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Abstract: Improvement of winter road maintenance is one of
the most important tasks in snowy regions. Despitewell
structured methodology that provides clear performance criteria,
there are still many controversial questions in ths field. Winter
road maintenance is a set of activities with the ma task to
ensure the usability of road network, affected by wather,
considering constantly growing demand of mobility. The
aspiration to ensure more qualitative road servicelevel with
limited resources becomes the drive of the field he. Intelligent
Transportation Systems (ITS) provide a proper platfom for
achieving these goals by influencing all groups ofnterests
synergically. Tools for the support of decision makig, automatic
registration of winter works and traffic informatio n services are
the basic directions where ITS meets winter road matenance in
Latvia. The proceeding describes the analysis of crent
situation, ongoing projects and vision of future inthis field.
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road winter maintenance

INTRODUCTION

Road routine maintenance is a set of activitieSopered
continuously all year long and it is aimed to pdevia defined
mobility level in the road network, also in emerggn
situations, ensure the passability of road and aiper
liquidation of traffic dangers. In Latvia winterrs&e (snow
clearing from road, spreading with anti-skid matks)
included in the routine maintenance programme covhe
period from November to March. Meteorological cdiwtis
and territories affected by them are dynamicallyiakle
factors and actual driving conditions depend onesav
factors. Unlike other road maintenance works thaweh
servicing or partly reconstruction character arat #ffect the
lifecycle of road structure, winter road mainterarserves
only short-term mobility needs and
performance from road maintainers.

Improvement of winter road maintenance is one efrtiost
important tasks in snowy regions. Despite well ctueed
methodology that provides clear performance ceteas well
as, variety of organizational and technological soeas for
achieving them, there are still many controvergigstions in
this field. In relation to winter road maintenantere are 3
fundamental groups of interests who may not alvase the
same point of view:

1. target group — road users who are interested tivaem
conditions do to affect traffic and who want indiuvally
oriented informative support on actual traffic aiion;

2. performance group — contractors who are interestéae
biggest possible profit from performed works;

3. control group — road administrations that are egexd in
optimal
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requires adexuat

use of resources by updating winter roa

maintenance  standards  and their
implementation.
Considering that winter road maintenance has alypart
prospective and immediate character for achieveatrically
short-term goals, many connected aspects are divaisat
includes, for example, technical standardizationpofcess,
contract term and framework, form of payment, work
registration and performance evaluation. In thisagion the
aspiration to ensure more qualitative road serléeel with
limited resources becomes the drive of the field.
ITS provides a good platform for achieving thesalgady
influencing all groups of interests synergicallyetiWork of
stationary and mobile road sensors, technologiewialess
data transmission, dynamic databases, GIS, GNSStheaid
integrated solutions allow to develop economicdégsible
services that are directed to the improvementaifitr safety,
simultaneously giving a chance to improve winteado
maintenance. Instruments for supporting decisiorkingga
automatic registration of works and traffic inforioa
services are the basic directions where ITS megtemnroad

maintenance in Latvia (fig.1.).
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Fig.1. Aspects related to a role of ITS in roadtefirmaintenance

ROAD WINTER MAINTENANCE

The present road maintenance standard in Latviaetethe
provision of certain level of service as a proces&eeping
road operating indicators in acceptable range widximal
terms for liquidation of discovered inadequaciesd an
resumption of normative conditions [1]. However,e th
evolution of quality criteria of winter road maingnce is
connected with transition from specific performanoeroad
usability criteria because from drivers’ positioroad
maintenance quality is characterised by the pravideving

onditions but not by the amount of works perforneedheir
echnical performance.
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Requirements for work performance define the fraorkw
of technological regulations (specifications) bueasurable
requirements are defined for the final product. Seheare
traditional criteria for the evaluation of perfornc® of road
works but they do not fully comply with the requéstensure
constant serviceability of road. However, the impdamtation
of road routine maintenance and PPP projects atemlto
active action of road workers on the served road ith based
on defining the service level. Starting from thévedl winter
road maintenance requires more developed instriamfemt
supporting decision making which ITS may providenfrroad
condition monitoring to expert system applicatioms. the
highest quality level the road works are valuatedirectly,
through mobility criteria such as dynamics of humbgroad
traffic accidents and traffic intensity. Basicallyey are the
most objective ones since they evaluate road guayitactual
traffic parametres and such work evaluation shbeldeached
in the future (in the beginning as additional bas)s At

present the implementation of Latvian winter roanriving

maintenance takes place according to a combineceinwith
a tendency to gradually transfer to fixed paymenteinsuring
service level. That would facilitate the adminititra of these
works and encourage contractors for innovative @ggires.

