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The Integration Model of Sustainable Transportation Indices and Strategies

Student:Pu-Jen Hsu Advisor: Dr. Gwo-Hshiung Tzeng

Institute of Traffic and Transportation
National Chiao Tung University

ABSTRACT

Sustainable transportation development requires consideration of the interaction of a
planned transportation system with nature and society under present and long-term future
conditions. It requires prediction of possible future changes in all variables relevant to the
plan, e.g. geological and ecological conditions, as well as socio-economic conditions,
including a potential change in society’s value system. Transportation facilities and activities
can have significant environmental, social and economic impacts, and sustainable
transportation development is a multicriteria task. The multicriteria optimization method may
be applied to achieve an acceptable compromise. Multicriteria optimization is considered as
a complex and dynamic process in which one managerial level and one engineering level
can be distinguished. The compromise ranking method (known as VIKOR) is introduced as
one applicable technique to implement within multicriteria optimization. The multicriteria
model can treat all relevant conflicting affects and impacts in their representative units. It is
assumed that a framework for building evaluation indices has been developed for
sustainable transportation development. The established evaluation indices will be a basis
for the optimization criteria. The integration model of sustainable transportation indices and
strategies sustainability will be developed as a main project goal. The strategies
sustainability will be determine by multicriteria ranking of generated strategies, and the
priorities of sustainable transportation strategies could be proposed.

Keywords: Sustainable transportation development, transportation strategy, evaluation
index, multicriteria optimazation
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AP A BRFGRERE S G FRERR S N e 2 B R
kB 17 Kb,’l'-l’—"zmlﬁfg_—]’ﬂ"%m s HTL e B AL 54 R R AT R
B & %&(am 32) 1% = Aol 4 R RO ER 1P 9 H Fﬂ
e e Ll ¥ é%*ﬁrﬁﬁaﬁ—ﬁﬁqaiiiaa’&ﬁﬁﬁéﬁwm

g ©
%32k AHP T R B R %
FERFL R Z A EREEF(H) o
FEEE (1,1,2) ﬁ?%ﬁﬁﬁﬁ%ﬁagkigg@
el (13.4) G5 B SR AT E AR - R RS
== (45.7) AR P8 ) 7 £ E i i
B & (6,7,9) 7wl e EE - 55 o
F¥ TR (8,9,9) }3 Q;g n‘:z‘,-“_;}ji,\-é- ;ff-'_,_q- — =i ’f?m

s P+ B &> HA 7RI wFEA S E > 1295 Dubois and
Prade (1978)cna & » kB M T A Ak -

BR AL - e BB 1,0 X o[0]] ) TR E T 2 BiE

E3
(Dp; 7 - BFFEF > KO3
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Qu, 5 - DHHT B E
Glu; 5- EHRHAFEE > 2705 oy, & F u,(x)=1°

BTGRP 2 AR R AR EE > 0= Gm) 0 B Sl B4
w5 (3.6)2 B 3.3 #r% o

(x=D/(m-=1), [<x<m

L (x)=q(u—-x)/(u—m), m<x<u (3.6)
0 , otherwise
1
0 ! m

u
B 3.3 = & $0k Bcdd O BB
Bk - Bz & lou, () =0,m,u) 8 u,(x)=Umyu,) » Bw BIEE 4o
(ks Bicte % (P @)

(ymy,u)® (L, my,u,) = (1, + 1, m, +my,u, +u,) (3.7)
Q)i Bk i# (P e)
(ymy,u)® (L, my,u,) = (1, x L, my x my,u, Xuuy) (3.8)
k®(Lmu)=(kxl,kxmkxu), k 5 ¥ #i (3.9)
G B iz (F59)
(ymy,u)® (L, my,u,) = (1, —uy,m, —myu, —1,) (3.10)
(At ik i (R 5L9)
(ymyu))® (L myuy) = (1, /uy,my [ myu, /1) (3.11)
(5)Boh B 5| BiE B
(Lmyu)™" =1/ul/m1/1) (3.12)

Wz b fE A AHP £ % kK R Xz BR 0 i EL
W= w mwluwl) > FI B BT ORI REREFES - FEELE
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w, :(Zwi,mw[,uwi):ZvT/f/K , k=1,...K , i=1..,M
k

(3.13)

EiFr [ g & 24500 % »c @ | (Best Nonfuzzy Performance value, BNP) 7 % &
SR RO R 7 [ES TR R - A
BNP, =[(uw, —Iw,) + (mw, —Iw,)]/3 +Iw,,Vi (3.14)

EE SR PSS S 4T ¥

3.2.3 B R & § AT

_%eA%%m%Lﬁﬁfﬁﬂi'ﬁfﬁﬁﬁvﬁﬂ*b+r#“%
Moo AT E R X EERE L o R M ik IR% > H AR S N ERE 5 R
2 T ﬁﬁ,’fg_‘}"iiai; 1T R BHORE R égﬁxxts\FF"%(Zadeh,1975)(«!ir% 3.2
”Lr'r) FAERFARS T CRIEPFLRELMN Y S FE(TRAPRE R

E)p 13 100 -ﬂlz &g iraE 2 2R ?@%}’i’ VR A e ﬁ_,,;tl B
ST L KR TEEIE K BAKFE S B RG F 1B ok

ik ﬁsclg_(ﬁf—xp ) :

