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ASSESSMENT O F TRANSPORT TELEM ATICS SOLUTIONS BENEFITS 
IN THE CZECH REPUBLIC

T h e  p a p er w ill be  deal w ith  assessm en t o f  e ffec tiv en ess  (e ff ic ien cy ) o f  d iffe ren t an d /o r 
h e te ro g en eo u s  tran sp o rt te lem atics  so lu tio n s  (IT S pack ag es, IT S  functions, IT S serv ices , IT S subsystem s, 
m o re  ro b u s t IT S fu n c tio n a l w ho les  o f  IT S p ackages, e tc .) in a  sco p e  o f  o p en  g lo b a l ITS arch itectu re  o f  the 
C zech  R ep u b lic  (C R ).

OCENA EFEKTYW NOŚCI SYSTEM ÓW  TELEM ATYKI TRANSPORTU 
W REPUBLICE CZECH

R efera t do ty czy  o ceny  sp raw n o śc i (sku teczności) ró żn y ch  i / lu b  h e te ro g en iczn y ch  ro zw iązań  
te lem aty k i tran sp o rtu  (pak ie ty  ITS, fun k c je  IT S, u s ług i IT S, p o d sy stem y  IT S, trw a lsze  ca ło śc i 
fu n k c jo n a ln e  IT S z  p ak ie tó w  IT S itp .) w  zak res ie  o tw arte j g lobalne j a rch itek tu ry  ITS w  R ep u b lice  C zech  
(C R ).

1. IN T R O D U C T IO N

Starting  po in ts o f  research  o f  assessm ent benefit (efectiveness) o f  various ITS 
solutions in the C zech R epublic  (C R ) w ere fo rm ulated  by the first resu lts o f  g ran t o f  the 
C zech M in istry  o f  T ransport, N o. 1F 4 1 E /0 9 3 /120 „R esearch  o f  effec tiveness o f  te lem atics 
system s in tran spo rt“ [6], [9] w ith  conceptional assistance by [1], [2], [3], [4], [5], [7], [8], 
[10], [ I I ] ,  [12],

W e p resen t czech  concep t o f  construction  o f  m ore robust IT S (m acro-) so lu tions (IT S  
functional w ho les) from  basic ITS packages [6], E ach o f  these basic  (fo r the presen t about) 
90 ITS packages is connected  w ith  so ca lled  characteristic  „ ind icators“ (financial, tim e, etc). 
These indicators describe  various (quantita tive and /o r qualita tive) im portan t a ttribu tes o f  
contributions o f  each ITS package (e.g. cost, price, function, etc.).

1 C zech  T ech n ica l U n iv e rs ity  in P rague , F acu lty  o f  T ran sp o rta tio n  S c iences , D ep t, o f  C on tro l and  T e lem a tic s  -  
L abo ra to ry  o f  T e lem atic s , K o n v ik tsk â  20 , P rah a  1, C Z  110 00, C zech  R ep u b lic , S v itek @ lss.fd .cv u t.cz  
and S v itek @ te lem atix .c z
C zech  T ech n ica l U n iv e rs ity  in P rague , F acu lty  o f  T ran sp o rta tio n  S c iences , D ep t, o f  C on tro l an d  T e lem atics, 
K o n v ik tsk â  20 , P rah a  1, C Z  110 00 , C zech  R epub lic , V ese ly @ fd .cv u t.c z  a n d  Jaro slav _ V ese ly @ v u v .cz
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B enefit o f  each o f  these m ore robust ITS solu tions (ITS services, IT S subsystem s, ix§  
m acro-packages, etc .) is g iven  as non-sum  (synergy) cooperation  w ith ano ther parts (Ixg 
packages) in each m ore robust ITS functional w hole. These con tribu tions are described bv 
typical indicators o f  each ITS functional w hole (IT S  m acro-solution).

