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Synopsis

The l tal ian Road Law urges the Road Agencies to create and upgrade the road cadastre. To form the
cadastre, a recent Law (D.M. 11612001)def ines a set of  geographic data f i les compl iant with the TC2B7 CEN
standard This is the base of Road Information System (SlS) that should be implemented by local
Admin is t ra t rons  The da ta  f rom a l l  S lSs  w i l l  supp ly  a  la rges t  na t iona l  da ta  base tha t  w i l l  be  se t  up  a t  the
Cent ra l  Governments  Minrs t ry  o f  In f ras t ruc tu re  and Transpor ta t ion  The Nat iona l  da ta  base and loca l  S lSs
can be important tools for the asset management and to improve safety and qual i ty of road networks A
comple te  S IS must  be  based on  upgraded maps and must  have a l l  the  da ta  about  t ra f f i c ,  inc idents .  s igns .
pavements ,  b r rdges  and tunne ls ,  road yards ,  f inanc ia l  a ids ,  env i ronmenta l  charac ter is t i cs .
The Prov incra l  Admtn is t ra t ion  o f  Teramo,  I ta ly ,  has  imp lemented a  Road In fo rmat ion  Sys tems (S lS)  Th is
act iv i ty is one of those included in the Pi lot  Project to increase Road Safety,  developed by the local
Administrat ion to access to the f inancial  aids forecasted in the Nat ional Plan for Road Safety (NPRS)
promoted by the l tal ian Ministry of Publ ic Works (now Ministry of Infrastructure and Transportat ion).

During the pi lot  project,  the road Cadastre and the data bases of t raf f ic,  incidents and road signs have been
implemented to  fo rm the  f i rs t  S IS conf igura t ion .  Th is  S IS is  represented  on  a  GIS d ig i ta l  map and a l lows
quer ies  us ing  the  in fo rmat ion  coming f rom a l l  the  da ta  bases  ln  some cases ,  such as  road s igns .  the  da ta
has been integrated with photos.
The o ther  da ta  bases  (pavements ,  b r idges  and tunne ls ,  road yards ,  f inanc ia l  a ids ,  env i ronmenta l
character ist ics) have been studied and wi l l  be implemented in a fol lowing step later.

Thrs paper deals with the implementat ion of Teramo SIS during the phases of the Pi lot  Project and with the
f i rst  appl icat ion of the system to the asset management



Road Information System: a Gase Study

INTRODUCTION

In 2000, the l tal ian Ministry of Publ ic Works (now Ministry of Infrastructures and Transportat ion) issued the
National Plan for Road Safety (NPRS), the f i rst  real  at tempt to face safety problems by the def ini t ion of an
appropriate, str ict ,  ef f ic ient polrcy to control  al l  the main r isk factors
Accord ing  to  i t s  de f in t t ion ,  the  NPRS is  a  sys tem o f  gu ide l ines  and measures  to  p romote  and rncrease p lans
to improve road safety standards with special  regard to infrastructure design, accident prevent ion and control
act iv i t ies, so to achteve an important EU goal:  50% reduct ion of deaths or inlur ies in road accidents.
The NPRS promoted the implementat ion of "Pi lot  Prolects",  in order to plan safe mobi l i ty systems and to
improve road infrastructure at test s i tes, proposed by road-owners and management bodies in partnership
with local administrat ions.
The Pi lot  Projects are tools selected by the Ministry to val idate the NPRS guidel ines, according to a very
str ict  select ion process, s ince i t  was expected that such a huge program could be of a wide interest at
nat ional level So, the Pi lot  Projects '  concept was, on one hand, to develop some tests on the most
dangerous si tes to implement hol ist ic designs to increase the overal l  safety level and, on the other hand, to
part ial ly conir ibute by funding to the implementat ion of packages of solut ions, whose costs administrat ions
wou ldn ' t  be  ab le  to  a f fo rd  in  shor t t imes.  To ta l  budget fo r fund ing  was '11 ,878,508 Euros  fo r60  pro jec ts
The most appropriate procedure to start  Pi lot  Projects process was supposed to be a competi t ion among al
the bodies that at  Cif ferent level,  and according to di f ferent tasks, part ic ipate to roads management,
addressing the cal l  to municipal i t ies, provincial  and regional administrat ions, school and health authori t ies,
practt t ioners, publ ic transportat ion operators, pressure groups, pr ivate services companies and so on. About
200 design proposals have been presented at the cal l  for competi t ion deadl ine tn sprte of the Minrstry s
decision to f inance only the 60 best proposals
The protocol for the competi t ion was very str ict ,  s ince part ic ipants had to present an in,depth study on the
state of the art  of  the mobi l i ty and of the safety standards of the srte worth to be re-designed, report ing data
and information on the local economy and social  structure, on the road system and the related mobi lr ty
pattern, stat ist ics on accidents ( from 1991 to '1999, when avai lable),  as wel l  as an analysis of the r isk main
C A U S E S .

