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calibration parameters.

he process becomes even more com

Jractitioners typically aim for optima

Microscopic trattic simulation tools have become essential in the field of transportation, serving a wide range of applications.

Lalibrating Irattic Simulation Models with Limited Field Data: A Uase Study on New Jersey [urnpike
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Motivation Findings

[ Results demonstrate the feasibility of a calibrated simulation model, under various hypothetical scenarios, in terms of average travel time

heir efficiency heavily relies on the extent of calibration and validation (LaV) pertormance based on ground-truth data. and throughput volume between each 0D pair.

lex in the presence of limited tield data and non-recurrent events  Scenario | revealed that the observed and simulated values exhibit almost similar performance. However, there is a slight difference
simulation performance within a reasonable timetrame, leading them to opt for @ minimal number of between their hourly volume.

( The hourly volume in Scenario Il is remarkably ditferent from that of Scenario | and observed values, however loop detector counts on the
mainline exhibit a close match between the observed and simulated values.

Ubjectives

. Scenario Il and Scenario [V could poorly reproduce the observed values in terms of travel time and demand volume.

( The objective of this study is to investigate the feasibility of a calibrated model under various simulation scenarios with hypothetical

assumptions, particularly under limited sensor coverage and nonrecurrent events. The Actualand Estimated Loop Detectar Counts 7~ AW Sbserved and Simulaton utput at Moraing Periad (7 3 AM)
[ The performances of four different scenarios were analyzed to provide insights into the models” ability to handle disruptions and unexpected Detector]  Detector?  Detector3  Detector 4 Travel Time (Second) - Volume (Veh/Hour)
events in a traffic network with complete and partial data availability. Detectar Count | Dbserved 18.374 ial7 2148 1807 Dhserved Value 2013 787 i
Estimated 8,408 19,644 22,337 8,3l (Regular Day) 2 to [3A 43h.3 al4
13 to 13A 247 121
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3 The methodology used to fulfil the objective of this study is twofold: — S EmEn T
|. Estimating UD demand volume between each UD pair based on complete and limited field data. South Thserved 545 1531 3587 7630 12t 134 (447 - 448 (510 - 512
2. Evaluating the calibration of a simulation model under various scenarios, such as incomplete data availability and accident events. Estimated 478 387 264 12883 — IEIE.E“ {3;33‘;52]] H;ﬁéﬂ]
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1 SUMU microscopic traftic simulation sottware was used to model the simulation scenarios. T : : = T Scenario I Zuld G- 25 I58
A The study netwark is part of the larger New Jersey Turnpike (NJTPK), a six-mile section from Interchange 12 to [SA. Fstimated - - B8 2653 3tol3A (283 - 303) (773 - 775
A Unly the northbound direction was considered for the analysis. Interchange 134 | Observed : : : 783 seenario oo e 88780
[ There are two possible route choices, namely cars-only lane, and cars-and-trucks lane. timatet ' ' ' o 6 ta 44 261 - 263] (1612 - 1514
A Induction loop detectaors, placed on the main road before and after each interchange, were used to record the hourly demand volume.
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_J The Electronic Toll Collection database of the NJTPK was utilized to extract valuable traffic-related information. |' |'
U In addition, this study used the NJTPK TML's incident lngs and the state police's accident database to identity an accident scenario. Ll AP bt - E £ %
Analysis Scenarios y | | y | | SRR Ay | TR 2 zz: Ty e R O :: TR Tl
Four scenarios were selected with an eye toward practical implications.
Scenario |, a base case scenario was calibrated and validated based on the vehicle-by-vehicle information from the ETC system.  —— . nd M—— f = " e, TEESEL v o, CHEGEL
Scenario Il the 0D demand values, estimated from the counting sensors in Scenario |, were used as the demand inputs. ST GO RRL e AT I g VORISR
Scenario lll, a crash was simulated using the proxy model, but with the vehicle-by-vehicle 0D information of the crash day. ] ] o SRR o SRR ﬁww fww
Scenario |V, was developed using the calibrated network of Scenario |l and the crash information of Scenario 1. il L ﬁ;‘j: o ﬁ;‘j: . o
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3 The generalized least square formulation was used to minimize differences between estimated and observed traffic counts. T e T e T ke T Cpmmeme e Czmesms ow zeeon
0 Various constraints were introduced to the problem, which were based on the physical properties of roadways and the educated guesses|| * “ i [ e—— NS =
recommended by trattic analysts tamiliar with the studied network. W I e RIS I TR
REGULAR e Ry ~ ) fntecebinge S50 |he Ubserved and STir;:e:JTI";?[;zzonld:"avellime Histogram for each LU pair;rjv(eg)n;%i:::riuI,(h) Scenario Il The Observed andDe;air(t:fJIn:tedTravelTimeversus DeparturETimE:::;Fl:éecr:;arin|,(|J) Scenario Il The nhsgpved::}r);n;u|atgdTPEVE|Timg;(a)sgenapiu|||,(h) ;.Zf;;r.u IV
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- Probe Vehicles oD pomand i 3 The results demonstrated that:
Interchange 13 > The calibrated simulation model performed reasonably well when fed with complete input data (Scenario ).
' > [espite the matching travel times in Scenario ll, the UD demand volume varies significantly.
ﬁ?ﬁﬂ: o (e mput — > In the presence of a non-recurrent event, the simulation model could not precisely reproduce the observed values (Scenario 1)
> cmuamol | e > ocenario |V revealed a considerable ditterence between observed and simulated values.
Vehgeop 0D Do \_RANOID, > This result was anticipated since the accident occurred on the mainline, and the estimated 0D demand matrix matches the mainline
Demand Matnx . detector counts, assuring accurate traffic flow at and upstream of the accident location.
Input N > In the case of an accident occurring at on-ramps or off-ramps, similar satistactory results would not be achieved, as the estimated
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demand between 0D pairs was substantially different from the observed ones.
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