TECHNI CAL REPNIRARD TRAAGE

1. Title and Subtitle 5. Report No.
Devel op and Evaluate Perf d&dHWAAE&EBMeasures for
I ntelligent Transportati @rmepedast ems (I TS) in Lc

2. Author(s) Dec e mR0er2
Raju JThapas GoOvdd bena Ab e d.iperforming Organization Code

3. Performing Organization Name and Adds LTRC Pr o J exz#¥ SBumber
Loui siana Transportation Rd®Oe Nub@PCEhe@O 379
4101 Gourrier Ave 8. Type of Report and Perid@overed
Bat on Rouge, LA 70808 Final Report

4. Sponsoring Agency Name and Address AugustiJa0y02022
Louisiana Department of Jmn@odpgOortation and Dey
P. O. Box 94245 14 8

Baton Roug®24BbA 70804

10. Supplementary Notes
Conded in Cooperation with the U.S. Depart ment
Admi ni stration

11. Distribution Statement
Unrestricted. This document i's available throt

Springfield, VA 21161.

12. Key Words
Pdror mmpasur es; I ntell i g&vtal Traaagrpmorm tharad a;na Sy s
Qualitative survey

13. Abstract
The Louisiana Department of Transportation and Development (DOTD) established Intelligent Transportation System
(ITS) programsver 20 years ago. Before DOTD expands or implements new ITS programs, a study needed to be
undertaken to evaluate the performance of the current ITS programs to demonstrate their benefits. The primary objective
of this research was to develop a set ofggarance measures for each existing ITS program in Louisiana and evaluate
the benefits achieved through their implementation. The scope of this study was to use insights gathered from literature
reviews, qualitative surveys, and inputs from stakeholdedsvelop performance measures for Louisiana's ITS
applications. The scope also included using data from ITS applications in Louisiana to evaluate the performance of the
deployed system and determine if the ITS applications were beneficial to the taXeyErS programs were grouped
under six broad areas: Arterial Management; Commercial Vehicle Operation; Electronic Payment and Congestion
Pricing; Freeway Management and Traffic Management Centers; and Traveler Information. For each program area,
specificobjectives linked to specific transportation goals that Louisiana needed to achieve were developed, along with
performance measures to evalwuate the stateb6s efforts at
collected and used for the assment. Overall, the benefits achieved through the implementation of some of the ITS
programs were apparent, while in other cases, further studies are required.



Project Review Commit:t

Each research project wil!/ htahvee LaTnR Ga dDvii rseocrt
The Project Review Committee i s responsi bl
Manager in the devel opment of acceptable r
proposals, review of researcih propescalss, am

i mpl ementation of findings.

LTRC appreciates the dedication of the fol!
guiding this research study to fruition.

LTRC Administrator/ Manager
Eli sabeta Mitran
SafReyearch Manager

Me mber s
Rogdgalda Devill e
Ben Nichol s
John Broemmel si ek
Lucy Ki mbeng
Jami e Setze
Andre Fill astre
Trey Jescl ard
Joshua Harrouch

Directorate | mplementation S
Christopher P. Knott s, P. E
DOTD Chief Engineer



Devel op and Evaluate Perfor
| nt elTriagnesnptor t ati on Systems

By

Raju Thapa, Ph. D. , P.E. (TX)
Julius, QohdjDo.e P. E.
Kwabena A. Abedi

Loui siana Transportation Resear ch
4101 Gourrier Avenue
Baton Rouge, LA 70808

LTRC Proj#4886 No.
SI O INOTLOA0379

conducted for
loui si ana Department of Transportati
Loui siana Transportation Research

The contents of this report reflect the vi
responsible for théaefdata apmeéstme eacher 2¢ n

The contents of do not necessarily reflect
Department of Transptolme akFé derAadmdHiDgsetwdan g noen
the Louisiana Transportat inoont Rceosnesatricthu tCee nat
specification, or regulation.

Ths docawnnenth,e i nfne dnahiesoep e @rapr@eidp of soer otfh e
identifying, evaluating, and pl bAncnhapgbesafe
i mpl emented utihwayniuhmesierBhl Rinwohoilgmat ub,j
di vyeoy or admitted into evidence in a Fede
407.

Decenl20er2



Abstract

The Louisiana Department of Transportation
I ntelligent Tr@nh®ogsoeateiro20Sysetaemsm ago. Bef
expands emenit mp new al B3 uglryobgereaathsgl,ee rt @k en t o ¢
the performance of the ¢ urhreeemte fliThSe pp roigmaarny
objective of this research was to develop

| TS amoign Louisiana and evaluate the benef

i mpl ementation. The scope of this study wa
reviews, qualitative surveys, and inputs f
measures fomTMSLapipsia@amai ®ns. The scope al so
applications in Louisiana to evalwuate the
determine if the | TS applications were ben
grouped undeeasi xAbtenidal Management; Comm
El ectronic Payment and Congestion Pricing;
Management Centers; and Traveler I nformat:.
objectives |l inkedgtoal spéddiafti d oturi an apar tnateid
develalpeerdg with performance&medfsores Babd m@meece
each goal . Data mainly between 2016 and 20
assessment. Overall , ( htttee biemelfe mesntaathii @ edf

programs were apparfeurtt,hewhislteudine sotahreer rceagsu



Acknowl edgment s

The authors would |Iike to thank the Loui si
antdhe Louisiana peptatmentaontd Demebopment (
sponsoring thisauwtelsenasra hl.i Leasttd yt hamle t he |
Commi ttee for their support and guidance.



| mpl ementati on Stateme

The study developed a set onft peexrifsotrimmagn cleT Sn
programLoui siana. Such performance measur e
applications to assess the 1| mpadtn odfrodtelre p
reveal the return on investmenthe TlRhesudaelsed
theval uati orbhyc @ TODea susseesds t he benefits achi
i mpl ementation of different | TS programs w



Tabl e of Content s

Techni cal Repa.r.t..St.andar.d..Page........ 1
Project Revi.ew.Commi.l. ... .. 2
LTRC Admi ni st.r.a.t.a.r.l.Manag.er. ... 2
NMieimbe. .S, 1. gl L O e 2

Directorate | mpl.eme.nit.at.l.o.n..Sp.o.n.s.o2r
Devel op and Evaluate Performance Measures

(T TS) 1 N 0 U S @ B ere e 3
A D S Ll A Ch e ————————— 4
ACKNOoWI e.d.g.me.n . S e 5
| mpl ement at.i.on.. St.at.emen.t. ... 6]
Tabl e 0f.Cont. Nl S e, 7
Li st ofa:d@Bl. . est. ol @t Y. 9
Li stil)o f Ei . guk¥e.s. ... . JabAh o allyl ... 10
In ©r o dou@ Bl 0. 2, Mo AR el 12
L i \h(@'ra e wiyelkl.Re vV b Lkt sl a VL 13

Performance Meas.ur.ement.. Pr.o.ce4ds

Nati onal I TS Ref.er.enc.e..,Ar.chi.t.adture

| TS Perfor mance Measur.ement..bhyg5State
Performance Measures from.Qt.héB Rel e

DefinftTeOMMIQN.O.L..0.0.Y i 19
Summary of Li.t.er.at.ur.e..Rewv.i.ew..19

(O N o T T = T o A Y - S 20

S [0 08 o TN N e TS SUUOROTURRURRRRRPRRRPr: I 7 A Jrh SRURORIN G4 f <2 Sduii 21

Me t N0 dQ. 0 g Y e 22
Literat ur.e.. ReVN. .8 W . iiiiiiiieecriininnnnnnnnns 22
Qual i t at V.. SUL VB Y ittt 22
I niti al List of..Rer.f.ar.mance.. M28sures

Final List of Perf.or.manc.e..MeaBres
Data Coll ecti on..and..Dat.a..Anal.2.8i s
F.ia@al1o . Re st ... qcecOY. e Lo, 2.4

Di scussi on..of...ResuUl. .S .. 2.5
Qualitative .Su.tr.v.ey..FEi.ndi.ng.s...=25
Devel oped I TS Peus.f..or.man.c.e..Me.a808r es
Arterial Manag.eme.nl ... 35

