematics |3 times_a week(IG2CD |middle term|classroom115|all weeks
soil_mechanics 3 times a week|1EF4B |middle term|classroom208|all_weeks
fluid_mechanics 3 times a week|1CD4G |middle term|classroom115]all weeks
theory of structures 3 times _a week|2B4CD |middle term|classrooml115]all weeks
mechanics of materials 3 times a week|1X5CD |middle term|classroom208|all weeks
construction_management |3 times_a;week|SEFG ~ 4middle term|classroom115|all weeks
fortran_ programming 3 times: a_week{IB3CD . |middle term|classroom208|all weeks
programming_in_computer |3 times.a weeki{4BCD  |muddle term|classroom224|all weeks
aided design
photogrammetry 3 times a week|4XEF |middle term|classroom410|all weeks
remote_sensing
design of steel structures |3 times a week|SBCD  |middle term|classroom410|all weeks
engineering_ geology 3 times a week|1CD3A |middle term|classroom208|all_weeks
hydraulic_ engineering 3 times_a week|2BCD  |middle_ term|classroom208|all_weeks
engineering Japanese 3 times a week|2BCD  |middle term|classroom224|all weeks
pratice in_geotechnical 3 times a week|3BCD |middle term|classroom410|all weeks
_engineering
advanced mechanics_ 3 times a week|[4EFG  |middle term|classroom402(all weeks
of concrete
bridge design 3 times a week|1EFG  |middle term|classroom402|all_weeks
finite_element methods 3 times a week|3BCD |middle term|classroom118|all weeks
advanced mechanics_ 3 times a week[IBCD |middle term|classroom410jall weeks
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of materials

seminar_in_structural 3 times a week|3EFG  |middle term|classroom117|all weeks
engineering
heuriseic_algorithms 3 times_a week|1BCD |middle_ term|classroom402|all_weeks
with_matlab
computational hydraulics |3 times a week|SBCD |middle term|classroom402(all weeks
subsurface flow and 3 times a week|4BCD |middle term|classroom403|all weeks
contaminant_transport
model
seminar_in_hydraulic and |3 times a week|lEFG  |middle term|classroom224|all_weeks
ocean_engineering
mechanics of sediment |3 times a week|2EFG  |middle term|classroom402|all weeks
transport
geographic_information |3 times as week2BCD = +middle term|classroom403|all weeks
system
satellite_geodesy 3 times-a week|3BCD  |middle term|classroom404|all weeks
seminar_in_survey and g |3 times _a week|2EFG . {middle term|classroom224|all weeks
eometrics_engineering
seminar_in_construction |3 _times_a week|3EFG  |middle_ term|classroom224|all_weeks
management
public works investment |3 times a week|4EFG  |middle term|classroom117|all weeks
risk analysis and 3 times a week|3BCD |middle term|classroom403|all weeks
decisionMaking
construction cost 3 times a week|2EFG  |middle term|classroom403|all weeks
management
paper meeting with advisor |occasionally middle |middle term|small all weeks
Fu-Ping_Cheng days of conference

the week room
paper meeting with_advisor |occasionally middle  |middle term|small all weeks
Liang-Cheng_Chang days of conference
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the week room
paper meeting with advisor |occasionally middle  |middle term|small all weeks
Chein-way Hwang days of conference
the week room
paper meeting with advisor |occasionally middle  |middle term|small all weeks
Ren-Jye Dzeng days of conference
the week room
university senate rarely Mon_Fri |middle termmiddle preliminary
_ first conference  (weeks
room
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Bk 0]

-

CFE SRR TR

R

diligent freshman

A #(30

FRARY) TFF ke SRR ik AR kg RS LR pER R 4T
2
engineering_ high attendance rate arrive_early leave on_time

materials_lab

surveying high attendance rate arrive_early leave on time

surveying high attendance rate arrive_early leave on_time

practice

applied high attendance rate arrive_early leave on_time

mechanics

PR LE | FEREY | FERLPFRER |(BEPF| Fhl |FEdgd
¥ LA By 43 Ty 43 By 4% Ty 43 =X ¥

book reference |occasionallylas early as possible flong term |reading room |all weeks