2. C O N N E C T IN G  ITS PA C K A G E S, B E N E FIT S A N D  ITS G O A L S SC H E M E

A t first, w e p resen t a  sum m ary  schem e o f  our evalua tion  o f  tran spo rt telematics 
so lu tions o f  the IT S arch itec tu re  o f  the C R  as it im pacts the overall goals o f  ITS. This 
schem e connects the IT S packages, the benefits m etrics (ind icators), and  IT S goals (see 
sim ple benefits flow  d iagram  in F ig .l) . The argum ent is m ade regard ing  the ability  o f  the 
a rch itecture  to  support these  goals. T he ITS arch itecture o f  the C R  supports a regional, and 
state deploym ent.

ITS package 1

IT S package 2 ■

ITS package 3 
etc. 
etc.

C apacity , 
D em and and 
o ther related  

M etrics

ITS goal 1 

-► ITS goal 2

Fig. 1. B enefits  flow  d iag ram  schem e

2.1. IN C R E A S E  T R A N S P O R T A T IO N  S Y S T E M  E F F IC IE N C Y  A N D  C A P A C IT Y

T he analysis o f  benefits has exp lic itly  considered  im provem ents in the effective 
capacity  and im provem ents in traffic  flow  over the existing  transporta tion  system 
infrastructure o f  the CR. T he IT S m acro-packages from  the ITS arch itecture  potentially will 
be provide the h ighest level o f  benefits, at least in the short term , include:

•  B roadcast B ased A TIS
•  In teractive T rav e le r Inform ation
•  A utonom ous R oute G uidance
•  D ynam ic R oute G u idance
•  ISP B ased R oute G uidance
•  In teg ra ted  T ranspo rta tion  M anagem ent/R oute G uidance
•  Surface S treet C ontro l
•  F reew ay C ontro l
•  T raffic  In fo rm ation  D issem ination
•  R egional T raffic  C ontro l
•  Inc iden t M anagem ent System .
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A lone, each  o f  these ITS m acro-packages hold out the benefits in the form  o f  reduced 
network travel and delay tim es, reductions in the num ber o f  stops, and only sm all increases in 
VMT. T hese ITS packages p rovide w hat seem  to be the largest possib le  gains in 
transportation system  efficiency in the short run from  early  deploym ent (in the 5- to  10-year 
time fram e).

T hese gains in system -w ide traffic flow  m ay have considerab le  im plications for induced 
dem and in the travel netw ork. F or th is reason, w e believe  tha t the ITS arch itec tu re  m ust be 
deployed in a m anner that is consisten t w ith  local transportation  p lanning and policy  
objectives. M oreover, we believe that the arch itecture  can be used to  support m anagem ent o f  
demand, including effects on a ir quality  and the env ironm ent (see part 2.3).

2.2. E N H A N C E  M O B IL IT Y

Indiv idual, corporate, and system -w ide m obility  em bodies enhancem ents in term s o f  
traveler inform ation and service enhancem ents to  affect travel-related  choices. The 
quantitative benefits o f  m obility , both  from  the perspective o f  individual and system -w ide 
m obility. T hat analysis suggested  that m any o f  the IT S m acro-packages can provide 
individual travel tim e benefits.

Such m obility  enhancem ents suggest a final set o f  ITS packages that p rov ide better 
inform ation on travel alternatives and  enhancing the u tility  o f  non-SO V  travel. T his m ore 
expansive view  o f  m obility  leads to  the fo llow ing possib le  list o f  ITS m acro-packages as 
providing a high level o f  m obility  benefits:

•  B roadcast B ased A TIS
•  In teractive T raveler Inform ation
•  A utonom ous R oute G uidance
•  D ynam ic R oute G uidance
•  ISP  B ased R oute G uidance
•  In tegrated  T ransportation  M anagem ent/R oute G uidance
•  Surface S treet C ontrol
•  T raffic Inform ation D issem ination
•  R egional T raffic  C ontrol
•  Incident M anagem ent System
•  H O V  and R eversib le L ane M anagem ent
•  T ransit V ehicle T racking
•  T ransit F ixed-R oute O perations
•  T ransit D em and-R esponsive O perations.