0 79



Emergency Management and..Mot.odbst
Commer ci al Veh..c.l.e..Qp.e.r.at.i.ons. b1

Freeway Mahnagement. ..l 6 6
El ectronic Payment...and..Conges@Zbon
Travel er .l.nf.o.r.mat. .00 ... 86
0 N C s, a.nBa W e e QL L 91
Literat url.e. . ReV.I.W e 91
Qual it at V.. . SUL MY 91
Ar t dfainaalg e.me.n . ... 92
Mot OAd ssits t...Rat . r.ol i, 92
CommeVehalktl|l e Qper.at.i.onsS. ... 9.2
Freeway Manag.emendt. .. 93
El ectronic Payment...and..Conges®Bon
Tr avienfear ma l. i .0 e 93
Recomme Nud.a. b DS ittt 94
Acronyms, Abbrevi.at..o.n.s....and..Sy.mB6&él s
Re Per.anleles. . 08O ) s 96
Apmple'n d . R oVBY ...t DN 3 el e QY 102
Appendi.x... B Ll At O 2 QM 104
Qualitative Sur.v.ey...Qu.es.t.i.o.n.n.aliorde
Apendi. xeq Gt il et e 126
AP P EeNn XD e 138
Vo o BTN T e PUTA D ' et SR < . A 143
Overview of Crashes on .l.n.d.i.v.ild4u3a |

As

Pr

Pr



Tab
Tab
Tab
Tab
Tab
Tab

Tab
Tab
Tab
Tab
Tab
Tab
Tab

T al be

Tab
Tab
Tab
Tab
Tab
Tab
Tab
Tab
Tab
Tab

Li st of Tabl es

e 1. I TS .p.r.o.grlr.am..ar.eas..[.L)l. ... 16

e 2. Louisiana's | TS goals and..&a@Bjecti-
e 3. URL Il ink.s..t.o..publ.i.s.hed..rep80ts
a8%4". | TS program ar eas, per f.or.m8dce me.
e 5. Estimated adequacy...af..curr8idt CCT
e 6. Crash cluster | ocations and mil ep
i Nt er st.at. .. S ) .S . M e 38

e imi.| éOnseefg nrtemadways (with/ withou4d0 CCTV
e B8.TI1QRUa M tMiINald. .5, ) i 44

e 9. Summar.y...af. .. . lL.RT..(mi.nut.e.s.).....~45

e 10. MAP patrol..cowver.age..i.n.lLod6si ana
e 11. MAP patrol areas (.hi.ghway.4Fegmen:
e 12T RQUaMMIL.hIRIS.L.5.) it reeeeiein . 49

e 13. Summar.y..of... . RCT..(.mi.nut.es.)...50

14. Mi |l eage of interst.at.e..hi.ghwa2y corr

e 15. TruckidtavetalTembi gh@Wad)..s.p8t ems
e 16. Comparative R®&€t2ilg.s...of...us.eb2del ay
e 17. Regional .l.T.S..dewi.ces..depl.6y¥Yed [ 2
et dst -RAMO O.B.R ... 43

et els9t. -RaMO O.B.R..........coi i 74

et 2Dt. -RaAMO LB.R......oooiiiie e 76

e 21. Segment.s..s.t.udi.ed. 80

e 22. Out psit oh 6Bhedmean.t.s.pe.e.ds.83

e 23f. sQuitdpesrtt otn t.h.e...me.an. .. .T.T.l....... 85

e 24. Out psit onh s.hedmeaant.BTl......... 8 6



Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi

Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fa
Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi

O Q © © © © © Q@ «Q
C ExCVOC & CT 0 9 C -

Q QO © QO O O QO QO O OO QQ O O© Q ©© O Q © © @ © «© «Q

c € Cc CcCcCcCcCcCcCcCcCc Cc Cc C C C C Cc Cc Cc Cc C

= = = = = = = = = = = = = ="9= = = ="= = = == = = == [N= == = = = = = = =

L i

st of Fi

0 100

gures

e 1. Fr amewa.r.k..o.f..met.ho.dol.ag.y..2?2

e 2. Sur.v.ey..r.espondent.S........25

e 3. Type of r.oadway..net.wor.k..opérated
e 4. Types of .L.IS..s.er.v.i.ce..area27depl o
en (s . Level of mo.n.i.t.o.r.i.ng..L.TS...p.2Bf or ma
e 6. Agency otr..s.our.ce..of...dat.a...281 | ect
e 7. Reasons agencies do not <c8fipare
e 8. Reasons preventing organi.2ations
e 9. Current CCTV camer a..cov.er.d3gge on
e 10. Current CCTV camera coverage an
oui si ana..(.Det.al.l.ed)o .. 39

e 11. Ti mel i nd soff[.2t8rlaf.f.i.c...i.nci.dédnt el
e 12. Snippet of..Laowui.s.i.ana..c.r.adh repo
e 13. NPMRDS anal ytics..f.or..t.heb5b6ser d
e 14. Snippet of the Loui si.anabénifor
e 1bouiTgiT&®Rna inteéeehDdadbe..hi.ghwap7sys

e 16. 2018 Louisiana tur.uck...t.r.as8l tim
e 17. Bad perforanag( TMTRs&gHm@PEB®ETr om
e 18. User delay cost on -2l002uli)s.6@na in
e all9 .c rAansnhue s oinn tLeorud tsa taen ah-2 Q B.wp§3 syst e
e 20. Commercial vehi-2D0D20.kr.as.hb6dates

e 21. | nst d12] é ch Bamp.nm&Koe.g.e...0.n.6 8

e 22. Sel ect ed-13a.c.t.l.v.e....,.amp..met.68s al o
ata3coDbDl ection .z.a.n.e.s...Q.n..a..r.ampémet er

e 24. Maim rmenrp onfe t @all 2z iqe2i@®Pnd 9..n.........7 1

e 35 peCr MYMAMO Q.1L...B.R..cccoooiiiiiiccci e, 7 2

e 1@ b ! Mann&®&mMO0OLM..c.o.l.l.l.s.i.on...at...BR2

e 27. Mai nl i ne-RMO @B.hes..per..MVMTI3at BR
e 28. Mann&®mMO0O0.6..c.o.l.l.l.s.i.o.n..at...BR4

e 29. Mai nl i ne-RMO A6.hes..petrt..MVMT5at BR
e 30. Mann&mMO a.b..c.o.l.l..s.i.o.n..at..BR5

e 31. Mai nl i ne-RMO BS.hes..per.. MVMT6at BR
e,1 321 Mann-&mM0 a.b...c.ol.l..s.li.o.n..at...BR7

e 33. Mai nl i ne-RMO B3.hes..perlr.. MVMT7at BR



Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi
Fi

Q O© Q QO © O Q©Q © © © © © © «Q «©

C Cc Ccccc c & c ccc ccc
e T T e T T B B o e T . e T B B
® ® ® ® ® ® ® d® d® D® D M D D @D

34.
35.
36.
37.
38.
39.
40 .
Buf f
4121
4 3.
4 4
45,
46 .
47 .
48 .

Maantn BN & B.....c.o.l.l..i..s.i.0o.n..................7. 8
Mai nl i ne-RMO @B.h.e.s..per..MVMT8at
Mann&M0O6.....ca.l.l..s.l.o.n..adt... BRO9
rthbound an.d..s.out.hbounf8lcause

N o
Fr
Sp

amewo.r.k....af.....t.he..ev.al.uat.B@dn
eeds-2020.ng..NPMRD.S...(..2.0.1.8 3

BR

TraveRO0O20Dnefreaemi.abRlL.Xt.y..824016

er
N u
N u
Nu
Nu
Mo
Mo
Mo

T2n20) ndeam(.RRRBX. .............. 85
mber...of...51ll..c.al.l.s..per..g&ar
mb ewvrd poafg es epsesr.i..oynesa.rt.q...5.1.8 7
mb earp pd fi csad S.@ino.pe.r.t.o..eRBnl.8 8
mber o0202ZW).t.t.er..f.ol.l.ow88Bs
nrepLg..511. . . stati.s.t.l.CS...... 89
nrepRe..51L1. . stat.li.s.t.i.CS.... 89
neBRY..511l..st.at.i.s.t.i.cs.... 90

0 119

(20



| ntroducti on

The Louisiana Department of Transportation
Int el ITri agnes tt SytsitehmipS 9 gsoavre r a2 @ awma gpphr gy r a ms
that iMTmafdde: Management Centsearnsto mvhetr @i iad t
Vehicl e .Cpted® DompI&esr amlapgpe i cdr aasporhnatio
Systems ManagemeQadn meat eOb ea ma@ hAowmtisersd mous V
expassdwmrent pf alytrraomavwepesr t ant t hat befor
expsonrd i mphemehTS aresbpedawertteelaem btee

perf ororhaheceeer ent 1TSS weswmgrams benefit aso t ax
i ndi ¢ asryosrtsemsoper ator