= v
T &

A HE e

diligent_sophomore

2|30

Ffe ) s d

a

b 52

e 3| P R4

S AR PE R

engineering

mathematics

high attendance rate

arrive _early

leave on time

soil_mechanics

high attendance rate

arrive_early

leave on_time

fluid_mechanics

high attendance rate

arrive_early

leave on_time

theory of

structures

high attendance rate

arrive_early

leave _on_time

mechanics of

high attendance rate

arrive_early

leave on_time

materials

construction high attendance rate arrive_early leave on_time

management

FRELYIE | FERES | FERLPERER (FRDRF| FRel FRAld
# LA (=53 T 4 T 47 T 4% =X

book reference |occasionallylas early as possible [long term|reading room |all weeks
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75 A

diligent junior

A #(30

AR ) TE B Pk Al S R e b AR ke o R S i ek A O 2
s

Fortran_ high attendance rate arrive_early leave on_time

programming

Programming_in

_CAD

high attendance rate

arrive_early

leave _on_time

photogrammetry

remote_sensing

high attendance rate

arrive_early

leave on_time

design_of steel

high attendance rate

arrive_early

leave on_time

structures

Engineering high attendance rate arrive_early leave on time

geology

Hydraulic_ high attendance rate arrive early leave on_time

engineering

FRAREN US| FERSF | BERRRERER BRI FR Y B4l

& LA T 47 T 4 i 43 = =X

book reference |occasionallylas early as possible |long term|reading room |all weeks

75 A %Es

diligent_senior

A #7230

Ffe ) s d kol S R e BB IR A il kA2l o
s

engineering_ high attendance rate arrive_early leave _on_time

Japanese

pratice in high attendance rate arrive_early leave on_time

geotechnical

engineering

FRRLYE | FERES | FERRPERER (FRDEF| FR el FRAld
LA T 47 T 4 T 47 T 4 =X i 4F

book reference |occasionallylas early as possible [long term|reading room |all weeks

diligent graduate student with advisor Fu-Ping Cheng |* #c|10
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FRARG TP

ia

S o SRR

i Al s 2

ST g pE 4

advanced mecha

nics_of concrete

high attendance rate

arrive_early

leave on_time

bridge design

high attendance rate

arrive_early

leave on_time

finite_element

methods

high attendance rate

arrive_early

leave _on_time

advanced mecha

nics_of materials

high attendance rate

arrive_early

leave on_time

seminar_in_struct

ural engineering

high attendance rate

arrive_early

leave on_time

paper_meeting
with_advisor

Fu-Ping_Cheng

high attendance rate

arrive_early

leave on time

FRELOUE | FERS | FRRLERER RO RF| Fh el [FRdeigi
¥ LA T 47 T 4F T 47 B 43 = B
individual study |always afternoon ‘and eveni {long_term |structural _eng|all weeks

ng_first ineering_stud

y_room

7 & A # %]  |diligent _graduate student with advisor Liang-Cheng Ch | * #|10

ang

FRArY) LEH Eh ol S RS FEIERET RS | BRRERFER RS

R

heuriseic_algorith high attendance rate arrive_early leave on_time

ms_with matlab

computational  |high attendance rate arrive_early leave _on_time

hydraulics

subsurface flow |high attendance rate arrive_early leave on_time
and_contaminant

_transport_model
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seminar_in_hydra
ulic_and ocean

engineering

high attendance rate

arrive_early

leave _on_time

mechanics_of se

diment_transport

high attendance rate

arrive_early

leave on_time

paper_meeting w
ith_advisor Lian

g-Cheng_Chang

high attendance rate

arrive_early

leave on_time

FRELNUE| FERT | FERLERER |(BREDRF | Bl [FEAd
# LA i 4+ 643 B 45 543 = B
individual study |always afternoon_and _eveni [long term hydraulic_eng|all weeks

ng_first ineering_stud
y_room
7 & A %% |diligent graduate student_with advisor Chein-way Hwa | * #c|10
ng
FRfe ) s d Pah ol Sl o s S Eed g TR B B PR

ia

geographic_infor

mation_system

high attendance rate

arrive_early

leave on_time

satellite_geodesy

high attendance rate

arrive_early

leave on_time

seminar_in_surve
y _and geomatric

s_engineering

high attendance rate

arrive_early

leave _on_time

paper_meeting w
ith_advisor Chei

n-way Hwang

high attendance rate

arrive_early

leave on_time

FRAAEG L | SRS i’éﬁ%ﬁ'éﬁéﬁﬁ?@%lﬁ WA Ew R [Firdcigid
# {Lyﬁé_ By 4+ 45 By 4+ B 4F =
individual study |always afternoon_and eveni |long_term hydraulic eng|all weeks
ng_first ineering_stud
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y_room