The protocol asked the part ic ipants to out l ine, among various pract ical  information, the proposals oblect ives
at short ,  mid and long terms, to descnbe the design contents also by drawings and maps ( i f  necessary),  to
indicate how results would be monrtored, to highl ight how partnership among the involved bodies would
work, to add a Gantt-chart  descr ibing the design and the bui lding phases and eventual ly a detal led l ist  of
costs.
Intervent ions to be dealt  with in the proposals could envisage al l  the main f ie lds that contr ibute to make
roads safe envìronments: improvements on road l inks and rntersect ions design (not only in terms of
crossings safety standards, but also in terms of appropriate l ight ing systems, paving management,  system of
signs, etc.)vulnerable users safeguards, al ignment readabi l i ty and percept ion, enforcement,  educat ional and
training programs, telematics monitor ing, on-board safety devices, f i rst  aid and emergency services.
awareness ano so on.

In December 2001, the Ministry released the l ist  of  the 60 awarded Pi lot  Projects.  Teramo Province was
located at 30'n place of the l ist .

TERAMO PROVINCE PILOT PROJECT

The Pi lot  Project,  impiemented by the Department of Roads of Teramo Provincial  Administrat ion, was born
with the cooperat ion of other Administrat ions working on road safety,  in the same area the Local Off ice of
the Government,  that coordinates several  Pol ice Forces and the Consort ium of Val Vibrata, a consort ium
among the municipal i t ies of Val Vibrata, an area of Teramo Province. The scient i f ic coordinat ion has been
entrusted to the Department of Hydraul ic,  Transportat ion and Roads of Universi ty of Rome "La Sapienza"
The t i t le of the Pi lot  Project is:  Safety Audit  -  increase of road Safety in Val Vibrata (CERA, Dl MASCIO and
vALENTE 2003) .

The act iv i t ies of the Pi lot  Project are shown in f igure 1. They are:
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Fig. 1.  Act ions and act ivrt ies of Teramo Province Pi lot  Proiect

1. Upgrading Training courses for designers and local pol ice;
2. Development of the Road Information System of Teramo province by:

.  sett ing up the fol lowing data-bases
- geometr ic and funct ional character ist ics of road network (road cadastre);
-  road accidents;
- traffic flows;
- system of signs.

.  lmplementat ion of rout ines to make queries to the data-bases. The aim of this step is the study of al l
the dangerous si tuat ions on the road, to give a tool  to the Administrat ion for schedul ing the
maintenance intervent ions on the pr ior i ty of road safety.

3. Test ing procedure of guide l ines on Safety Audit  and Safety Review drawn up by the l tal ian Ministry of
Publ ic Works In l taly these procedure are in test ing phase yet,  and the Ministry asked to rnclude this
act ion in the Prlot  Projects,  when possible

4 lmplementat ion of the Road Signs Maintenance System
5 Const i tut ion of Traff ic and Road Safety Off ice
6  F ina l  exp lanatory  meet ing .
Thts paper deals with the act iv i ty 2 'Road Information System and acttv i ty 4 "Road Signs Marntenance
System that are strongly l inked to each other.