Perf or mancwe me ad efvoerisolp@WdD t & St prsiomgrtami s st ud)
anwlened to evdkkppteaeehessstransportation p!
oper adfietny,, sastdhat heo u ladTeHlsset uedvyatl auianteedd t h e
evaluatibao &ssdsagshe & nmplasx tp noof § hLeonuti rsa nasnpao r
system perfortmaer cree tanrdn r @fv eian Gepd memtd & toa  t
coltlieeen f or per faonpmarcg e rcfae enmanmeeamenti cat i on
i n t hardelustduernetTihfei d dut ur e d & hpee rcfoolrlmeacntcieo nmefacst
program wi || hel p sati sy (FH&®AfFedepcanbkasbledh
on setting priorities and making planning,
on perfor malnlc,e 2njeasur es

A | bngt of perfor maamrsa'lneSa spu roegss &fivoerp eldcausi  swi
frami teravoewt he curr emtnfds b ant @ engeirtiefps@awc g h c e
anati oqwa ldiest aYieaetetaldt Aeeef fcwewn pegraftyo ronfanc e
meas.dheough csonwbutlatkaethiond d éeares f or masdfd nvisotr k s h ¢
opearfmance waesaesvuerldkeaspom t heThaunrinant |gtsdt e of
ot hheTS priomgrlambiasiedlama col | ectfeod sdrdioktsatnead y z
performandigrmesantras in this report

The significasbausdattaniasnds tsucdiyenti fi ¢ met ho
with the greatesjtanme esgefafi @rdmanp/ceeny, & martdt o me
i ndi cat or gnafko m gd etchigme din ngr empaoagséemenbdbs of
| TS priomgré&aosna.

0 1249



Literature Revi ew

Performance PReascsesement

Per f or maname meeadssuaens port gamdni pyasnmeamgt dec
maki ng fpraovece s sheosre maed Femsiomst anctehgeui red b
Moving Ahead tfhoer 2Plrsog r@ekdp2tlainng Ac¢ s fteel ace me
Fi xing Ameri ca's SuRAfSalc)eAoTtr aamgsemacri teast it con hAacvi
perf ordmarnveen ,-b®@s¢éd opneogr ams t hat provide gr
accouniwabare t nteoce diendpbe coivesd kbinng and ef ficient
feder alt fiusedmltisredt ameetsr,o ppb B ntoagani £ MPIOo0 n s
andbpic transportation pr-basddrst mavegyown
program develtopemefamrmisreadu ph anning and prog
procée¢8sed, 5]

TheRBPpPr o hasist al editemcelegedsa b lhi shi ng goal s, de
objectives, developing ¢gat & @afl mmne ® nme adr e
repopéeir hgr mAntendament al p miubeei rloe nies ttehda tt
nek®2 .,Ad3l]i ti onal ceconisadeeecrbobopopmedoamhnce
attributes of maadearbd prpevifdadnainrc et he Fr ee\
and Op ddraantdibjoofolk

Devel oping Goal s

Goaflesr transpeartetti ® nb e yesshieanots heofnieai e nt
management ahdt bpée abketderned d grceg g ddpeem or i ti es
and ouneloen®anatn a g epnucbyA dadni dt i tohneayl slteyf, i le e t

i npUdysst em oper ator[s3,. amd@ustakhehdobdbesachi ev:
of nacgiems creating or saptphoeegungethmedtysdti o he:
devel op meéoasesctalvles are some of the factors
devel opi 2@y goal s

Devel oping Objectives

Obj esouvte agreed upon wietrhsesdasskfeiho,] dree &8s @ama
timeumeaer f or mancteh sttt ad mdnk h bseeetd goomml s. They s

0 139



accurately refHeaesxtptwehmdae thine vagg emictglainm s peci f
shoul d ri nicetahddect enleaopp er f or mand ehsammppo Ut es
deci shahsane mndaddegdssgi2 , 3]

Selecting Performance Measures

Thergor mansceelmdatgaidae t r ansmpodteatsipeci $yst em
guant,jafnidalplrevi de adequate information to p
makeAr s.el ected perforasnmnametehime@sanm eagnarsdy bar
cainnf | \aeemc &t haommit todet natk e whlodeaameet i t o t he
success of 't he nbeaatsau raendd pfeorrfecarbmsaanvcaeg.l a b bk s
to evaluate the[BErformance measur e

Sui tpaebrifeor mansdé orod alsmbrineesthbeeans y t o measur e
under s tsatnrdaaibg hét & we wad alq u sstamlsiems i t I ame such
magnistind as chasrgeef |t metgniso uochpl emens ed acti on
Addi t jpoenraflolrymance Ieeesowrreasp hshcaadlldy tpey opr i .
arfeocdosas ca fi ¢ geogr &pmleiyceagrudReraefdvln enm@@ c e meas
shoul d reflect ,goal shandt béjewayvasound. Th
an agency mep@aauamstd hteh arti gihetasur esdi shiccess
success of gemms|[ &hd objectives

RepbobngPeorf mance Results

Il n transportation, performance reports mus
audiences. |t is t heabeerffoorremaenepes r taaddt ctomecti
t he capahbbfscitnhpel e graphics, scoca&medrpds, Vi s
ensure that wunder st amumifdedlei ncfyamangsetrtidoat i s
haeemphabkisab f wridknmgr t ant . arFeopro ritdisatma nf cuen,
shortébhtdtdeee ci egst esm prerafno rdmanolmiedntkr] at e

Nati onal | TS Reference Archit
The National | TS Re tleTh)aparcoed hAd-gclehvi et le cft uunr cet i( 0An
requi r emaeé st s obgecti ves, and tphraotp ocsaend bpee ruf soe

monitor serWVhe eprpapgdksagdk sper f oranamere [mMeEsAGWIT
such aSDdpear tUnent off DDAdns g omde@dsittamesnt s of

0 14 ¢



transpobQ®,anment r(optoams¢ paoco mnmt 5 p BPtnast e and
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Table 1. ITS program areas[1]

No. Area: System/ Service | Description Status
1 Arterial Management Operational strategies for signal systems to increase traffic demand,  Existing
delays, and enhance safety.
2 Commercial Vehicle ITS strategies to enhance commercial vehicle operations. Existing
Operatons (CVO)
3 Electronic Payment and | Ability to collect tolls electronically and detect and process violations | Existing
Congestion Pricing
4 Emergency Managemen| Systems to provide emenmgyey services Existing
5 Freeway Management | ITS for freeway surveillance, incident detection, response, driver adv| Existing
systems, lane control, and other operational strategies to improve
flow on freeways.
6 Incident Management ITS for rapd incident detection, verification, and clearance. It also invo| Existing
agency coordination such as public safety and emergency services
7 Maintenance of ITS Maintenance of deployed ITS. Existing
Devices
8 Motorist Assistance Manage criticalroadways during incidents to reduce congestion | Existing
Patrol secondary incidents.
9 Traffic Management Strategies to share and disseminate traffic information to improve fre| Existing
Center{TMCs) mobility, safety, and reliability.
10 Traveler Infomation Systems for rapid dissemination of traffic information to roadway use| Existing
11 Advanced Vehicle Strategies to support vehicle and roadside systems that communicg Planned
Systems share information collaboratively and use the information to emhsafety| Addition
and mobility
12 Information Managemen| Systems to facilitate collaboration between stakeholders to e} Planned
transportation system data required for planning and operation
available
13 Infrastructure Monitoring| Systems to monitor the condition of transportatietated infrastructure | Planned
and Searity
14 Travel Demand Systems and strategies to support travel demand by optimizing rog Planned
Management mobility
15 Work Zone ITS Improve work crew safety and reducollisions between the motoriri Planned

public and maintenance and construction vehicles

0 160




The stlaTdowddsg e catnidv etsheir rel ationship to pl
Tab2l eThe perfosmhocet meagoaks are categori;

clearance ti me, del ays, travel time reliab
For i nst airmMicnepr awve da stsreasfsfvidgd i md rea @@ BT )of t r
i's used masrcae pnernfsamr e, which i s categorized

Table 2. Louisiana's ITS goals and objectives and their relationship to planningl4].

