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* Measuring perceived travel time uncertainty using current * Stochastic Segmentation of Perceptive Categories In order to test the methods and algorithms presented in this paper, a 24-link 12-node unimodal
consensus of category-based perception and (quantum) _ network (generally aggregated from that of Southern California Association of Government region)
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theoretical foundations for modeling and analysis on uncertainty. weames 0, otherwise

The coefficients for converting entropy to general cost are estimated through minimizing the

. Offering models with more flexibility especially comparing with T I G weighted differences between the actual observed flow data and the modeled one. Due to non-
e e e R ELTER \ Category bars realzation (4-category case linear space, here only selected three coefficients to demonstrate.
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* Associating the input and output with economic/econometric [ —— ~ON\ —
concepts such as willingness-to-pay, time budget, time choice of * Information Entropy Measure A
departure, etc. H(S) = — z P(S) - log(P(S)) Algorithm Description:
VSES Step 0: Perform path-based traffic assignment in different scenarios in the scenario set to obtain
. Demonstratine the importance of considerine the initial condition , , , the flow variation list (nged.to gstlmate the frequency for each scenario happening) so thaF any
and order of irglterventri)ons versus taking it asga odel’s whle.re., ills an e\r/]ent n the.sa:nple space 5. A contlfnrlljous casFe makes ’}c)hfsm.eashure no m.ored path-based travel cost distribution can be reconstructed later if need. (If need, each OD pair and
) . g rea |:)St||;|' ue ]’Eo the cgtegc;\nca perception nature of human. Function P(S) is the (perceived) user class has corresponding perceived prior travel time distribution for future update to obtain
shortcoming. probability or event o to happen. posterior distribution. To simplify the computation in this case study, we assumed

“noninformative” prior to match the frequentists’ results).

* Combining Perceived Uncertainty with Stochastic Segmentation of Categories Step 1: Perform again the path-based traffic assighnment in different scenarios in the scenario
BACKG ROU N D _ F(x) Z P(S|x) - log(P(5|x)) dx set, yet during which, add 0 - g(y;.°) obtained from previous step onto the path cost to obtain

RSX1 the total cost (if need, the entropy should be calculated based on posterior distribution of the

VOES travel time rather than just the sample itself obtained in this step) before determine the
. Cognitive Science: offers theoretical support in modeling perception and f (x) is the probability density for the market section x € X. This also applies to discrete shortest one in the path set K from r to s.
behavior, category-based perception, Misperception market segmentation by replacing integral with summation. Step 2: Compare both the link flows and variations with the previous assignment results to

determine if it converges. If does, stop, or else, continue by going back to Step 1.
 Bayesian Update for Sensed and Perceived Travel Time Distribution

* Information Theory: Entropy is the natural candidate for measuring — Results
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This paper presented a scheme to incorporate travel time reliability in transport network planning

model, using Shannon’s information entropy formulation and Von Neumann’s quantum

S(pn) = —Tr(py - Inpy) is the Von Neumam entropy, and p, = ) pnj‘cpnj >< @qj| as the

* Transportation Networks: Path-based traffic assignment density matrix. | | _ _ o _
information entropy formulation. Future work expected includes economic interpretation,
coefficients estimation methods, quantum Bayesian, choice of prior and initial conditions, path-

* Economics/Econometrics: The methods proposed can be relatively easy Initial Mental State, [X0> A ° based solution uniqueness issues, test of different transformations of entropy-converted cost,

to gssouate with Value of Time, Travel Time Budget, Willingness to Pay, incorporating into dynamic and activity-based models, and so on.
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