THE ROAD INFORMATION SYSTEM OF TERAMO PROVINCE

The l tal ian Road Code urges the road Administrat ions to implement and upgrade cartography and cadastre,
according to a recent law (D.M. 110612001: Inst i tut ion and upgrading of road cadastre).  The cadastre is a part
of a largest data-base. the Road Information System. This is the tool  for col lect ing, processing and
represent ing data regarding di f ferent roads, coming from dif ferent sources (pol ice, municipal i t ies, terr i tor ial
agencies)and that can be used by the administrat ion with di f ferent aims (maintenance, safety analysis,  etc.) .
Al l  the data col lected by every Administrat ion wi l l  be gathered in the Nat ional Road Data-base, that wi l l  be
formed at the Ministry cf  lnfrastructure and Transportat ion.
The National Road Data-base is composed of the fol lowing sect ions:

a. List  of  the roads, ident i f ied by the classi f icat ion sett led by the road code;
b Traffic data
c. Accident data
d. Pract icabi l i ty for working machines
e Po l lu t ion  da ta

The l tal ian Road Administrat ions are start ing the implementat ion of the system and Teramo Province has
tested the construct ion of the cadastre and the Road Information System in the Pi lot  Project Cadastre,
traf f ic,  accident and system of signs data-bases have been developed as act iv i t ies of this project ( f igure 2).
The other data-bases (pavement,  br idge and tunnel,  work yards, economic, pol lut ion data) wi l l  be
implemented after the end of the Pi lot  Project as act iv i t ies of the new Traff ic and Road Safety Off ice.
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Ftg 2 Road Information System of Teramo province

The Road Cadastre

The I tal ian road surveyors and GIS makers are nowadays paying a great attent ion to the so-cal led Road
Cadastre l t  ts a set of  basic digi tal  road maps which in a few years wi l l  be appl ied to the whole l tal ian road
network  The Road Cadast re"  in t roduces  the  GDF (Geograph ic  Data  F i les  vers ion  3 .0 .  1995)  European
standard in the representat ion of the road network and the road related rnformations In thrs way. i t
represents a chal lenge to the GIS and RTTT (Road Transport  and Traff ic Telematics) appl icat ions makers
because of the induced standardizat ion process. l t  represents also a chal lenge to surveyoi 's,  because very
product ive and accurate techniques are required to meet his completeness, up-to-dateness and accuracv
requrrements.
GDF ts an European standard (upon studies of the Comité Européen de Normalrsat ion -  Technical
Committee 287),  that is used to descr ibe and transfer road networks and road related data. l t  is much more
than a  gener ic  GIS s tandard  and an  exchange fo rmat .  because GDF g ives  ru les  how to  capture  the  da ta .
how the  fea tures ,  a t t r ibu tes  and re la t ions  have been de f ined A GDF map has  no  sca le ,  bu t  con ta ins
accuracy  The sca le  depends on  tne  app l ica t ion  where  i t  i s  used
A GDF database w i l l  never  be  used as  such The f i rs t  th ing  tha t  a  user  wr l l  do ,  i s  to  t rans form i t  rn to  ther r
sys tem Th is  cou ld  be  a  G lS.  o r  any  o ther  app l i ca t ion :  the  GDF s tandard  is  app l i ca t ion  independent
GDF uses a three level structure in the world representat ion.
1  Leve l -O:  Topo logy .  Th is  i s  a  common GIS topo logy  descr ip t ion  Every th ing  is  descr ibed by  Nodes,  Edges

and Faces .
2. Level- '1 Features Level 1 is the most used level of  GDF. l t  contains srmple features l ike Road

Elements" ,  Road Junc t ions" ,  "Tra f f rc  Areas"  Features  have a t t r ìbu tes  ( te  road wrd th  number  o f  lanes)
Features  can a lso  have re la t rons  ( i  e  "Forb idden tu rn  f rom Road E lement  #1  to  Road E lement#2"  o r
"Road E lement  #1  has  pr io r i t y  over  Road E lement  #2 ' ) .

3.  Level-2: Complex Features. At this level the simple features are aggregated to a higher level of
genera l i za t ion  For  ins tance a  "Road In te rsec t ion ' i s  a  g roup o f  'Road E lements"  and "Road Junc t ions  a t
the Level- '1,  whi le at the Level-2 i t  is just a Point Feature. Level-2 is most ly used when a simpl i f red
descript ion of the road network is suffrc ient.