From technological position both strategies for dski
elimination (prevalent), and strategies for skigyamtion are
applied in practise. Skid prevention approach mearssiring
a constantly clean surface without any ice anchis tontext
only preventive treating with chemical anti-skid taréals is
necessary. It is not suitable for roads with loaffic intensity,
as well as, in some meteorological situations itas possible
to do without skid elimination and use of abrasargi-skid
materials. Skid prevention is especially usefucéses when
preventive surface dressing is self-sufficient anther
activities do not follow (black ice or white frogar example).
In general these strategies of winter road maimeaahould
be applied together, increasing technological diter of
processes so that in specific conditions it wowddobssible to
choose the best solution. Potential benefit oftetya of skid
prevention is increased traffic safety with morermamical
use of chemical agents [2]. Base of preventive -skitl
measures is proper and timely decision making ithétased
on accurate (probability more than 90 %) forecdsroad
condition for the next 2 — 8 hours. To predict sépy
conditions, several information sources are beisgdu road
weather stations, weather radars, weather sasellgensor
network of national weather service, road thermplyaetc.)
that are integrated on the basis of digital modelraad
weather condition forecast to what instruments ugfp®rting
decision making of the next generation — expertesygs —
may be subordinated (fig.2.). In Latvia severapstare being
taken in this direction although sufficient levelf o
standardisation and implementation of skid prewenti
strategy on constant basis is still not reacheds @inection is
perspective because, when looking back at thesstati of
weather conditions in Latvia, potentially it could applied to
more than half of winter road maintenance works.
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Fig.2. Architecture of expert system’s prototypevanter road maintenance

Apart from administrative position of individual ads,
homogeneous level of road service and related idraff
information services have to be provided in the liputbad
network ensuring even and sequentially, not rapiciyanging
conditions for road wusers. It means that
implementation of winter road maintenance has to be
coordinated between state and municipal road adirations,
as well as, between urban and rural territoriessk¥a
mentioned in this chapter may not be solved in rutwus
mode, it is useful to link them with general deyetent of
ITS.

ITSOF LATVIAN STATE ROAD NETWORK

From the view of road network administration thenme
three basic directions for improving mobility: maess of
transport infrastructure (including road routineimt@nance);
administrative measures that direct public demamd f
transport and ITS. ITS refers to efforts to adainfation and
communications technology to transport to improafety and
efficiency. When planning implementation of ITShés to be
understood that, even though it has intermodalffqulat its
development has to be oriented directly to motamngport as a
dominant kind of transport. Mobility in the transpeystem is
described by factor system: traffic participant ehicle —
environment. Regardless of close interaction of¢hfactors,
traffic participant is the only logical element whaoy acting
according to external conditions, individually effe the
mobility to the greatest extent, therefore at flis$ solutions
have to ensure the awareness of traffic particgpaand
support their adequate actions. In relation to road
administration competence, various ITS products rhay
divided in four basic groups:

1. gathering of data related to road traffic;

2. distribution of traffic information to road user

3. adaptive traffic management;

4. control of access to infrastructure.

Objective feasibility study of ITS is a complicatéskue
because the diversity of solutions, correlatiorhviggislation,
significant impact of individual factors of usens gesults and
rapid development of base technologies in the seuntke it
difficult to do accurate calculations. However, ceptual
assumptions allow to conclude that general investnaad
return effect of ITS is remarkable in financial e,
approximately 1 to 5 where 89 % of benefits arémested as
improvement of mobility (macro effect) and 11 % dweds
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saved in infrastructure management and maintenédioect
benefits of implementers) [3].