T h is set includes not only  the ITS packages that suggest m ore significant benefits, but 
also includes ITS packages that enhance m obility  th rough  h igher-occupancy  travel m odes, 
including FIOV and  transit use. Still, m ost o f  these IT S m acro-packages have quan tifiab le  
benefits to  the traveler, prim arily  in term s o f  po ten tia l tim e savings and the resulting  
im provem ents in accessibility .



420 M iroslav  SV ÎT EK . Jaroslav  V F g F K -

2.3. R E D U C E  E N E R G Y  C O N S U M P T IO N  A N D  E N V IR O N M E N T A L  C O S T S

T here is yet little em pirical ev idence o f  the ability  o f  ITS user serv ices to  reduce energy 
use and enhance the env ironm ent, there are several p roxy  variab les that suggest that many 0f 
the ITS packages w ill enhance  system -w ide perform ance in these areas as w ell.

M ost d irectly , the IT S arch itecture  o f  The C R  includes ITS packages for area-wide 
traffic m anagem ent and for em issions and env ironm ental m onitoring. E ven  ju s t by knowing 
the m agnitude and  geograph ic  scale o f  a ir quality  p rob lem s, traffic m ay be better managed 
(through rou ting  and traffic  con tro l m easures) to  reduce em issions in certain  areas. Thus, the 
em issions and  env ironm enta l sensing  ITS package m ay  be im plem ented  m ost directly  to 
m on ito r and influence env ironm ental conditions, depending  on the types o f  system  control 
m easures that m ay  used in response.

In add ition , those  ITS m acro-packages tha t w ere seen to provide quan tifiab le  benefits to 
traffic flow , and thus to  fuel consum ption  and a ir quality , include:

•  B roadcast B ased A TIS
•  In teractive T rave le r Inform ation
•  A utonom ous R oute G uidance
•  D ynam ic R oute G uidance
•  ISP B ased R oute G uidance
•  In tegrated  T ransporta tion  M anagem ent/R oute G uidance
•  Surface S treet C ontro l
•  F reew ay C ontro l
•  T raffic  In fo rm ation  D issem ination
•  R egional T raffic  C ontro l
•  Incident M anagem ent System .

By rou ting  traffic  around  congested  parts o f  the netw ork, and  th rough  better 
m anagem ent o f  ex is ting  travel pa tterns and incidents, travel tim es in the netw ork  can be 
reduced. Each o f  the factors o f  h igher speeds and  a reduction  in accelerations and stops 
suggests that vehicle em issions and fuel consum ption  w ould  be reduced. W hile there is little 
quantita tive research  to  date  that confirm s the m agnitude or even direction  o f  these impacts, 
there is at least a  g row ing  body  o f  researchers that support this conclusion  on qualitative 
grounds.

2.4. IM P R O V E  S A F E T Y

The p relim inary  qualita tive and quantita tive analysis o f  safety  benefits  o f  the ITS 
A rch itecture  o f  the C R  and its co rrespond ing  ITS packages suggest that there  are significant 
safety  benefits tha t can  be addressed  th rough  ITS. Possib le  ITS m acro-packages that could be 
early  and likely  b ig  w inners from  the p o in t o f  v iew  o f  safety  benefits include:

•  R oadside C V O  Safety
•  O n-board  C V O  Safety
•  M ayday Support
•  T ransit Security
•  E m ergency  R esponse



•  E m ergency  R outing
•  Inciden t M anagem ent System
• V ehicle  Safety  M onitoring.

In the above descrip tion  o f  benefits, there are c lea r advantages to  these IT S  m acro ­
packages. G enerally , as one m ight expect, safety  benefits are likely  to  be rea lized  through 
prevention o r early  detec tion  o f  hazardous situations, speed ier no tification  o f  incidents and 
emergency situations, and faster response to  incidents and o ther travel-re la ted  em ergencies. In 
such cases, sign ifican t im provem ents in vehicle safety seem  possib le , and are likely  to  be 
technically feasib le  in the short term  (5-10  years).