The l tal ian "Road Cadastre" Specif icat ions are a GDF implementat ion. These contain:
.  Level-1 features def ini t ion The only defrned features are. "Road Junct ion" (simple point feature) Road

Element  (s imp le  l ine  fea ture)  Enc losed Tra f f rc  Area  (s imo le  a rea  fea ture)  There  ex is t  a  huge number
of segmented attr ibutes def ini t ions

. Accuracy requirements. Accuracy is def ined for the point coordinates needed for the Level-0
representa t ion .  P tane coord ina tes  must  have 1-met re  accuracy  in  the  g loba l  f rame Accuracy  is  a lso
def ined fo r  some segmented a t t r ibu tes .  the  road w id th  must  have 1-dec imet re  accuracV and the  s lope
data must have " l  ok accuracy.

.  Survey guidel ines for the ident i f icat ion of features and road axis measurements process. Br ief ly,  '1 the
ax is  topography  must  be  ob ta ined by  a  leas t -squares  process  f rom a  seed o f  measured po in ts  and 2



the junct ion features, which represent the start-  and end-point of  road elements, must be obtained bv a
road axis funct ional intersect ion.

.  No Relat ionships def ini t ion exists.
Thus, the 'Road Cadastre" aims to be a only a basic Level-1 GDF digi tal  road map. His Level-O
representat ion meets the accuracy standards of the l tal ian nat ional technical  cartography
In  th is  way,  i t  i s  open to  a  w ide  range o f  app l i ca t rons ,  because each app l ica t ion  may de f ine  h is  requ i rements ,
relat ionships and data structure extensions Furthermore, accuracy requirements are adequate for a wide
range o f  app l i ca t ion  f ie lds .  F ina l l y ,  a l l  the  road app l ica t rons  w i l l  be  v i r tua l l y  compat ib le  because o f  the
standard izat ion process.
The experimental  cadastre of Teramo Province is generated upon mobi le mapping measurements. A mobi le
mapping system is substant ial ly a van-mounted trajectographic subsystem with high performances, whose
posit ional solut ions are synchronized with the data col lected from the so-cal led mapprng sensors",  such as
digi tal  cameras, laser scanners and so on. The data obtained from the mms are subsequen|y post-
processed in order to obtain an ordered set of  point coordinates records -  the so-cal led "point seed" -
provided wtth the curvimetr ic distance along the road axis and a set of  "segmented attr ibute" values geo-
referenced in the curvimetr ic frame which geometr ical ly and funct ional ly descr ibes the given road The
process of the GDF road network def ini t ion starts with the ident i f icat ion of the Road Junct ions" as
intersect ion potnts of road axis.  Subsequent ly,  the "point seed" is clustered obtaining a set of  Road
Elements",  each start ing and ending at a "Road Junct ion" and, f inal ly,  the segmented attr ibutes curvimetr ic
references are reported to each "Road Element". In the figures 3 and 4 we can see the interface of the
photogrammetr ic process, specif ical ly developed for this project,  and a snapshot of the f inal  result  imported
into the Intergraph GDF Viewer which assures the GDF 3.0 compttance.

;  - '  ' . -  { ' . . ,
, t . ! . '  -  f È  i : i . i , . :  l .  . i i

Fig.3: The main interface of the MMS photo observat ion process
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Fio.4: The exoerimental  road network database ooened bv the Inteoraoh GDF viewer



The mms accuracies, cert i f ied by the Tr ieste Universi ty,  are compl iant with the ADAS (Advanced Driver
Assistance Systems) requirements, as specif ied in the Nextmap project of  the European ITS Research
Oroan isa t ion .

The Road Cadastre assessment

The experimental  approach is also appl ied to the frnal  phase of the work, concerning the assessment of the
produced "Road Cadastre .  The technical  specif icat ions of the Ministry only requires the cartographic
correctness of the road network qraph.