Obviously it is wrong to develop ITS solutions segaly
from other infrastructure management aspects. Haehand
subsystems of ITS have to be available multi-furally as

professional weather services and they can alswid®o
valuable data contribution to ITS in general (Table

TABLE 1
Connection between ITS and winter road maintenance

much as possible. Implementation of ITS is effectonly if
approached as a system by taking into accountrdmagport is

ITS data, generated in the| ITS services, designed fo

a dynamic multicomponent system and is a subject
multitudinous scenarios of development and theiucstral

transformation in the process of implementation. the
structure of ITS three sequential inner functiongymnbe
identified: data acquisitiokrdata processingfinal services,

and their mutual integration is the primary task.
In Latvia for a long time there was no clear vismfriong-
term development of ITS and single ITS platform diat

exist, only several fragments of it, that substdlti
complicated compatibility raising difficulties forfurther
development. In 2005 within “Latvian State RoadsTraffic
Information Centre (TIC) was established and ewaresITS
is being developed sequentially by single functioseheme

af process of WRM the use in WRM
Characteristics of general Basic services:

driving conditions road weather information
Real-time data of activity of | system;

maintenance equipment videosurveilance system;
Transmissions of mobile truck control system
sensors attached to Combined and derivative
maintenance equipment services:

Data on unusual traffic complex weather resources;

situations (accidents, dangersexpert systems (decision
obstacles, congestions etc.),| making support);
traced by road workers automatic system of

performed work registration

that supports current and prospective technologioaitions
(Fig-3.). Integration level of ITS elements aregkdy defined
by its central element — TIC — that processes amdaidates

Update of road service levelg
(once in season)

data flows from various sources in twenty-four hoegime,

transforming them into services of traffic inforneat and

adaptive traffic management, as well as, providiogd

authorities with operational data on works to benealo
immediately to eliminate traffic disturbances. Todtb road

weather stations are included in ITS monitoring tesys

equipped with video surveillance devices and 2Iffitra
counting points on state main roads; they gainima-diata for

ITS service, and the statistics is also used femieds of road
network planning. When developing ITS monitoringteyns,

many individual considerations are taken into aotathat

define optimal placement of road sensors and n&tw@ensity,

users and interfaces of data application, intenalsdata

updates etc.

Road user's
support
24-hours hotline
5025555
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Data exchange S
* Traffic info ¢ Distribution
channels \
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Fig.3. Functional architecture of ITS

Primarily ITS is focused on traffic participantsdamsed for
the needs of management of transport infrastructhoeigh its
functions meet special needs of much wider targeiemce,

including: operators of neighbouring road networks| -

professional road hauliers, emergency services @ther
users of ITS. Road maintenance contractors showdd
mentioned separately, they are interested primaiily
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Rapid development of GIS databases, their adaptatio
to requirements of infrastructure management and
accessibility to great amount of public geospatial
information opens up new opportunities in the asialy
of road winter maintenance criteria since they rhay
valuated by considering not only traffic, but alsther
data (demography, economy, land use etc.), therefor
supporting the selection of the most appropriateleho
of winter road maintenance for specific needs.

Functions of distribution of traffic information
(passive action) and adaptive traffic managemestiv@a
action) in the ITS structure are quite differentt bu
interconnected. For the first quite big toleranoes/ be
allowed and up to certain level it may be basednipai
on organizational measures therefore ITS developmen
starts with it, but the second is absolutely distre
technically more complicated and requires high llefe
inner automation of the system (Figure 4).

TELEMATICS

SOURCES OF
INFORMATION

¢ WAP WEB TV )

DERRIVED UNITS OF TRAFFIC INFORMATION

¢ WAP WEB TV Teletext Radio RDS-TMC__

€ Traffic management flow

- - Informational flow

Fig.4. Functional data flows in ITS structure
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With the exception of separate signal-controllexcfions,
where it would be useful to improve traffic capgaitith the
help of “smart” traffic lights, there are no vitakeds for the
implementation of solutions of adaptive traffic rmgement in
the Latvian state road network. The above mentioliesi
functionality and its structural sustainability &chievable
better if its basis contains “open” (available, lagpable and
updateable) IT and telecommunication solutions thad
technologically based on OSI model [4].