T he benefits o f  m ore veh ic le-based  safety  system s are still uncerta in  at th is tim e; 
however, fu rther investigation  o f  these technolog ies and their capab ilities m ay give additional 
insight into the tim ing  and likely benefits o f  these ITS m acro-packages.

In any  case, w e hope the m ore advanced  vehicle safety  ITS packages are no t likely  to  be 
im plem ented in any sign ifican t w ay befo re at least the 10-year tim e fram e (2012).

T he ITS arch itecture  o f  the C R  incorporates reasonable  m itigation  approaches to these 
issues. In response  to the first point, our p relim inary  arch itec tu re  defin ition  em phasizes 
vehicle-based functionality , and thus m inim izes the need fo r critical external interfaces.

As fo r the second  point, the critical system s design  issues are based on potential 
deploym ents o f  the architecture . To this end, we have included im portan t design crite ria  in 
our developm ent o f  the a rch itec tu re ’s perform ance requ irem ents. F inally , the our te a m ’s 
approach to inform ation in tegrity  and security  address the criticality  o f  com m unications links.

2.5. IN C R E A S E  E C O N O M IC  P R O D U C T IV IT Y

O ne o f  the sta ted  goals o f  the ITS program  o f  the czech  transport te lem atics is to 
improve econom ic productiv ity . C erta in ly  one perspective on im proving econom ic 
productivity involves p rov id ing  individual users as w ell as public  and private  agencies w ith a 
more effective and cost-effic ien t m eans o f  doing business.

T he IT S arch itecture  o f  the C R  supports a  b road  range o f  IT S packages that con tain  th is 
feature, p rim arily  th rough  au tom ating  p rocesses tha t are now  conducted  m anually , o r also  by  
im proving the flow  o f  inform ation w ith in  the transporta tion  system .

2 .5 .1 . IT S  P A C K A G E S  IN C R E A S IN G  E C O N O M IC  P R O D U C T IV IT Y

T here are m any IT S packages w ith in  the ITS arch itecture to  im prove personal and 
corporate p roductiv ity . F irst, in term s o f  financial transactions, the ITS arch itecture  supports 
several IT S packages to  enhance and autom ate financia l transactions for transportation  
services.

T h is m ay take the form  o f  a deb it o r sm art card  to  pay fo r serv ices elec tron ically , or 
setting up an accoun t w ith  a service p rov ider that is deb ited  (o r cred ited) w henever the system  
is used. A s such, the arch itec tu re  reduces the cost o f  m anual co llec tion  and  cash  handling . W e 
believe there  are substan tial financial savings th a t m ay be rea lized  here, as ev idenced  by the 
developm ent o f  b illing  support services, sm art cards, and  deb it cards in o ther (n o n ­
transportation) industries.

^ ggsment o f  transport te lem atics so lu tions benefits in the C zech R epublic_______________421
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W ith in  the ITS arch itec tu re  o f  the CR, the IT S packages that support this function 
include:

• D ynam ic T o ll/P ark ing  Fee M anagem ent 
P assenger and Fare M anagem ent

O ther ITS packages seek to autom ate serv ice delivery, o r sim ply  reduce the 
adm inistrative costs o f  various transportation  functions. F or em ergency m anagem ent systems 
the em ergency  response  and  m ayday  support IT S packages reduces the level o f  manual 
handling  o f  em ergency  calls by prov id ing  geographic  referencing  fo r incom ing  calls and 
forw ard ing  o f  m essages au tom atica lly  to  appropriate personnel.

The C V O  safety  ITS packages allow s the vehicle d river to  m onito r vehicle and cargo 
condition , thus allow ing  preven tion  o f  C V O  incidents and faster response to veh icle  and cargo 
hazards.