\a-n /“,L

k=1.,K
e =(ley,mey,ue;) , B¢ Ji=1.. .M (3.15)
=1L, N

dorE - B F L RIRE R RN B9 Ao E - ek 2 & - )
R R R * PR ER Y BT gk R O LS

e =(I/M)®E 02 ®..@8") (3.16)

324 5 BRE g RAPE

AFEE AN AT RS 2 KRR F R S ﬁ«éa%“vm%iﬁﬁ’v
# TOPSIS j# ¥ VIKOR j# kA » ¥t d & AR o

3.2.4.1 TOPSIS

Hwang and Yoon(1981)f|* «{jz@m o m B D 5 BHIA Koy - A6
> % » # 5 TOPSIS(Technique for Order Preference by S1m11ar1ty to Ideal Solution) >
AR T AL PR R R K B I B BREREAEY B B EEERGROEE - £ 3
ﬁW%ﬁﬁﬁﬁ%$%€#$wimmM’ FERERE L C={)i=12,.,M|R]
TOPSIS e B zh & b ¥ & 5 13 2%
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s

(D2 e %% Rt &% i BRI aER g > PO R A RELR=[F]7 4o ¢

i=12,..M

j=12,...N

QB & BRI E &5 [Bli=12.M) > Bl &3 2 fir R A LB
V=[] 241" BNP € w2 fafifdci- Pt i A fmL
V:lvijj PR AT

7 =00, ®2," .07, )" » 4 ¢ { G

v, =W, ®F, (3.18)

v, =[v, —v,)+(mv, —=Iv)1/3+v, (3.19)
QEETREBEELEA B REEELE A 40T ¢

= i(mjaxvij)|j = 1,2,...,N;: {vf,v;,...,v;,...,v:} (3.20)

A = i(rnjinv,.j)|j = 1,2,...,N}: {vf,v;,...,v;,...,v;} (3.21)

@ E AR 2O RBRAPIERS 2 fIRER2 B PIERS,

_ /i(vy.—v;)z =12, N (3.22)
/Z(V -v;,)  j=12,..,N (3.23)

G ZH AR > ha BT REREE A DIPHPETRE
S
Ci= 5 J:S_ » j=12,.,N;0<CH <1 (3.24)
J J

OEESEENES IS S £ i

3.2.4.2 VIKOR

& B > ;2 VIKOR(Opricovic, 1998) % B3k ik 45 B R S e K375 cnd - B
S & T OB IP A S KB IT R R L R R B S| .%,.img;_% st — 3 B F R
312 rTJL -metric iy & @ = e(Yu, 1973; Zeleny, 1982) » H 4Fd 5 F ks < it 2 May

Bred | oM E st T E R LBy R ﬁ%."zﬂ#fr?‘ﬁi?#ﬁ;;‘i—a‘;—“ﬁi&
R o

37 P B w52 VIKOR e 8 9 Bde™
(DA iz 975 BRl s B rtiie 2 2% Frtiie o i=1,2,.,m

e —maxey,e —mme (3.25)

(Q)ieyp T E N E NS UE R

=

Jj Wi(e: _eg/)/(e: _ei_)

i=1

S
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R; =max[w, (e; —e;)/(e; —¢])] (3.26)
w s BERlafgE
BQ)E & 20
Qj =v(Sj —SYS =8+ (=R, —R) (R —R) (3.27)
S* =minSj, §™ =maxs,, R =minRj, R™ =maxR;;
j j j j
vEh S EMHRFORGEL L F vy =05,
(4)ixp S, R QFVERE RIS %K 2 = B4 o
O)ER TS BREFR RQENEFTAIITRED X a
A7 #& % ik (Acceptable Advantage) :

Q(a’Q Q@) 2DQ;a" % Q#EF = > %, DO=1/(J-1),(DO=0.25 if J<4)
skl

FRL AT LR (Acceptable stability in decision maklng)

""'—,%—:CZ*P\—:'B?*:?LS __: #lfg":‘mﬁx_t -,'h" ‘?&/~@§(V>O.5)JE\‘

"HR(v205) ) & T4EF(v<0.5) > A F B v=0.5> R R T #E T

Foeksit oz TEHER AR LEEg ) 25 " o

Bty Y 2 - 2 B P - BATRE FFE

CArBifi2 2 34 » 3 % g % g"p PF 5 37 fi2 o

Do4c AEE 3 # & 2 % dla"..aVFpsdr kg 49 oY
0(a")-0(a)=DQ -

BES XTI RQORER - QESE ,J‘;ﬁ o

3.3 ).

&

AR AR AT NAR S FH TR 2385 2 2 - e g o ¥
L‘?ﬁ‘_u SRR N RELE T ﬁé‘kﬁ%iﬁ’fﬂ I ﬁ%‘] CaIme | 2 T ﬁ@ﬁ%’?
BRE R > T - RIS ARG \’?v@%],: Ba bl BEAFY L ﬁftﬁ—i\m
“f?—’ﬂ?ﬁd Fo g'@ﬁ%]% FE R Tm EREE FAL gkﬁ%}’?)ﬂ RvEEE R
%th?\ gﬁ.ﬁ ~ iF B #-ﬁiﬁ_’% iR ;_%;1 i‘g\/\’}’?(MCDM)’ ,Fﬁjy{f‘_r%&
J}”J:Kbli%is;iﬁr\é g B2 Bt o

)

=
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