RELATED TRAFFIC INFORMATION SERVICES

Traffic information contains wide range of data anrent
situation in road network that is available toficaparticipants
and specialized users (including winter road maiatee
units) before trip and, what is especially impottan real-
time. Today road users may receive public infororaton
traffic situation in Latvia in the national travels’ portal
www.celugids.lv and through mass media (radio, nparsals,
television). One of the problems is that coordmatof traffic

B

o

Pre-trip services On-trip services

-

[ Real-time svent information

| Traffic conditions information

| Travel time information

‘Weather Information

PRRRANEF

[ Spesd limit information

Road traffic services

|

[ Co-modal traveller information |

Co-modal services

Fig.5. Development of traffic information services

Considering organizational difficulties and remadolea
investments for distribution of traffic informatipnthis
function may be delegated to commercial trafficimfation
operators. In the end of 2007 the Finnish compdbgstia”
came out with similar initiative, it wanted to exmuh its
coverage of pre-trip and interactive services odffit

data between public organizations (road and emeygeninformation in the Baltic region. In the acceptezbperation

authorities, municipalities) is not elaborated gmablished
information may be delayed and fragmented. In @mdito

that it mostly has a pre-trip character that doesallow to

increase the number of potential users. Interactradfic

information is broadcast by radio stations ancklists report
and receive messages about traffic problems onrageneral
the level of current services of traffic informatids not
sufficient, also because data are often not atixibu
(cartographically attached) and user interfacesnatarbe
adjusted individually that do not allow to work gnkith the

data of certain route. At present the work is ioguess to
provide limited public access to several ITS maimiigp

systems (road weather stations, video surveillara traffic
counting systems) but these, too, are only optiand not
structured final products.

Information exchange between ITS and
maintenance service is a two-way process. Workopmers
and supervisors use complex meteorological weluresms a
support instrument of decision making. Work perferm
provide ITS informative services with charactedstiof

model public services give access to original icaffata to
operator who processes them and creates final ptadBeing
interested in multi-source information, the operatm its
platform integrates information on road, publicnsport and
intermodal traffic information (fig.6.). First reéime services
of traffic information are planned to be offeredthe Latvian
market in the end of 2009. Road sector is intedeste
involvement of the biggest possible number of ofmesato
increase the number of final services and raise thality in

competitive conditions making them accessible taemand
more users.

Now in the world indirect form of monitoring is baming

more popular, it is based on floating car data (FCD

technology. Although FCD products do not match uihwhe
precision of measurements, it is enough for

be used in traffic information services. Virtualndee that
contains vehicles equipped with GNSS receivers shate as
mobile traffic sensors is available in Latvia, t@ityGuide,
for example). At present it has not gained poptyaby the

driving conditions (data on sections — main roadsl a middle of 2009 reaching only couple of hundredsacfive

maintenance technologies — regional and local roacs
updated once in two hours). By the principle, IT8vies
have to work with such cooperation schemes so thhgn
summarizing data from several sources, it woulgobssible
to transmit them to vehicle navigators, devicesnudbile

participants (their number, nevertheless, is prigoal to the
quality of service). In the context of winter roagintenance
FCD may serve as an instrument displaying activépsgent
of winter road maintenance in user interfaces sianew
clearing and spreading machinery may slow dowrfit¢raind

telephony and RDS-TMC radio receivers providingeliv create bigger risk of traffic accidents due to taking

broadcast of targeted, route-oriented traffic infation
(Figure 5). Pre-trip information, too, should becdted in
united web and wap applications of organizationwgit@
maps with multi-source data structured in layerdere
national travellers portal could become the unifigérface of
traffic data publication.

manoeuvres, and it would be helpful if drivers cbttceive
warnings within their selected route. By installiagtivity
status button in the maintenance vehicle involvethe FCD
(in the simplest version) or linking it to the syst of
automatic work registration, it is possible to pdevreal-time
information about locations of winter road mainteca
activities.
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Fig.6. Concept of integrated traffic informatiomsee

VISION OF DEVELOPMENT

Due to global economical crisis the budget of Latvioad
sector is substantially decreased and that nedwtaféects
projects of winter road maintenance and ITS. On dtfeer
hand ITS sector in Europe developed mainly in thgonal
level for many years is waiting for the EU direetion further
ITS development in all its territory and bindingrasegy
(probably it will come into force already in 201Mecessity
of international regulations and their form is antroversial
question but there is a positive trend to suppodperative
system and development of international servicesfufther
improvement of mobility (fig.7.).
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Manitoring systems g

For a safe network

To decrease traffic fatalities
25% in 10 years
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Incident Detection Systerms
For an environmental

friendly network

To help decrease CO, emission
10% in 10 years

Towards a zero congestion network

NN NN B N EN S

Car navigation systems

Traffic Information Centre

Fig.7. Principles and planned schedule of ITS developroeriU scale

ITS development in the EU level means achievingneelf
minimal requirements that would be binding to akmber
states, at the same time not limiting addition oftra
properties that would result from individual sté&etors, for
example, current technological level of ITS, regments
(traffic flow, regional factors, etc.) an availablesources for
the development of ITS sector.