No. Name Description Performance Performance
Measure Category Measure
1 Improved Transportation| Improve the safety of transportation systen Crashes Crashes/Nllion
Network Safety and reduce crashes and other incidents in VehicleMiles
work zones antligh-incident locations. Incident Clearance Time
Time
ImprovedTraffic Reduce delays and reduce travel time Delay Vehicle Hours
Management variability. of Travel(VHT)
3 Reduced NotRecurring | Minimize the effects of the causes of Travel Time Planning Time
Congestion congestion. Reliability Index, Buffer
Time Index
4 Effective Dissemination | Increase the number of people receiving Delay Vehicle Hours
of Traffic Information accurate traveler information. of Travel(VHT)
5 Improved Emergency Continuously monitor and manage traffic a| Delay Vehicle Hours
Management communicate best routes of Travel(VHT)
6 More Efficient Modal Increase the number of people that receivel Modal Connectivity| Connectivity,
Utilization transit schedule information. Wait Time
7 Improved Administrative| Decrease state resources on routine Freight Travel Time Hours
Efficiency, Operational | administrative tasks, increase revenues,
Safety, and Riductivity | reduce motor carrier regulatory compliance
for Commercial Vehicles| costs, reduce commercial vehicle crash rat
implement coseffective inspections
8 Amber Alert Issue of child abduction via radio, TV, ema Delay Minutes
SMS, Text, and DMS.

From the informawoomprkedeyieded onwatsénthhee
statewide | TSagdapserfobmantbameaaucéesadid
rel ati ohbshti@t ewitsht i ng and Aedi riedn®dITISy proagr
performance r epor t sitwasthereforeio beassumedthatnb oui si a
statewiddTS performance measures have been established fetabed s | T S

applications, and as suatm performance reports based on established metrics existed

Ot her 88T 8tand Performance Measures

Al abama b mh TS pariong rtaomsiamhpertoyveamafriedcudat al i
Eight |1 TS seren caeutalriemmesd htaor ea dblei v aveheagde
Traffic Management and Pubhs cabeginpless t at i
provided performance measuredJhesepopetifongma
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measures ar elTagrfadwp e nlang@@eMSop e Came es al e s
Al abama Ser vi ceanAds sSyssttaennt eP ePrafffatronha niccsd Me a s u

Fl orkldaari da has eight | TS servi ceTaweelaesr whi
| nf or maatdi Emer genc,andMamm2gemerstt i ng and pl ann
which include Traffi c aidldnclindteenrts eMatniaogne nfeanfte t
[ 1dhe operational perrf otrhnea nTcog ad n dA ncwtad o rbelsl

Ranger Stops; I TS Mil es Managed,anldnci dent
Customer Satisfathe aat2alelede/ 20lpéoritTed Henr f or n
Annual [REPp®rpurpose, objectives, and met ho:
service area were detailed in the report.

| owlah e GTraatnesportation System(THM@pargoegmeanni an
are center ed tomanecellgih8 ceasmkuanti ecgaiiveiso narteo ai me d
preserve capacity and Gsmpupbveyiraafgd@Bytadamn
19The plan for each focus area has proposect
evaluate toheokffleetstveakesgi c area and supp
all ocation, technology deployment, and act

Mi nneSbe&aer wokewme of Minnesota Statewide Re
ver si omnu MArMar8i zedk ,t penpuragodbpect pvesn and
measur est @®S threo ij@enc t i v e ss paerca nbsi earevdi cteo

enhance transportation through safe and ef
i nformation whialseedf amows ilng ygn fiuredr ef fi ci en
i ncreased op¢drldthien od eevfefliocpimeenncty obj ecti ves,
associated performance measur est @to@ 0 A8 | go
RegalbnArchitecture Devel opmantd 2t0ojr | nt el | i

Performance Measures from Ot her Re

Besdtchee 1 nf or mat it dset @pae rhfeoeemaefarsame ment appr
ot her FOHWAd Dt herawgewnicd efdu | Fesounstance,
National Tr ansips rdteadtinddn elaofasleiet iodn key oper a
performance measures of nataino ma&l iudseergltniitfioy c a

and | mplieengeamacy net wor k performance measur e
operati ons2.KdudnicttiiloanesWA g s tdworels szane perfor
measures needs through its iIidesweldopiemp®rmnel :
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performance meafFR2emtdBid or ma n atetsanttea s u B e d
onncident manageéeme®DOTamnedp FPiWAJERSJoge cesal
descriptions, objectives to reference, per
managemantoper ati ons str atreediaese di mSMiwancstisd e r
Sstrabnegi psavifdadnsrienled ke d ef[e2.@&]nc e

Definition of Terminology

Terminologies related to I TS are occasiona
ARG T devel oped a glossary of definitions o
commodemnunt anding of refTbkbabwhuestee rorhi rm elrang ineod
t hat have befemr diimlssctoammnde,uemar ket packages i
Tlkedi scontinuedetpearmiiculi eaglisegysatvewi de, | TS arc
esexially thosd oyeteftloechte uypithattdeddT ARC c hange

A |ist oddbynwuesredhareg misihodwngiikitd MadpldES di x
This |ist is expected to give the user a q

Summary of Literature Revi e\

Responsi bl e organizations |-1 Kehahe PpPHWAI a@rd
sufficient gui dadecveeolbonpd or pOwiammemManOet meas u
strategies into respective | TS programs. T
isued documents, including performance repc
for state DOTs to increase emphasis on per:
systems, inclhaedi mgl | iT@EpInamehnet actaisohe.of Loui s
st@&@t®S goal s, objectives, and performance I
wi t h té&heexsitsattieng and desired | TS progr ams.
repexktsted fTdrestehd i ntdathegg.s necesyaintdat ed t he
pr ovi diendf okrefiya thiemmd loa teesdt iqgounnai r e
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Objective

The primary alejseatricdheevvedfso gtloa sset of perfornm
each exipgstoigmgml @ $i si anbae naenfdi tesv aalcuhaiteeved t hr
i mplnetnaet i on across transportation planning,
gual ity and sustainability, and any ot her

Speci fical Inye,e dtdhegetmerneessear c h

1.1 TS teimisnahadg whet bBantehdashee iarc rnoesasn itnrgan s p c
agenci es

2. EXi sting I TS applairccatiensl;apndvabwat éady

3.l fheexi sting perfweamansiesmeasuwiesh FHWA e
and ehetr statp agencies use

4. Therg or man ctehB@TaBshuorues$dor e pao o gir Bn
5. I fhceurrent | T&rbeempelftiibccoauail&®inasx psay &nd

6. The o etshdaeddsT Blugtol §t o wmake perf ormance meas
accessible

Threesearch objectiveeard adiher eosasggladti lriretal e d rad
sur vaengd akewot keBoipasfilyf otmhat i ohheefUBred f
t er mi noalsodgdireess swed t hrough &t tfeexitsutnieng evi ew
application was througAtdaiktdod tduew @ svroe késd w
tdet eetthien perfor mance GnelaBrgsodgrmoamt he st at
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Scope

The scope of utshei s nsstiwdcy swagsattheer ead i ftrad m viei t
sur yvaenydp uit s f r o mst dteavked hogpl doeerr f or man s amaas ur
| TS applTheawdespe twdidnagd ac@ampll TeI appgl i cati on
depl ogedouiosiearmd uat e tdheep | poeyrsfdoarpmpa mdcea ta fo n
determine i f the I TS appli dhttabaé&odowet heben
eval uat i onc oMelrfeea tmeaplerrti ypedesn 2016 and 2020.

The rewsssaheldul ed otubtamb € 0 @&Dr2itdoexdpect ed t o be
s gnitf iacssdiatt ausaend scienti fic methods to ide
fo I mprovement andricveatlaped 6iomedanaeteor s f o

making regarding the need for expansion or
Loui si ana.
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Met hodol ogy

The netlilmpp r evali wmatiivnglutaHe ¢ Md&f pregt ameadwar
stated under t hbeuotv e stahéet tmevt en osdeocletsigopnrst dr  t hi
f oolwe tf Mm@ mewor kFisghorwen i n

Figure 1. Framework of methodology

Literature Review DOTD External
Database Database

v Key Deliverables

Evaluation of ITS

Qualitative Survey

Stakeholder
Consultation

PM

A 4

Initial List of Perf. |
Measures

PM

PM L
i Final Report

Final List of Perf.
Measures

PM

Literature Revi ew

The |iterature review investigated how per
tracked, measured, andcubleipolry eav wieclaz lelwa dwo
to gather the requicrédchitgradAB8drmatdi dat &
st at elwlid8@lehi t,ecdturretsegi ¢ busi nessweprleanus, e da.nd

Qualitative Survey

A survey and protocol were designed to obt
performance measua®eemitlsathad ei mte@ | TS progt
agencies. The final solbgqu ey devagmielenai re ¢
compl et ¢ ¢dhainn 110esns nutes. The target audienc
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Loui si saadMR®ti onwi dee IDtOsT. | TMiSe dewpravdyn quest

all owed a tot al of 21 days to respond.
l ni ti al Li st of Performance N
An initial |l i st of pPeOTIDo rl naSn waes engeesdsaupr eeds  ff roc

i nformation datthearagad rfer ame stuleavefiod maoabint af
relevathbe weporvoédegxhett hgl psesr ftohronsaenc e me a:
reported to be highly efficient.

