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Q@ sm =L u}v=wk w \@=wQ R= |ywQo lQO w |Q}o =Qi |}=v=wD |@Ya |=yxm@W
=Q pkvwptL |=ypOt QO Tmavt |HwQN C=aq]= w |OwQw |=yxO=O u}@ \=@DQ=
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C}Hwr |=ypOt |=Q@ |@ wN u} Ro}=H Ovv=wD|t |@Ya |xm@W |=ypOt 'xr}Uw

"OvW=@
Qy =D xm Ci=} |}xm@W u=wD|t s}taD CQOk uDiQo xO}O=v =@ xm OwW|t Qw;O=}
xOWx�=Q= *G}=Dv QO "OW=@ xDW=O CkO |WRwt; |=yxO=O VR=Q@ QO |y=wNrO |xR=Ov=
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[8]"OR ?} QkD |y=wNrO CkO =D 'OW=@ xDW=O uwQv |i=m

Q=}at T=U=Q@|WRwt; |=yxO=O =@|@Ya |xm@W wC}HwrpOt |xU}=kt "5 pwOH
"CUQO |v}@V}B OYQO

|@Ya xm@W|=ypOt |=ypOt QiU hOy|HwQNl} Cr=L QO |HwQNQ=yJ Cr=L QO
[6]C}Hwr�4 pwOH� �3 pwOH�

86 *97 68 Q=m
100 *100 68 6 p}YLD
*100 80 73 2 O} QN
96 *100 67 2 C=Q=O= x@ xaH=Qt

pOt u} QDy@ *
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1. arti�cial neural network models
2. modal split
3. neural network
4. neuron
5. synapse
6. bias
7. transfer function
8. learning
9. supervised learning
10. unsupervised learning
11. feedforward
12. backpropagation
13. training data
14. testing data
15. data preprocessing
16. generalization capability
17. convergence

`@=vt
1. May, A. D. \Road pricing: An international perspective,"

Transportation, 19, pp. 313-333 (1992).
2. Hensher, D. A., and Ton Tu. T. \A comparison of the pre-

dictive potential of arti�cial neural networks and nested
logit models for commuter mode choice," Transportation
Research, Part E, 36, pp. 155-172 (2000).

3. Cantarella, G.E., and Luca, de S. \Modeling transporta-
tion mode choice through arti�cial neural networks," 4th
International Symposium on Uncertainty Modelling and
Analysis, p. 84 (2003).

4. Gelhausen, M.C. \A generalized neural logit model for
airport and access mode choice in germany," Proceeding
of the 11th Air Transport Research Society World Confer-
ence, pp. 1-42 (2007).

5. Demuth, H., and Beal, M. \Neural networks toolbox for
use with MATLAB", the Mathworks Inc. (1997).

6. Salak Moghaddam, S. \Application of Stated preference
mode choice model to pricing policy for vehicles entering
city center," MS thesis, SUT, (In Persian), (2003).

7. Tehran Comprehensive Transportation and Tra�c Stud-
ies Co. \Mode choice model", work's paper, (115),(In Per-
sian) (1997).

8. Haykin, S. \Neural networks: A comprehensive founda-
tion", MacMillan College Publishing (1994).

sm} w x=HvB |xQ=tW �h} QW 16



x=W
v=tQm

OtL
tw

CU
=Qix

}[Q
t

P (mjt = T ) =
evmP

m02MT
evm0

IT = E[max(�m0 )] = ln
X

m02MT
exp(�m0 )

P (t) =
evt+�tItP

k2K
evk+�kIk

w OyO|t u=Wv =Q T swrat xv} Ro |=Q@ m |]QW p=tDL= 'P (mjt = T ) q=@ \@=wQ QO
"CU= It = 0 OW=@ m K]U Ok=it xv} Ro xm |Dkw