Judging by drafts of these documents, initially thE
initiative will ensure only unified understanding 'S but
many technical aspects still remain unclear. Sbey should
be approved in the level of standardization docuatem so
that they could be correctly implemented in thdamal level
by ensuring the required compatibility. The mospariant
aspect is optimal use of ITS data, included in B¢ ITS

36

strategy as the primary task and achieving of ofh&rgoals

should be based on it. Regarding this matter innbarest

future it would be useful to agree on the followiagpects

(fig.8.):

— classification of ITS data;

— defining of minimal amount of ITS data for interiveal
services;

— institutional responsibility for providing ITS data

— technical aspects of providing accessibility to Id&a (data
format, infrastructure of data exchange etc.).

Concrete technical aspects should be primaraly defined for

providing ITS interoperability on international (EU) level
Road  Road authorities
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Travel

6
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Fig.8. ITS data flow

When developing the classification of ITS data datining
its adaptation, it could be useful to follow thigyical division:
— by basic category (road, traffic and travel data);
— by activity status (static, variable and real-time)
— by necessary form (minimal amount and extra data);
— by responsibility for data provision (road units,
emergency services etc.).

Main effort of road

authorities

Travel Traffic
data data

USER ORIENTED
SERVICES
collective and coherent Open sources of Road
accessible ITS dO:
related data ata
ITS METADATA

DATABASE

Fig.9. Hierarchy of ITS data categories in the emhtof the system’s
functionality

When discussing data, it has to be understood itHads
clear hierarchy in the ITS structure (fig.9.) wheread data
creates geospatial attachment of transport infreistre
parameters to e-services, traffic data reflectsecrsituation
on road but travel data is a derived product oritamfdl
information (travel time, objects of interests, eirctive
routing, multi-modal information etc.). As showntime Table
1, winter road maintenance and ITS have many cdiumsc
that are related to both initial data circulatiord especifically
oriented services.

In general the balanced long-term development & I3
not an easy task, especially in the East-Europeamtdes
where its current level is not very high and tréster cannot
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hope for big state investments in the nearest dutum this From the administrative point of view, it seemspaete
situation operation within available possibilitibecomes the ITS services may have influence on different aspettroad
leading motive. First is the maximal orientation ‘l@ght”  winter maintenance (fig.10.).

technologies (wireless data transmission, GNSSulpopiser Winter road maintenance authority should supplyadat
interfaces etc.) that allows to raise ITS efficigneithout the situation on road as complete as possiblespetialized
investments in the infrastructure (road telematitsffic ITS services should provide qualitative decision kimg
management centres, wired communications). Secosdpport regarding both work performance, supermisamd
technological direction is to make ITS solutions Itmu strategic aspects of road maintenance (standaiatizat
functional as much as possible with the emphasisoombined organizational aspects etc.). In Latvia the cursgntation in
technologies of road monitoring that records ihitlata and this field may be described as settling of basiwises, but
provides their derivations (for example, road videgotential development is connected with expertesyst for
surveillance has to be able to support the follgwfimctions: the implementation of skid prevention strategied ase of
visual picture—> traffic counting > active traffic sensor). machinery of winter road maintenance as multi-fiomal,
From administrative position PPP schemes have to beobile road sensors.

supported when road administrations provide bakiments

of ITS (develop road monitoring systems and ensure

availability ofdtheir (_jatal, as weILas,_work witlmer.ser;](iceis REFERENCES
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Boriss Jdisejevs. ITS risiajumi Latvijas celu uztureSanai ziena