Perhaps the h ighest level o f  benefit for the vehicle, it allow s elec tronic verification of 
creden tia ls at designated  a irports o f  entry, thereby  reducing  or e lim inating  the delays that 
occur w hen th is p rocess is done m anually . D elays associa ted  w ith vehicle w eigh ing  may also 
be reduced  by w eigh-in -m otion  capab ilities o f  the w eigh-in -m otion  ITS package.

T his ITS package also  w ill be support e lec tron ic  filing o f  credentials w ith governm ental 
agencies, again  sav ing  m anual effort and costs associa ted  w ith perfo rm ing  these tasks 
m anually

Sim ilar cost and  personal productiv ity  im provem ents m ay be rea lized  w ith in  the transit 
industry  th rough  the A PT S  ITS m acro-packages:

•  T ransit V ehicle T rack ing
• F ixed-R oute O perations
• D em and-R esponsive O perations
•  P assenger and  Fare M anagem ent 

T ransit M ain tenance.
T he passenger and  fare m anagem ent and transit vehicle track ing  ITS packages provide 

real-tim e in form ation  to im prove transit service. By co llecting  passenger load  and vehicle 
location  inform ation  au tom atica lly , th is reduces the need  for m anual data  collection  and 
increases the accuracy  o f  th is data. M oreover, the availab ility  o f  this data  allow s for improved 
service p lanning, thereby  enhancing  the jo b  o f  m aking  tran sit serv ice m ore cost-effective and 
efficient.

C osts associa ted  w ith  service p lanning  and m ain tenance p lann ing  m ay  be reduced by 
au tom ating  the rou ting  and  schedu ling  o f  services. In addition , elec tronic vehicle tracking 
and vehicle cond ition  m onito ring  (in  the transit vehicle m ain tenance ITS package) allow  for 
reduced  m anual co llec tion  o f  such inform ation in the field, thereby  reducing  labor costs.

2.5 .2 . IT S A R C H IT E C T U R E  F E A T U R E S  E N H A N C IN G  E C O N O M IC  P R O D U C T IV IT Y

T here are several features o f  the ITS system  arch itecture o f  the C R  tha t enhance the 
level o f  econom ic p roductiv ity .

F irst o f  all, the IT S arch itec tu re  p rov ides in ter-operability . T hus, for m ost o f  the ITS 
packages described  above, there  w ill be standard  in terfaces across the C zech R epublic so that 
individuals and  firm s th a t use IT S p roducts and serv ices can use them  across the country 
(e lectron ic  paym ent serv ices fo r com m ercial vehicles, etc.).
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O ne o ther aspect o f  in ter-operab ility  that also  appears in the ITS arch itecture is a 
comm onality o f  com m unications system s, a llow ing a seam less com m unications system  tha t 
may perform  any  num ber o f  tasks. T he w ide-area com m unications system  m ay  be u sed  for 
both data  and  voice m essages, and accom m odates a b road  range o f  ITS packages. This 
ensures tha t m any  d ifferen t functions can  be accom m odated  w ith in  a single w ide-area  
com m unications system  and interface. A lso , the com m unications system s proposed  for the 
vehicle-to-roadsid com m unication  in the ITS architecture  m ay use a com m on 
com m unications in frastructure for m any d ifferen t functions.

The o ther advantage o f  the ITS arch itecture  is that it p rov ides a m odular system  with  
multiple levels o f  ITS package functionality. The advantage o f  this capab ility  for econom ic 
productivity is tw o-fold : (1) benefits m ay be realized  from  a sm all investm ent, and (2) the 
capabilities o f  a package o r set o f  packages m ay grow  increm entally  as an individual or 
organization is likew ise able to grow  in the ir m eans, bu t w ith com patib ility  w ith existing  
systems.

T his m eans tha t the ITS packages are accessib le to  a the b roadest possib le  range o f  
potential users. T he m arket size is thus larger, w ith a correspond ing  large set o f  ITS system  
beneficiaries.