Some prob lems then ar ises .
1 the road network graph rs an abstract ent i ty;
2. the road axis is not accurately def ined by theMinistry specif icat ions (see Fig 5);

_ J : . ì \

't-\

the junctron rndividuat ion is not an exact process, but rel ies on some "funct ional" and extremely
arbi trary cr i ter ia,
the mater ial izat ion of the "point seed" is not required (and not feasable, obviously);  the only road
reference system mater ial izat ion is achievable by double georeferencing the mi lestones (the so-
cal led "cippi  chi lometr ic i")  in the cartographic reference and in the road curvimetrrc reference system
(e.g by the mean of the curvimetr ic distance and the axis offset,  al tough the Ministry specif icat ions
does not contains any offset request . . . ) ;
no suggest ions are made to evaluate the acceptabi l i ty of  the road lane and the values of the other
segmented attr ibutes;
the requested accuracy of 10 cm of the lane width is very di f f icul t  to achieve; often the road lateral
mark are missed and the pavement edge is not regular or unident i f iable (e.g because of the
presence of 3rass and so forth);  furthermore, when the assessment is made, the pavement
maintenance act iv i t ies can change the or iginal  measure;
no sucoest ions are made to evaluate the consistencv an comoleteness of the f inal  data base.

Our approach to the "Road Cadastre" assessment ts the fol lowing:
a) we have measured several  l i t t le segments on the road axis and the road pavement edges,

opportunely distr ibuted along the graph (see Fig.6);  the team, the tools and the tecniques employed
in this phase (kinematic GPS survey, see Fig. 7,  lef t)  are not the same employed in the matn
campaign; this way, we can test the repeteabi l i ty of  measures and the intepretat ion of the Mintstry
specif icat ions,

b) the data obtained for the road axis are then projected and compared with the main graph; the result
shows only some minor problems in the planimetr ic coordinates of road axis (see Fig.7 ,  r ight:  in blue
the main point seed, in red the assessment data),

c) to evaluate the road width measures of the "Road Cadastre" we consider an acceptable precision of
50 cm (because of the un-exactness of the road edge ident i f icat ion process, as depicted in the point

6 .

Figure 5 -  The road axis uncertainty



6 above; this assumption respects anyway the
ADAS appl icat ions);  the result  shows only some

requ i rements  o f  the  Er t i co-NextMap EU pro jec t
minor  p rob lems in  curves  and in te rsec t ions :
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Figure 6 -  The test s i tes in the assessment phase

d) to evaluate the completeness and consistency of the f inal  database, we make some a-spat ial
queries to ident i fy the orphan" entrtres and geometr ies and some spat ial  query to evaluate the
correctness of the dynamic segmentat ion, because of no costraints exists on the database structure;
this act iv i ty also shows only some minor problems;

e) no evaluat ions are possible for the junct ions and intersect ions, as depicted in the point 3 above; the
only act iv i ty ts the col lect ion of the documents explaining the adopted funct ional cr i ter ia.

Def ini t rvely some aspects of the 'Road Cadastre" need more rnvest igat ion
1 What  ts  the  main  goa l  o f  the  Road Cadast re  ?  In  the  Mrnrs t ry  spec i f rca t ion  i t  seems to  be  an' inventory" ,  bu t  the  use fu lness  and func t iona l r ty  a re  no t  rnd ica ted  We assume tha t  the  main  goa l  o f

the Road Cadastre" ts the support  for several  information systems and appl icat ions such as traf f ic
f lee ts ,  acc idents ,  rou t ing ,  s igns ,  pavement  management  and ADAS app l ica t ions .  Th is  assumpt ron
requests a good repeteabi l i ty (and, def ini t ively,  a more exact specif icatron) of the junct ions and axis
ident i f icat ion process; conversely,  a less-restr ict ive precision on the road width measures is possible,
because of the high cost and useless of the actual one;

2. The requested accuracy of the segmented attr ibutes makes rn some cases a non-sense i f  compared
with the achievable accuracv in curvimetr ic coordinates.

Figure 7 -  The road axis repeteabi l i ty Left :  survey process: Right evaluat ion



Accidents data-base

Accidents data wi l l  be suppl ied by the Local Off ice of the Governement,  that col lects data from Pol ice and
Carabtnier i ,  and by the Consort ium of municipal i t ies of Val Vibrata, that col lects data from Municipal i t ies.
The agreement with the Local Off ice of the Governement states Teramo Province wi l l  automatical ly acquire
on the informatic network. The old accidents data wi l l  be suppl ied bv ISTAT (the l tal ian stat ist icat Inst i tute)
and they  w i l l  inpu t  w i th  manua l  p rocedure .