Fi nal Li st of Perf ormance Me:

Foll mwt agetonhslelrt ati onwarnk sahhokpp hat mdo6t aof
perf or manceD@k@ §urroegsr afnmosr w alsh edaekvesH mlpdedr. s
cons@dtthPeojRRvt GWmMi t twweose respormpgiolviildii tnige s
i nputhmpdi ngatodate the situation analysis fi
finfglny i nformation gaps i denanefnisendgr dadeng t
buiyn of t hfei hparkotp ocsfedper f.or mance measur es

DatCaol | eecntd olhat a Anal ysi s

Anan al ydsaitsa oafvfaarl atbhd iagr eed pecddaurcrhaemdc e me e
i dteinf y where Louisiana | ackedndathae fsed eex &I
perf or mansFeo rmetahsousree app !l i c atthiactnds wehreer ec od a tea
mai nly from t hleT DOelIPu idmmdeamdta,s @& e dsa volfc et sh.e

dat aanhg peo usruchesse gaureen tf loy ppracwi defd program ev

The data analysis was aimed to evalwuate wh
have beenlibrewmddfivuean &8l t at icvoel |adneatl@ydst ros tdeebmt e
the benefits of t heamnd srpegpsopiggec ¢osnk d B aapmleieda
i mprovement
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Fi nal Report

Thisnaepbaoduments the researtheerffadiaarceédedec
prova deeest ai |l ed descriptcompbi s hs®alt ops e nc ht
gual istuartgiewasntaiiione Ap Bamalli x st eps (methodol og
for the vaundoarst akhean yses
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Di scudsiRemrsul t s

Qual i tuartvieswvye FSi ndi ngs

Overall, 67 respohéfet2hhabdhjgadckei ned,t swif tol
guestianssFhiogimr eTme 16 bl ank respoasds wer e
were exclhhded only 51 (76. 12 %)haem &IsTplmens.e s W
fiinelgf t hearseynwvielgsinzeée he foll owing section.

Figure 2. Survey respondents

Walid Response Received
76.12%
o1

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% 70% V5% 80% 85% 90% 95% 100%

|l nformati on about Respondents

Question 1: Which of the following best de
represent?

Oft hbev alredonse®, (8443) seapgree DOMtsed 7. 84 % ( n=
represenaeld MPHIsle)® s etnhtee dFHMBR e pr e ssd mtoant i v e
cou-heyelsam#nTe r epr es ennattaitoinvwwel dfer odnmtaa ,and s o
t ogemacke it hehaet e g 0588 %m=B).t h

Question 2: How woul d hked 8 de pbk siysngunnt cheerh a kK t
your or ¢gm ndaattrn oln

Out ofed7rdgmmpacrsesed from 51 responaent s, 7
statdepteygmmehnhaeniirz &tm@ M3 ( ni=n8d)i gt ®d al
ext8nbdbl%i(hmdi2naniecixg;alntd 3. 51 % € danatwiadnedi c at
extent of depl oyment. Depl oyment on metrop
17%( nFals i ty ext endtT Sof depl oy

Question 3: What roadway network do you op

The types of road networ ks a@aper astheodvnby nr e s g
descenddeirirg g8@Det of dl 8r6e stpadolsmeeS 1 r etseprosntdaetnet s
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hi ghways, expressways, and priimciipatledrter
respebti3veléyy (n=44), 22.04% (n=4d), and 19
responBajsor and minor <col | ectroesspetndinvel yar
16. 67% (n=31), 11. 29 % f( ntalbel ¥ e s@chie&elsBiB &d ( n
respeamdi foathedddo f ai | ed t,0 wlipielcreédfigmadt éetda itlhsa t
organi zationi ofvnasgt ndnaadchisia gintc t d ornelgiso n a

transportation planni.ng agency under an ag

Figure 3. Type of roadway network operated

| 23.66%
45{ 44 22.04%
41
401 19.35%
36
35 16.67%
31

304
>
& 251 11.29%

21

201

151 5.38%

0. 10

1.61%
3
0 N

o0 ©aw ST 0 Ts® = w T oo
o) oxX® £8w 525 2w 3o 2o
® = w= = 50% =0 =5 S o 508
ez L85 Ocg8 5=38 =g “x °z 2
SRS 5282 S &2 < o
£2 228 &% T 3 < =5
E £ >0

©g

Performance Measur ement Practice

Question 4: Which of the following best de
Systems i(delrS9r esseeg vcurrently deployed by yol

Traveler I nformati oweradt Te amdé $ t deapslage en@ n:
indicdbe®4Boy (Nn=40) andetdbeBdtve lxr3 B stpaoinilsiees
o6 espoMeanthsdra Managvkeamenntteenance awedr eConstr u
indi cdle®5By (n=31), 10.76%, (ne2@¢ctiandl L0a
depl oyments. Public Safety and Commercial
9.16% (n=23), with ¥28)cl 8usSaadengbhée bBr d8é&l
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Management, Support, and Public Transport a
( <n=elx2t)ede plody mast sFhiogwinr ei n

Figure 4. Types of ITSservice areas deployed

Commercial Vehicle Operations
9.16%
23

Vehicle Safety
5.18%
13

Parking Management
2.79%
7

Public Transportation
2.39%

Sustainable Travel  Support
3.59% 2.39%
9 6 6

Number of respondents: 46; Number of tallies: 251

Question 5. Do you currently monitor the p
programs?

Out of t het tllf6e repeooinfsies question, 36 (78. 2¢
organi zations currently moniht drO0e d 2I1T & 4¢4)0 ¢
indicating the contrary.

Question 6: Which of thesdtwhi olwiygurmest de
organization's I TS performance i s monitore

Out of dO®spah £é&e rferspmndent s, technol ogy de
systeemtifanal ity (21.21%, n=21),wama tshke vi c
three most commono nast oatebdvgsP @r f or manc e
moni mgr on technol ogy depl oy neexntte nwto utlod whoi ncift
particular system i s depéoyecben af jspesdi
i nst.llbohiedasy stsgm nct iworud Idi 6 Iy maorsitthoerc ¢ ] me a
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system is in service or oproofwsswmaumicer whi
for indhttamwea,l ity or the | evel of service p

Fua helfper f ormma netde ro sof eusbkr benefits, returr
and econo wieas oinmephaacimtrsl y represented with 11.
(N=0), and 1,0ets0p%®afsnv mldyt,caet dt drl ddgilpdd D s €
perfor manetdepooml i cy aa@midevemekwbeaeinssffici
indi cdt €d Y%bhayn@dl=0 P %, ( ne22 percasprcedndyent i ndicat
allocatanmon beegy dlaTS per f momewmoe i s

Figure 5. Level of monitoring ITS performance

22.22%
22

21.21%
21

Technology
Deployment
System
Functionality

Service provision

0,
User benefits 11.11%

Return on 10.10%
investment 10

Broader economic 10.10%
impacts 10

Policy achievement 7

0
Network benefits 2'%2 o

Others . 1'011%

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Tally
Question 7: Do you consider the I TS perfor
beneficial to operations and taxpayers?