3. C R E A T E  AN E N V IR O N M E N T  FO R  A N  ITS M A R K E T

O ne o f  the goals for the developm ent o f  an ITS system  arch itecture  is that it p rovide the 
proper stim ulus to  encourage the in itiation  o f  new  (IT S -re la ted ) industries. The ITS 
architecture o f  the C R  has several features to  enhance the g row th  o f  an  IT S industry.

First, the ITS architecture  o f  the C R  em phasizes flex ib ility  and openness. T hese w ords 
have specific  m eaning  for the developm ent o f  new  ITS products. F irst, all com ponents o f  the 
ITS arch itecture are non-proprietary . This m eans that the nu m b er o f  po ten tia l firm s tha t m ay 
enter the IT S m arket is not lim ited  by the defin ition  o f  the architecture . T hus, any num ber o f  
firms m ay en te r the m arket for devices, for com m unications system s, fo r hardw are and 
softw are, etc.

Second, the IT S arch itecture  is also flexible, w hich in th is con tex t m eans tha t we expect 
devices to  be com patib le  to an interface, bu t w hat goes on beh ind  the in terface is not touched. 
A firm  m ay have a special p roduct o r service it is w illing  to  offer, and  the only restriction 
placed on that firm  is that it has the appropriate  in terfaces to  o ther subsystem s in the 
architecture. T his specification  o f  interfaces, but no t the in ternal w orkings o f  each  architecture 
subsystem , m eans that there is am ple opportun ity  for innovation  in p roduct and service 
design.

T hird, the ITS architecture is m odular and expandable. The equ ipm ent packages and 
ITS packages described  in the architecture  m ay be im plem ented  in a m odu lar and expandable 
fashion. T he specification  o f  key interfaces guaran tees tha t any p roduc t o r serv ice tha t is 
developed is 100%  com patib le w ith o ther system s and techno log ies in the IT S architecture. 
Again, the IT S architecture  does not specify  technolog ies o r the detailed  design o f  functions; 
rather, it sim ply  assures tha t any technologies that are so developed  are com patib le  w ith o ther 
parts o f  the arch itecture . T o a device o r service supplier, th is ensures that their end product 
will w ork  w ith  o ther system s.
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In a sim ilar light, the ITS architecture supports m ultiple levels o f  fu nctionality  and 
m ultiple leve ls o f  techn ica l sophistication . In term s o f  functionality , a  firm  interested in 
prov id ing  a dev ice  o r serv ice  has several op tions for the level o f  functionality  o f  that device or 
service. F or exam ple, in the realm  o f  traveler inform ation services, a  firm  m ay m arket a 
sim ple pag ing  dev ice th a t allow s the u ser to  access b roadcast traffic inform ation.

A nother firm  cou ld  m arket a  device that no t only  receives that inform ation, bu t allows 
the u se r to  query  fo r p articu lar p ieces o f  inform ation, a llow ing  greater u ser interaction. Both 
levels o f  functionality  are covered  in the architecture. T hus, a  firm  en tering  the ITS industry 
has a  w ide varie ty  o f  poss ib le  w ays to  en ter the m arket, depending on the chosen  level o f 
function  and techn ica l sophistication .

F inally , as has been  m en tioned  previously , the ITS architecture w ill specify  interfaces 
betw een ITS subsystem s; indeed, this specification  o f  in terfaces is one o f  the m ain  purposes o f 
a physical ITS arch itectu re . The level o f  detail to  w hich these  interfaces are specified  is also 
an im portan t p iece  o f  the ITS architecture . I f  an in terface is overspecified , it m ay  restrict the 
developm ent o f  the m arket for products and serv ices designed  to that interface.

O n the o ther hand, i f  an in terface  is not specified , then  particu lar hardw are and  software 
m ay no t be com patib le  w ith  o ther system s.
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