Traffic flow data-base

Eighteen traff ic survey stat ions are located on the road network show in f i rgure 4. Every stat ion is equrped
with two coi ls and a f ived l ink with the survey equipment.  The lat ter can record the traf f ic f low for every class
of vehicles, the transi t  speed and the type of vehicle.

The Road Sign Data-base

The development of data-base fol lows two phases:

1 .  START: the quickest tool  actual ly avai lable to create a data-base is the automatic cont inuous survey by
means of the mobi le mapping system (mms). In the Pi lot  Project of  Teramo Province this phase has
been performed at the same t ime of the survey for the road cadastre. The coordinates and the kinds of
al l  the signs (pavements markings, roads signs and traff ic l ights) on the road network has been
recorded. So al l  the signs are geo-referenced.

2. DATABASE UPDATING: the mms could be used to upgrade the data-base of s igns. Al ternatrvely,
especial ly when the survey is l imited to few data, the fol lowing procedure can be used:
1 .  manual survey of technical  character ist ics and the condit ions of the signs with a survey paper form

According to l tal ian law, every sign must have wri t ten on the back:
-  the name of manufacturer and suppl ier of  the sign

the year of manufacture
the owner of the road
the reference of the decree of apposit ion ( for regulatory signs only).

Al l  these information must be surveyed and recorded.
In addit ion, i t  is important to have information on vis ibi l i ty,  readabi l i ty and condit ions of maintenance
for every sign, according to the standard of l ta l ian Road Code.

2 photographic survey of the signs with a geo-referenced digi tal  camera;
3 input of gathered data and photos on computer.

The road sign data-base is composed by:
-  a road network descr ipt ion based upon the set of  Road Cadastre's ent i t ies, compl iant wrth the GDF 3 0

theme Road and Ferr ies"
^  ' ^^a  ̂  ̂ ^  ' ^^^ - rp t ion  based upon a  se t  en t i t ies  inc luded in  the  GDF 3  0  theme Road Furn i tu re '-  d  r u d u  ù r g i l  u g ò u r  I

The dangerous si tuat ion analysis

The main goal to reach with the Road Information System is the Dangerous Situation Analysis on the road
network of Teramo province (see f ig.2).  This analysis is made of the fol lowing phases:

1
2

implementat ion and updat ing of cadastre, accidents and traff ic f lows data-bases;
def ini t ion of road sect ions with simi lar geometr ic and traff ic character ist ics;
aggregate accident analysis to def ine the most dangerous sect ions and intersect ions. In this phase the
analyser can choose among di f ferent accident indicators, that he can def ines in the analysis software;
desegregated accident analysis to ident i fy the main causes of accidents and to study the possible
solutrons to the oroblem.

4 .

By means of this analysis the technicians of the administrat ion can ident i fy the pr ior i ty of maintenance works
It  is c lear that this procedure is effrc ient only i f  the data-base are always update and the data-base
management software can make queries that can clear ly highl ight the causes of a repet i t ive accident.



The comparison between the results of the Dangerous Situation Analysis and the results of the Safefy
Review can be very useful ,  because i t  can l ink the accident causes to the geometr ic and organisat ion
defects of the examined road. This means that the Safety Review has two funct ions:
-  to be a support  of  the desegregate analysis to ident i fy and remove the accident causes l inked to the

road;
- to ident i fy the road defects,  that could be an accident cause. However,  in many cases, these defects are

not a real cause of accident because, i f  the users know the road and i ts dangers, they general ly have a
careful  behaviour.

At the moment the software for the dangerous si tuat ion analysis is in progress and i t  wi l l  be avai lable for the
end o f  th is  year  w i th  the  name o f  ASPES (Ana l is r  de l le  S i tuaz ionr  d i  Per ico lo  per  la  S icurezza) .
Instead i t  is already avai lable (and operat ing in the Off ice of Teramo Province),  the sect ion of the software for
the road sign management system (see next paragraph).