,= ¥
(i

A th‘F" V—,JJ

diligent graduate student with advisor Ren-Jye Dzeng

A #|(10

CES AR ® o

X

HE 52

b D] i

EELE PER A

seminar_in_
construction

management

high attendance rate

arrive_early

leave on_time

public_works

investment

high attendance rate

arrive_early

leave on time

risk_analysis_and

_decisionMaking

high attendance rate

arrive_early

leave on_time

construction_cost

__management

high attendance rate

arrive_early

leave _on_time

paper_meeting w

ith_advisor Ren-

high attendance rate

arrive early

leave on_time

Jye Dzeng
FRELYE | FERES | FRRLEFR PR FEDE | Fh el |FERAld

# L it 45 i 4 i 4 i % b
individual study |always afternoon_and eveni |long_term |construction |all weeks

ng_first management
study room
7 % A %% |Dr_Fu-Ping Cheng A #k|(1

AR ) TF B Pk e S B I PER A P ek A R 2

R

seminar_in_struct

ural engineering

high attendance rate

arrive_early

leave on_time

finite_element

methods

high attendance rate

arrive_early

leave _on_time

paper_meeting w

ith_advisor Fu-Pi

high attendance rate

arrive_early

leave on_time
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ng Cheng

university senate

high attendance rate

arrive_early

leave on time

FRELGE | BEREY | FERLFERER (BRPRF| FEE BRI
¥ LA [=%%3 T 4 [=%%3 T 4 X i F
individual study |always afternoon_and eveni |long_term (faculty office |all weeks
ng_first 326
document often morning_ first short ter |department |all weeks
processing m office
take a break occasionally|morning_first short_ter [(faculty loung |all weeks
m e
7% A # % |Dr Liang-Cheng Chang A Hk|1
AR LR H Pl ol S P IR R g kel o
L
seminar_in_hydralhigh attendance rate arrive. eatly leave on_time
ulic_and ocean e
ngineering
subsurface flow |high attendance rate arrive_early leave on_time
and contaminant
_transport_model
paper_meeting w (high attendance rate arrive_early leave on_time
ith_advisor Lian
g-Cheng Chang
university senate |high attendance rate arrive _early leave on_time
BRGNS | FERT | FERLERER (BEPRF| FHmE B4l
B LA T 4 T 4 4 T 4 =
individual study |always afternoon_and eveni |long_term (faculty office |all weeks
ng_first 311
document often morning_first short_ter |department |all weeks
processing m office
take a break occasionally/morning_first short_ter [(faculty loung |all weeks
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m e
7% A # %  |Dr_Chein-way Hwang A #k|(1
EEFACE S o S AN R BETIEPET B | AR R e
L
surveying high attendance rate arrive_early leave on_time
surveying high attendance rate arrive_early leave on_time
practice

satellite geodesy

high attendance rate

arrive_early

leave on time

paper_meeting w
ith_advisor_Chei

n-way Hwang

high attendance rate

arrive_early

leave on time

university senate

high attendance rate

arrive_early

leave on_time

FRAEANCE | BERSF | FERLETER (FHEPF) FHE FEdicd
¥ LA T 4 o 4% T 4 T 45 =X F
individual study |always afternoon _and eveni (long term (faculty office |all weeks
ng first 210
document often morning first short ter |department |all weeks
processing m office
take a break occasionally|morning_first short_ter [(faculty loung |all weeks
m e
7% A %% |Dr Ren-Jye Dzeng A |1
FRARY EH kol S R e ol D] R i B A R
s

seminar_in_ high attendance rate arrive_early leave on_time
construction

management

risk analysis_and

_decisionMaking

high attendance rate

arrive_early

leave on_time

paper_meeting w

ith_advisor Ren-

high attendance rate

arrive_early

leave on_time
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Jye Dzeng

university senate

high attendance rate

arrive_early

leave on time

FRELGE | BEREY | FERLFERER (BRPRF| FEE BRI
¥ LA By 43 T 4% U 4 T 4% =X ¥
individual study |always afternoon_and eveni |long_term (faculty office |all weeks
ng_first 225
document often morning_ first short ter |department |all weeks
processing m office
take a break occasionally|morning_first short_ter [(faculty loung |all weeks

€
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