P (m) = P (mjt = T ):P (t = T ); 0 < �t � 1
CN=OQB G}=Dv "OwW|t p}O@D xO=U C}Hwr x@ |}xv=}W; C}Hwr OW=@ �t = 1 xJv=vJ

"CU= xOW VQ=Ro �1�A� pwOH QO [6]`HQt xr}Uw ?=NDv= |=ypOt

CUw}B
?=NDv= |=ypOt =@ |@Ya |xm@W OQm} wQ xU}=kt Qw_vtx@ [6]`HQt G}=Dv R= VywSB u}=
R= xr}Uw ?=NDv= QO xO=iDU= OQwt pOt Q=DN=U [6]`@vt QO "CU= xOQm |Q=OQ@xQy@ xDUUo
A |=yxv} Ro xawtHt R= i xv} Ro ?=NDv= p=tDL= pOt u}= QO "CU= xv=o OvJ C}Hwr ẁv

%R= CU= CQ=@a

Pi =
e�iP

j2A
e�j

|=y|oS} w R= |a@=D CQwYx@ xm CU= i xv} Ro C}@ wr]t |Q}oxR=Ov= p@=k VN@ �i u; QO xm
"OwW|t h} QaD Q}os}tYD OQi w xv} Ro u}=

sOa CQwY QO xm CU=yxv} Ro pqkDU= C}Y=N C}Hwr pOt C=}[Qi xrtH R=
|}xv=}W; C}Hwr Q=DN=U R= �OW=@ xDW=O OwHw |oDU@ty =yxv} Ro u}@� \QW u}= |Q=QkQ@

"OwW|t xO=iDU=
CQwY u}= QO "OyO|t u=Wv K]U wO QO =Q |}xv=}W; pOt Q=DN=U �1�A� pmW

"OvwW|t |R=U pOt =yxv} Ro Q}=U R= QDu}�=B K]U l} QO |oDU@ty |=Q=O |=yxv} Ro
=yxv} Ro R= xwQo u}= C}@ wr]t u=wvax@ �m� u}�=B K]U |=yxv} Ro u}@ C}@ wr]t xv}W}@
?r=k QO =yxv} Ro Qo}O C}@ wr]t =@ x=Qty w xDi=} p=kDv= �t� QDq=@ K]U x@ �pO=at xv} Ro �

:CU= KQW u}O@ Q=m VwQ "OQ}o|t Q=Qk |UQQ@ OQwt xv=o OvJ C}Hwr Q=DN=U
[6]"QiU hOy l}miDx@ 'xr}Uw ?=NDv= |=ypOt CW=OQ@ G}=Dv �1�A� pwOH

O} QN C=Q=O= x@ xaH=Qt |r}YLD *Q=m QiU hOy
q=@ xv=}W; u}�=B xv=}W; Q}eDt xr}Uw ẁv

�18 546 4 150 C@=F

|Q=wU

�0 776 �1 031 �0 656 Ln(Cinter)

�0 657 Ln(TINcar)

�0 929 Ln(Distance)

0 002 (Cinter)

1 232 (Carown)

�1 564 Age

�19 029 �8 461 3 798 �40 784 C@=F
Tw@ wD=�1 552 �0 748 �2 713 Ln(TOVbus)

�1 146 Ln(Distance)�Age

�0 124 (TOVbus)

�20 041 �3 040 1 774 �41 624 C@=F

|Um =D
�1 552 �2 257 �2 713 ln(TOVtaxi)

�1 146 Ln(Distance)�Age

�0 057 (TOVtaxi)

�1 905 (Occup)

�4 000 7 301 C@=F

wQDt
�6312 �7 347 Ln(TOVmetro)

�4 347 �4 616 Ln(Cmetro)

�0 233 (TOVmetro)

�2 213 (Occup)

�0 400 Ln(Distance) |v=oty0 033 IT
"CU= |}xv=}W; C}Hwr ẁv R= Q=m QiU hOy pOt Q=DN=U *
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