Of 25 respondent sl TO 28 ( MerRBawalsedieaf@itctd abrli nt
their ofQgaer zaantdbtessx p ayweispsoen dent sfinion disua tee d
about the benefits

Question 8: Who collects thetoati agyper form

Considerable data is soasceddi2B8avdé®td Kynf=rl®m
of 6t6hetda kb peamss esshbwgtir eafhe hdhdt a soldl eetetyby
I TS spstkemxpected to be I mmediately avail a
t hotubshkt or age, processing, mawnami sactona aondg
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Genertated ytatoaf adhnd avai lwahli loiwtnys,pdidaee dch b@an
pri Aatredi cat ed fproinv atheel ysuagolelyect ed data (1
contractors (16. 67 %, n=1d9¢adcmonnt of oFr T38.

performance. Al so, data coll ected eidnotrer nal
18. 1&8%2)nand 22. 73%. (n@=all&lde,s proenspee d tnidv eclayt e d
university suppomt for data coll ec

Figure 6. Agency or source of data collected

Internally collected
18.18%
12

Public sector
22.73%
15

Privately collected
12.12%

8 ITS systems

28.79%
19

Private contractor
16.67%

Other
n 1.52%

Question 9a: Do you publish the fesdrnf@gse?o0

Out of 25 respondents, 8% (n=2) ddinct pub
28% (n=7e)ad mpluptlershal | y. Agencies that publ i s
(n=w8hisSl2e% (n=18popwbliingernal ly and external

Whi |l e Itihees rienpdi cate that reports are | ikely
significance of the,thahial i s @lnapgyeeniceyi ciet i 8 g i
performance measures through the |iteratur

Question Whbe, Ipl egpaossesiprovi de a URL | ink to

URL | inks to published I TS performance rep
provided bwreespiabmd Enicvrsf or mati ontpromwailded &
resources PpBbmoshedfreipierd sugbdr eheot i terat
such heaspoGesrgf a, Arizona, and North Carold]
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Table 3. URL links to published reports

Name of organization | URL link

PemDOT https://www.penndot.gov/ProjectAndPrograms/operations/Pages/default.aspx

Maricopa County DOT | http://azteh.org/About/Perflndicators

Georgia DOT http://sigopsmetrics.com/main/

Virginia DOT https://www.virginiadot.org/business/resources/OperationsDivision/FY2020_ Operations |
rmance Report.pdf

Arizona DOT http://aztech.org/about/performanicelicatorsbook.htm

FHWA https://ops.fhwa.dot.gov/publications/fhwahop19089/index.htm

Illinois DOT https://www.travelmidwest.com/Imigadéveltimes.jsp

Missouri DOT https://www.modot.org/trackeneasuresiepartmentaperformance

MnDOT http://www.dot.state.mas/measures/

North Carolina DOT https://www.ncdot.gov/abouts/ourmission/Documents/2038nnuadreportinteractive
fullscreen.pdf

Maryland DOT https://www.roads.maryland.gov/imdotsha/pages/Index.aspx?Pageld=711
Question 10: Do you consult or find the su
indivi doal paekwages delsTcrhieblepdf uiln itnh ed eAvRed o p i

organization's I TS performance measures?

From the survey, 51.52% (n=17) of the 33 r_

not cofisud tt hese recommendateeppnbeweVeali , -
wasnsufttoceemdc|l ude i f the feedback coul d be
Question 11: Does your organization compar

depl oyment/ usage with other jurisdictions

Out okspPB8ndents, only 36.36% (n=12) of the
| TS performance, benefits, or depl oyments
DOT and FHWA.

Question 12: What are the main barriers th
estsalbrment of consistent performance indicat
jurisdiction?

Of bhetdalrleis@Bd8Bsesespbndents, 31.37% (n=16) ,
17.65% (n=9) indicated the | ack of avail ab
i ncompar abl e or i nconsjasst erneta sdoantsa tfhoerinra tosr,d
not benchmark or compare | TS performance w
benchménroki npgart of oagqdmecyk aabig eancatlyi evidassmp e r a

were i@madi caysdbnB8% (n=3) and 5.88% (n=3),
specified by 13.73% (n=7) included resourc
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constraints, anAl stbouB8pPngnec@ipdihinabigo & & e d
preveimteed orfgramm mp bogro nbse nicnhgh&r b er fTdhiremanc e .
reasons proviFdegdiraare ddhoweandinng or der.

Figure 7. Reasons agencies do not compare benchmark ITS performance with others

31.37%
16

Lack of available
data

Lack of
guidance/Best
practice

Data recorded are in
incomparable/
inconsistent formats

Other (please
specify)
Not part of

organizations
objectives

None

Lack of co-operation
with interested
parties

5.88%
3

0% 5%  10% 15%  20%  25%  30%  35%
% of Total Response

Question 13: Does any of the following pre
performance, benefits, and deployment/ usag

Of thed66ewsaBBbeesptohredesmwth@git etvmeomi t or T g of

performance, benefit ss,ande pluay manyt atree gmoed tl

available data (27.27%, n=18), complexity

incomparable data (15. 1a%wd hat@) of Acsopeum
stakewelreeensndi catkd. &as%r(erasdP)nsamd 6. 06% ( n
The "Other" reasons speci fi edr ebsyo ulr3c.e6,4 % u(nnd

ti me caohatk aoiht d,8 pe dsaéfiaecnutsiesdt sposi ti ons i
and difficulty assi gnagiegn crye scpoolnlsa bboirlaittiioens

Addi t id4o.n5abldb=y3,i n dih c a bpemegvent ed t heromorgani z,

measuring performadakliithe graasbeas ¢ebbai lded
resposdem descendi nfg g®8irrdceer ar e shown in
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Figure 8. Reasons preventing organizations from measuring ITS performance

27.27%
18

Lack of available
data

Complexity

Fragmentation and
incompatibility of
data

Unsure of benefits

Other

Lack of
co-operation with
other stakeholders

Nothing

0% 5% 10% 15% 20% 25%  30%
% of Total Response

Concl usi ons

Fromguékistwue vey, state DOTs are highly repr
respondents i hdiBcdepHoAdseoh e windeer st ate high

and principal arterials are roadways that

most I|IMT&@ppbgyed being Traveler I nformati o
hi gh depl oyment areas include Data Managem
Program areas not widely i mplemented by or
Sustainabl e BmagelmenPar SiupgpomMt, and Public
foll owing emerged from the survey:

AITS performance measurement has been fair
agencies, with most organizations monitor
benefimgeradt it@ono® and taxpayers.

AMost organi zations modeéploaynde ntT Sa mpde rsf yosr thea
functi onwl afhbegw | cetvledrss al so moni toring the
and user benefits. Policy achiteoevemrdent and

A Considerable data are coll ecitexdpadtrecttl o |
avail able at no additional <cost. Besi des
secdawmed data with a few collecting inter
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Aon the rel elvparnacwi dodd ArR&Csour ces, organi zat
foundl ARCecommendations hel pful i n develo
measures. The number of responses was not
agenci es.

A State DOTs gecédmalky odocoompaben!| TS perfor
agencies and jurisdictionasgk mafi ndwaifloablte
lack of guidance or bes#mtc opmrpactaibd ees doant at hgea
across agencies/jurisdictions.

e @wit mr ¢ drecha tahsa t revent agenc
A Th f gl If i drechd sgychd sy tals p g

performance, benefits, and daepH oyfmeav aitloa
daitoampl exity in ftagmentdtedvand andomparabl

A 7Ot e eas on gt dlmacclku doef ddtbakeetke idfioccsutssetda
positions Jj,andrdiamfiizadlitoymsassi gnragiegncryes po
coll aboration is required.

Thseé i nslaainndg c o nwd rues i eoxgsa ctthded v eneaopl. o u i &i an a
| TS perforesance measur

Developed I'TS Performance Mea

The devel opment of thfeoll TGweerdmorimaarcat imea
the informati on gqauttlteir\vea ashwdrovmenyput er &t omet h
st akehfohled eirrgi .tf ip&@laf @am mance measur eBThee shov
finalndiicsates the |1 3Stprbgraeawmal uabeéectihe p
measur esand hséoaudract eas

Due to data availabiltiitme aiWvalilteabddd@atand t h
performance of the pocogasmpmeedfisr mgnalkl mpashi
showhalbdwere used to evaluate the selected
t he r &oagate@®@rhogargamsulmdy ar eas,awnedhe devel op
performaecekstiaceed henap ékey oa@®IN6 apads 2s6h2o00wn i n
TabdTeaema ke t he ¢ ompr eshteundsyi oena soyf, tthhee ys uwmber e s
f olWlamnt roodwatcikgm oundsdactba) eacntailvwesi s and di s
findamdscgconclwhseiroenspossi bl e
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Table 4. ITS program areas, performance measures andcepe of evaluations

Program Area

Objectives

Performance Measures

Data

Data Sources

Extent of Study (20162020)

Arterial
Management

Increasehe percent of major
and minor arterials equipped

Percent of major and minor
arterials equipped and

Inventory and locations of]

Assess coverage of closed
circuit television (CCTV)

and operating with closed operaing with closedcircuit f LTRC A f

circuit television (CCTV) television (CCTV) cameras pe RN LamEES e significantiighways
. in Louisiana.

cameras Z distance.

Reduce delay associated wit| Delay associated with Crash Seellle el 10 1l sl

incidents on arterials

incidents

Travel time data

database/RITIS

response time on highway
segments with CCTV coverage.