The Road Sign Maintenance System

The software is composed by the fol lowing subrout ines:
UPDATING SUBROUTINE (with restr icted access):  i t  a l lows

- maintenance and updat ing of data with accuracy requirements (as the coordinates of the road).  The
access to these subrout ines is restr icted to the company that manage the software;

-  maintenance and update of data without accuracy requirements that can be often var iable during
the t ime (as condit ions of road signs).  The access to these subrout ines is restr icted to
Administrat ion technicians.

QUERING SUBROUTINE.  a l l  the  techn ic ians  o f  the  Admin is t ra t ion  can make quer ies  on  the  da tabase.  Two
krnds of oueries are oossible:
-  marn tenance quer ies :  i .e .  quer ies  on  the  phys ica l  cond i t ion  o f  the  s igns ;  fo r  example ,  how many and

whrch  s rgns  must  be  changed un t i l  a  de f ined da te ;
-  des ign  quer ies  ie .  quer ies  on  the  loca t ion  o f  the  d i f fe ren t  k inds  o f  s igns  fo r  d i f fe ren t  roads  Thrs

subrout ine al lows to see the signs and the traf f ic l ight phases on the screen.

Some outputs of the software are shown in the fol lowing f igures to better explain the data-base
It  rs possrble to choose a stngle road of the network (Theme 'Road and Ferry") on the menu or on the map
on the screen (for example "strada provinciale n 259 - provrncial  road n.259 in frg 5)
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Fig. B .  The road network of Teramo Province

The surveyed signposts are shown with a green dot on the map (f ig.6) and select ing one of these by the
mouse you can have al l  the information about i t .
The length of the selected road element,  the progressive of the signpost in the road element,  the progressive
in the whole road are shown. The geometr ic character ist ics of the road close to the signpost are shown in a
pop-up window "Geometry" (Catalogue of Relat ions):  longitudinal s lope, vert ical  radius, hor izontal  radius,
cross slope.



Another window with two menus is avai lable for the signpost ( f ig 7) "General  Data" where the directron and
the srde of the road where the signpost is instal led, the mater ial ,  the type and the co-ordinate of the signpost
:ra l ictorr  t f inT\ anrt  "Condit ions'  where the condit ion, the name of the instal ler and the date of instal lat ion
^ . ^  / ^ ^ ^ . n ^ ^  - r h . ^ ^
dre  reuurueu r ree  rnenus  are  ava i lab le  fo r  every  s ign  on  the  same s ignpos t  ( f ig  8 )  "Genera l  Data" ,
Refractrng fr lm" and "Maintenance".

Symbol,  ident i f ier code, or ientat ion, type of s ign, dimensional c lass and decree of apposìtron ( for regulatory
signs) are in "General  data' .  The condit ion of the refract ing f i lm, the refract ing class, the expiry date and the
instal lat ion date are l isted in "Refract ing f i lm" The past maintenance works are l isted in "Maintenance"
Queries on al l  the i tems in the menus can be made.

Fig.9 :The geometr ic character ist ics of the road close to the signpost
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Fig .1  1  The da ta  on  the  s ign

CONCLUSION

The Provincial  Administrat ion of Teramo, l taly,  has implemenied a Road Information System as an important
part  of  the Pi lot  Project to increase Road Safety.  The project was developed by the Administrat ion to access
to the f inancial  aids forecasted in the Nat ional Plan for Road Safety (NPRS), promoted by the l tal ian Ministry
of Publ ic Works (now Minrstry of Infrastructure and Transportat ion).
The Road Information System is l inked to the data-bases of cadastre, t raf f ic,  accidents and road signs
implemented in the pi lot  project.  The data-bases are managed by a software composed by two kinds of
subrout ines :  to  upgrade the  da ta  and to  make quer ies .
The system could be very useful  for the Administrat ion i f  the database wi l l  be updated constant ly and i f  the
o ther  loca l  Admin ts t ra t ions  (as  mun ic ipa l i t ies )cou ld  consu l t  i t  to  have a  homogeneous and in tegra ted  sys tem
of asset maintenance in the whole province.
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