Cdu uztugSanas pilnveidoSana zianr viens no svagakajiem uzdevumiem sniegotajogsienos. Neskatoties uz labi strukito metodolgiju, kas nodroSina
skaidrus izpiluma kritrijus, Safi joma joprojam ir daudz nevienneémigu jaufijumu. Céu uztugSana ziem ir dartibu kopums, lai nodro&itu cdu tikla

netrau€tu lietoSanu maiigos laika apgklos, nemot \era arvien pieaug@s mobiliites pratbas. Bitiba braukSanas apdli ir atkafigi no daudziem
dinamiskiem faktoriem. Centieni, lai nodrogim kvalitaitvaku autosatiksmes servisu ar ierobezotiem resurdidiiat par virztajspeku. Inteligen& transporta
sisema (ITS) var nodroSit atbilstoSu pamatu, lai sasniegtu Sosrkas. Ekspertu sistnas (tehnisko&mumu pigem3Sanas atbalsts, autatiskie darbu
registratori) un satiksmes inforinijas pakalpojumi ir tie pamata virzieni, kur ITBinajumi tiek piekgoti Latvijas céu uztueSanai ziera. Butiski, ka tiek

gatavota EK direkva ITS afistbas harmoniganai Eiropas Savidha, tade] saisito datu kopuma Klasifilcija, tehnisks sada@bas un to multimoilas

izmantoSanas principilst noZmigi nacioralo ITS platformu izveidei. Rakatizanalizta paSreigja situacija, realizjamie projekti un akotnes redgums Saj

joma.

Bopuc Enxncees. Pemennss UTC ni1s1 3MMHero cojaep:kaHusi JaTBUHCKUX 10por

VYiydmeHue 3UMHETO COJep)KaHHE NOpPOT SIBISETCS ONHOM M3 HamOoliee BaKHBIX 33aJad B CEBEPHHUX pEruoHax. HecMoTps Ha XOpoUIO CTPYKTYPUPOBAHHYIO
METO/IOJIOTHIO, KOTOpasi 00ecreyrBaeT YeTKUEe KPUTEPUU BBIOIHEHHS paboT, €cTh elie MHOTO HEPELICHHBIX BOIPOCOB B ATOH 00JacTH. 3UMHEE COACpPIKaHUE
JIOPOT TPEACTABISIET COOON KOMILIEKC Mep MO OOSCHEeUYEHUIO OCCIPEensITCTBEHHOH JKCIUTyaTallMi AOPOXKHOW CETH NPH MOCTOSHHO MEHSIOLIMXCS MOTOJHBIX
YCIOBUSIX, C Y4ETOM IOBBINICHUS TpeOoBaHMN MOOMIbHOCTH. DaKTHUECKHE YCIOBHS BOXICHHS 3aBHCAT OT MHOTUX JUHAMHYECKUX (aKTOPOB. Y CHIIHS,
HarnpasJeHHble Ha oOecrieueHue 6oJiee BBICOKOIO aBTOTPAHCIIOPTHOIO CEPBUCA TPHU OIPAHUUYEHHBIX PECYpCax, CTAHOBATCS 31€Ch JABHXKYLIEH CHUIION MPOLIECCOB
passutust. UHTesmmrentaas tpancnopraas cuctema (MTC) moxer 00ecnednTh COOTBETCTBYIOILYIO IUIAT(GOPMY Ui JOCTHKCHHS 3THX LEiell. DKCIepTHbIe
cucteMbl (MO/IEPIKKA PHHSTHS TEXHAYECKH OOOCHOBAHHBIX PEIICHUIA, PETHCTPATOPHI TEXHONOTHUECKUX OMEpaInii) U CEepBUCHI MH(OPMAIUS O IBUKCHUN
SIBJIIFOTCSL OCHOBHBIMH HAlpaBJIeHUAMH, 110 KoTopbiM M TC MHTErpupyeTcst ¢ CEKTOPOM 3MMHET0 coziepkaHus opor B JlarBuu. BaxHbIM acniekToM sBIIsieTCs TO,
yro EK roroBut mupekTHBy K rapmonumsaiuu paszsutus UTC B EC, mostomMy 00beM COOTBETCTBYIOIIMX JaHHBIX, MX KiaccHduKaims, obecrieueHne
TEXHHUYECKOW COBMECTUMOCTH U HCIIOIb30BAHUS MYJIbTHMOJATBHBIX MPUHILUIIOB CTAHOBATCS Ba)KHBIMH (haKTOPAMH NP CO3JaHHM HAIIMOHAIBHOM MIaT(hOpMBI
UTC. B cratbe npoaHaIn3upoOBaHa TEKyIas CUTYalusl, pealu3yeMble IPOSKThI U BUACHHUE Pa3BUTHSI ATOW 00IacTH.
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