Emergency
Management
and Motorist
Assistance
Patrol (MAP)

Reduce mean incident
clearance time per incident

Roadway clearance duration

Alncident notification
time, Onscene arrival
time for incident, time full
traffic operational status
returns.

ATravel time data

Crash database

An assessment of incident
clearance time on Louisiadas
roadways with MAP coverage.

Decrease poirntio-point
travel times on selected
freightsignificant highways

Pointto-point travel times on
selected freighsignificant
highways

Decrease hours of delay per
1,000 vehicle miles traveled
on selected freight significan

Hours of delay per vehicle
miles on selected freight

Travel time data

RITIS

An assessment of traviéme of

\C/gmg:mlal highway significant highways. commercial vehicles on freight
Operations Decrease the annual avera significant highways in
P travel time index for selecte% Travel tima indexOhjselected Louisiana;
freightsignificant highways freightsignificant highways.
Reduce commercial vehicle | Number of crashes involving 'Numbler dqesias
involving large trucks and Crash database
crash rate. large trucks and buses blideX
Increase the level of tific
management center (TMC) Inventory of statewide TMC
field hardware Total number of TMC Inventory of TMC field (ITSl) rgsour(f:tfs and atn ti
Freeway Increase the percent of equipmen [ —— TMCs to assis evaluation of transportation

Management &
Traffic

regional transportation
systens monitored by the
TMC for reattime

systems monitored by TMC for
reaktime performance.

Management
Centers performance
Determie effects ofamp Crash Assesmentof the afety
meters on traffic flow and Number ofcrashes Number ofcrashes database/Localized| performance of active ramp
safety at merge sections data meters in Louisiana.
Electronic Improve average travel time | Average travel time during
Payment and during peak periods peak periods (minutes) A Travel tin RITIS Evaluation of peak travel time
Congestion Reduce hours of delay per A Person trg on tolled Causeway Blvd.
Pricing capita Hours ofdelay (persothours)
Increase the number of A Co wesets of &I1
traveler information portals | A° Number of 51 channels
Traveler A Number of wvi Count of t Evaluation of the current state @
. information website per year | information website users 511 Program Louisianads tr
Information Increase the accuracy of

travekr information posted

A Number of w¢g
Facebook) followers

A Count of
(e.g., Twitter, Facebook,
etc.)

program area.
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Arteri al Management

The D@®@Tbad I TS objective to reduce trtalvredudh
t hseadAa t er i al Management pgrhadr el thegee du d d \ce st
ti meabridnit lylhede i nstcdlols®tdicantot el evi shoar { ECT ¥ ]
freewayalilM&w monitor the perfor maneda noef iathrdan
incident detedbhienseaecdi coasjipvsas®ianeseahe t he
maj or and minor argedi alng vamehr 0 GTevg aciheneedr gaase
delaysoci at ed wiotuhi &rnacaidd enteht swoaangkh

A Assment of € &Co/v emiang § cimtghways i n Louisian

AEvaluation of the change isegmendewieguicB@P®WWn
cames.

Assessment amé C\WCelrVageg noinfHi gawtays i n Loui si anse

BackgrBPamdcost t éwredd dnvaa )y dmp € elgieghywa ynau ryi ci p al
net wonmikmamwelt wor kr,i dagned has been determined tc
coverage. On average, roadways with full <cov
camera every 1. atmiohses,j nwhiureal ka@ay elasc are ass
every [51.81i | es

ObjeciTheeebjective of this sectiohowaBacteaas
percentage of major andumpped anteopealsatand
by asseesxtiafgtmahjeor ansle gwiinpopre da ratnedr ioapler at i ng

Met mddbA ycovmampgwast cataskdwed t he geongrtaaphiecd
CCTV canheoruasshiaghwayamnwasstsemd s stelteess r CEAYV camer a
coveamdhee need for Theueed iomadaddmgri©.nsQoand
ur ban amd drwanyals p eacst iuvseeldy ,t ow assess the adequ
cameras on significant highways in Louisiana
Ssystemshpeaseryeals2we2 el assessed to determine
CCTV camera coverage needs bYVyyicthedggtie d ye mgi ¢ ©
clusters on the interstate system.

Di scusfTlheogseographical | ocat i oasiatbf e dll d ui42i0a nC
hi ghway shYwowemeaceverFag@Tm@pgT&damer de pdadngi nl y
on hhent eastd aseat eahd gahew s@riNneratnts, S8breveport,
Charl es, Baton Roulgaef a oo emanaAl EAan dr iLe,evi |
Loui siasashowmgien malifeer emagesa&s vae Vi sual moni t
coverage on the highway system.
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Figure 9. Current CCTV cameracoverage on Louisianahighway system
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Barring any blind spotscimaramnday ndeenewicioanme
CCT¥amewealr.gond mi(leas h diiorecmtawdd| | orcad p eeantei Vv ¢
used t o aasgaaaxc yt lod t he currendt CitChHe/s el dile@a atgie
assessment did not include existing or desir
| oc a,r easmss, aroaga o tshpeort tlroocuabtlieons. The esti mated
cameras iTabdtkown in

For instance, from the taBlL6, bb8WERtniadgnAwaly s
7@Gnd ghhB8dy -a0dbét welfem MdASL Ahad i nadequate cov.
recommended tot al numbers for estimation onl
based on deacgmaldesi,sedosedi fi oalsMCossn. by t he
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Table 5. Estimated adequacy ofcurrent CCTV cameracoverage

Location Route Corridor / Cross Street Direction Urban/ Parish District Lehgth Mllef/ Recomme,nde EX'S“n.g i Difference | Remarks
Rural (miles) | Device | # of Devices | of Devices|
Lake Charles, LA I-10 Ruth Street to LA 397 East/West Urban Calcasieu 7 17.4 1.5 12 28 16
Lake Charles, LA I-10 LA 397 to US 165 East/West Rural Calcasieu 7 12 5 3 3 0
Fort Fourchon LA1 LA 1 North Leeville io tAR @ North/South| ~ Urban Lafourche 2 6 15 4 8 4
Vessel Graveyard #1
Houma LA 182 LA3197 to LA3040/LA 24 North/South|  Urban Terrebonne 2 1.87 15 2 5 3
Baton Rouge Airline Highway |I-10 to US-61 East/West Urban |Baton Rouge/Ascension 61 27.8 15 19 25 6
Shreveport, LA 1-210 ;2/2(1)32 (7om St SENto-Fwy North/South|  Urban Caddo/Bossier 4 19.6 15 13 10 -3 Inadequatey
Shreveport, LA 1-20 Bert Kouns to I-220 Off Ramp | East/West Urban Caddo/Bossier 4 19.2 1.5 13 20 7
Baton Rouge I-10 1-12 JCT #5 to Bluff East/West Urban East Baton Rouge 61 10.2 15 7 8 1
Baton Rouge Florida S/US 19QUS 60 to Stevendale East/West Urban East Baton Rouge 61 6 15 4 8 4
Baton Rouge 1-10 Bluff to US-61 EastWest| Rural East Baton 61 19.3 5 4 12 8
Rouge/Ascension
Baton Rouge 1-12 1-10 to Middle Colyell East/West Urban East Bglon 61 17.54 15 12 22 10
Rouge/Livingston
Baton Rouge US 61/US 190 |LA 415 to I-10 East/West Urban |East/West Baton Rouge 61 11.8 15 8 14 6
Baton Rouge 1-110 LA 415 to I-10 East/West Urban |East/West Baton Rouge 61 6.71 15 5 10 5
Baton Rouge 1-10 West of LA415 to I-110 JCT East/West Urban |East/West Baton Rouge 61 5.63 15 4 13 9
Baton Rouge I-10 -110 JCT to I-12 JCT #5 East/West Urban |East/West Baton Rouge 61 3.98 15 3 10 7
GrosseTate/Bald 15 |LA771t0 Westof LA 415 EastWest| Rural | PervilewestBaon| g, |, 5 2 0 2 | Inadequate
Rouge Rouge
Lake Charles, LA US 210 1-10 to US 90 North/South Urban Jefferson Davis 7 1.25 1.5 1 2 1
Lake Charles, LA US 165 US 165 #2 to Woodlawn Tower North/South|  Rural Jefferson Davis 7 8.46 5 2 2 0
Lafayette I-10 Duson, LA to I-49 #1 East/West Rural Lafayette 3 12.2 5 3 5 2
New Orleans US-90/US-90B |Claiborne Ramp #1 to Avenue |K East/West Urban Orleans 2 11.2 15 8 24 16
New Orleans 1-10 West End to Franklin Ave #1 East/West Urban Orleans 2 7.2 15 5 13 8
New Orleans -10/610  |-aPiace Tower #2 to Chef EastWest| Urban | Orieansiefierson/ St g, 324 | 15 22 27 5
Menteur Charles/St. John
Monroe, LA US 165 Finks Hideaway to Richwood | North/South Urban Ouachita 5 12.2 1.5 8 13 5
Monroe, LA LA-165 Business|Cypress to US-80 East/West Urban Ouachita 5 4.02 15 3 4 1
Monroe, LA I-20 Well Road to Pecanland Mall | East/West Urban Quachita 5 9.78 1.5 8 8 0
Alexandria 1-49 US 71 to US 165/71 North/South|  Urban Rapides 8 9.87 15 7 9 2
Sunshine Bridge LA 70 LA 18 #1 to LA 44 #1 East/West Urban St. James 61 8.5 15 6 10 4
Hammond I-55 LA 22 to I-10 North/South|  Rural St. John the Baptist| 62 25.8 5 6 8 2
Lafayejie/ 1-10 1-49 #1 to LA 77 (Grosse Tete] EastWest| Urban | St Martiibervile | 3 365 15 25 25 0
Atchafalaya
Slidell I-59 Concord Blvd to I-10 North/South|  Urban St. Tammany 2 4.15 15 3 4 1
Slidell 1-12/1-10 \ll‘gjls_;gf 12159 o Bastof - | o ciivest | Urban St. Tammany 62 6.52 15 5 7 2
Slidell 1-10 1-10 to I-59 North/South|  Urban St. Tammany/Orleang 62 14.2 15 10 12 2
Hammond I-55 US 190 Jct to LA 22 East/West Urban Tangipahoa 62 5.3 1.5 4 5 1
Hammond 1-12 West of I-55 to East I-55 East/West Urban Tangipahoa 62 4.4 15 3 4 1
Covington 1-12 Y;%St qfSyieOlo-East of US East/West Urban Tangipahoa 62 7.31 15 5 7 2
Covington US190  |Northof 12 to LA 22 North/South| ~ Urban Tangipahoa/sSt 62 3.97 15 3 4 1
Tammany
Houma S Hollywood Rd |S Hollywood Rd to LA 24 East/West Urban Terrebonne 2 151 15 1 4 3
Houma LA 24 US 90 to LA 3087 East/West Urban Terrebonne 2 10.31 15 7 8
Port Allen LAl Intracoagtyl Gangl, 1o North/South|  Urban West Baton Rouge 61 3.3 1.5 2 4 2
Intracoastal Canal #2

Assessment of | mm@ameltosw e matger &Ne@dA BV

Locations with unusu@gt égtbaerghhanaabhottegbeac
crsd ever yandd 3pldaacyess wi t hc raapgphgegse e g antileldes 1ianr-tSe ron
di rec)wernaaldet er mi ned t o need CCTs\We gcnoevnetrsa goen.
interstate highway system B agt@leetnh r2Zdughi amidg L
Apperdi xhe apparent crash cluster | ocatieons
showhahhlhe om t he i mft etripsi eft igddgpipreensli x C
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Table 6. Crash cluster locations and mileposts with high crash frequenciem Louisianad s i nt er st at e

Highway Total Mileage Mllep_osts with high crash Locations
Name frequencies and apparent clusters
Lake Charles, Lafayette, Baton Rouge, New
I-10 274miles 20-45, 35120}.150185,210:26f, Orleans, and on interstatedl0 approach to-12 in
and 260270 )
Slidell, LA
Fromthel-10 connection with-L.2 in Baton Rouge
1-12 85-miles 0-30, 3550, 5565, and 8685 to the LA441 crossing, Hammon@ovington, and
the F12 approach to-10 in Slidell, LA
From the Texadouisiana border to Shreveport,
1-20 189miles 0-25, 8085, and 114125 Ruston, and Monroe, LA
From Lafayette through Opelousas to Washingtc
LA, Alexandria, and the-#9 approach to
1-49 247-miles 0-25, 8085, and 198210 Shreveport, LA
Between Hammond and the L¥048 crossing with
I-55 66-miles 20-:50 1-55
1-110 9-miles Entire interstate Baton Rouge
1-210 12.5miles Entire interstate Lake Charles
1-220 18-miles 5-10 Shreveport
1-310 11.5miles Entire interstate New Orleans
1-610 3-miles Entire interstate New Orleans
The segmapp screamdthhst enssually high crash freqg
camera onvehagent er stiant e ohairgeh sy s QlsdFtehpar r e

appendiwi t h

frequeinc€s V
instance,

Was hi ngt-3InQ

chbseowilied iaHd s¢hr as h
f r e gyu esnecgwnietnit sexi st i sgeCETVerthawmensd i hg
wemar r lkaed ogrl.dyh®e g ment s

wdrtedadrapparenand

caweerrea det er mimmedi o enéadthur e
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Figure 10. Current CCTV cameracoverage and segment with high crash frequencies in Louisiana (Detailed)
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verification I TS equi pment, CCTV cameras can
verand confirm incidents, relay valuable inf
strategies [wAd#h]lh responder s
Obj ect nvesddeemontsot r ate the benefits oftanmrduce:
arterials and freeways with CCTV coverage on
incident response timameona coaedwages a&ndhc€@p
response times on roadways of similar featur
Met hodOhegVe segmbnCE€TV cameriantewsetage high
Orl eans, North Shor eBatSohm eReppe.,t , Mdrarkee ,Chanmd
selected.-mEeabkgmeons of interstate highway
coveliagéhe same directweorne oafl stor asfefliecc taendd tloo c
i nci demgse rteismpeos. The i mpul se of t he asnenlueaclt i o
averdeagd vy AtADDIIEfd @da@(my tbi ases in data collecte
comparison hypothesized that the meanvernacgede
would be | ower than on roadways without CCTV
The -nminlee segments with and without CCTV came
s h o whalbhén
Table 7. Onei mile segment of roadways (with/without CCTV camera coverage)
CCTYV Location Roadway | Directi Start End Coverage Condition
/Highway on (longitude/latitude) (longitude/latitude)
Lafayette 1-10 East 30.276905;91.963137 | 30.28813,-91.947319 with
Lafayette (near Rayne) 1-10 East 30.243278;92.310045 30.248647;92.29498 without
Lake Charles 1-10 West 30.246144;93.163594 | 30.246607;93.180798 with
Lake Charles (near Vinton 1-10 West 30.142217;93.667629 | 30.135668;93.682576 without
Alexandria 1-49 North 31.303884;92.447230 31.316213;92.456244 with
Alexandria 1-49 North 31.223122;92.466756 31.235023;92.457703 without
Shreveport 1-20 East 32.457132;93.841475 | 32.462303;93.825277 with
Shreveport 1-20 East 32446171-93.974545 | 32.444688;93.957351 without
Monroe 1-20 West 32.500819;92.099711 | 32.496518;92.115280 with
Monroe 1-20 West 32.482082;91.914130 | 32.483949;91.931106 without
Baton Rouge 1-10 West 30.451494;91.313392 | 30.448589;91.329703 with
Baton Rouge 1-10 West 30.441055;91.217031 | 30.445734;91.232669 without
Baton Rouge 1-12 East 30.470504;90.859412 | 30.472538;90.842672 with
Baton Rouge 1-12 East 30.474474;90.664298 | 30.474632;90.647313 without
New Orleans 1-10 West 30.174278-90.882438 | 30.181544;90.896838 with
New Orleans 1-10 West 30.122614;90.670723 | 30.123965;90.687329 without
New Orleans 1-10 East 30.078021;90.405805 | 30.069276;90.392424 with
New Orleans 1-10 East 30.122640;90.673674 | 30.120997;90.657002 without
North Shore 1-12 West 30.33812;89.893427 30.345824:89.907643 without
North Shore 1-12 West 30.428901;90.082901 | 30.433065;90.099189 with
Slidell (North Shorg 1-10 East 30.298056;89.711175 | 30.297297;89.694363 with
Slidell (North Shorg 1-10 East 30.318824;89.587178 | 30.323596;89.571386 without
Data Coll ection
Wi t hin t h deesnptainme (I RT) defined as the time bet
(notification) of an incident ®ty maespepoasib
i nci den[c2e8]sdhswrie BV ery incident wemetlH e cstelde o toe
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