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 Saab ITS

Saab IISisa speczahst ITS company that designs and dehvers some of the most
commplex and. demandmg Intelligent Transport Systems in the world today. Based in
Brisbane and backed by the worldwide resourcés of Saab Technologles Saab ITS

- applies solid design, deveiopment and dehvery methodologies to ensure that

- customers have the latest technologies delivered on time and on budget. Projects we .
are currently delivering include a real time passénger information and bus priority
system using GPS and chgitai GPRS radio in Auckland and the Tidal lane control
along Coronation Drive in Brisbane. -

Saab AB also owns the Swedish ITS company, _Aerotech Telub who have successfully
installed Variable Speed Sign systems on freeways around Stockholm. -

: 'Variable speed Ilmnts

What are they?

_ The altenng of speed s;gns along freeways such as the F3 and the Hume nghway is
» }ust one example of using Intelligent Transport Systems to improve safety and to get
.. more out of existing infrastructure. Intelligent transport systems can exist in many
© forms with the more glamorous forms evidericed in the leading edge of in-car
systems. I understand that representatives from ITS Australia have already given an
overview on Intelligent Transport Systems and I will be usmg that background
presentanon to reduce the scope of this discussion. :

: _Restnctmg our d1scussmn tojust variable speed hmlt systems certamly helps focus
the attention on one aspect of ITS. However ITS is technology based and hke many
techno}oglcal squtlons there is oﬁen niore hype than dehvery and even in one narrow
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“area of ITS 1t is 1mportant to cut through the hype and to use the best of what there is
_. here today rather than to ‘gamble on what may be. here tomorrow

- That is niot to say that we should not be creating new systems or demandm g higher.
capablhtzes and standards from our existing ITS mdustry Rather it means that we
- should be very pragmatic about ‘where to spend our money and effort. For instance 1t

~ is technically possible to receive: information from a radio broadcast or froma .

 roadside beacon and use this to indicate to a driver the current speed limit or even -

- limit the top speed of the vehicle to this speed Praetwally though, this technology

o requires almost umversal mstallat}on in vehicles to be a viable system ‘Thereisno =~ -

- doubt that the technology will exist in some vehicles i in the next couple of y years but'it
- will be decades before it is commonly accepted :

“Asa suppher and developer in'the ITS 1ndustry it is our _]()b to dehver on the promises
and for this reason I will confine this discussion to TTS technologws that can be: B
reailstxcally zmplemented teday or m the next few years

~ Dowe need Vanable speed limits

: It is all very well to be able to change the speed limit along the road at will but do we
. really need to. In areas that exhibit a continuous problem it eould be argued: that the.
“speed limit shouid be pennanently reduced or: that the road should be upgraded.

. Vanable speed hm;ts may not be needed if variable message signs offer sufficient
-~ messages and these are provided frequently enough. However the cost of a large

- - variable message sxgn at around $130 000 wﬂi prebably preclude then' wxde spread
: ‘adopﬁon R .

Wy apply

. Before cons1denng the teehnelogxcal solutlen to vana'ble speed hmlts we should look o

' 3': : “at'what we are trymg to aciueve I beheve that thlS ean be spht mto safety and
: effimency : S . : 5 _ _

- Safety

_ Safety on our roads i is very nnportant There are lots of statistics showing how
- appropriate safety measures can reduce accidents, injuries and the cost to the
- community. I'will not delve into these here. Certainly having appropnate speed limits
- are a major factorin mamtammg road safety Expeneneed traffic engineers set the
" current limits after taking into account the road geometry, trafﬁe voiumes iand use:.

- pattems and’ typlcal weather condltions

“The use of vanable speed hmlts wﬁl dlreet trafﬁc to slow down When condltlons
- detenerate or even increase the’ road speed under’ good eondltlons Applymg different -
" limits to different vehicle types would allow for control of slower heavier trucks
- withoiut penahsmg car drivers. ‘Automatic systems might' alter speed limits dependmg

. bn the weather, time of day, current traffic patterns and incidents.or road works. In -

- Sweden variable. speed limits weére introduced as part of their “Vision Zero” initiative
and respond to weather conditions. These are advisory only but have shown'a - '
~decrease in the average speed by I()% with i increasing headway Pamcularly
zmportant in areas Where ice is a major traffic hazard.

L -.':Along the F3 faeters such as smoke from: bush ﬁres and wind: gusts mayalsobean.
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~issue affectmg safety By reduemg a Iecal speed hrmt safety can be si gmﬁcantiy
enhanced : : S : _




- Effic crency

When talking about efficiency I am really talking about efficiency in our spendmg

~ dollar. With the significant investment already made in road infrastructure it is often
desirable to limit the wear and tear caused by some ‘vehicles (mainly trucks) by

-reducing the speed of certain types of vehicles. Current technology can be applied to
make surgical strikes‘at specific road users pmpomtmg only those road users that

" might cause problems such as overwezght vehicles or vehicles that are not fitted with
road friendly suspension. There are a number of technologies already being applied to

~ this aspect of road use and many of these are addressed in the mte}h gent Access
: Project bemg uﬂdertaken by Austroads : s - .

: ”Where shouId vanable hmlts appiy

. With these underlymg reasons behmd vanable speed limits understood 16t’s look at
- where these limits might apply.: Within the road network:it is useful to think of speed '
" control within two broad categories — Local and pomt to point. -

Locahsed speeds

Here we are taikmg about ad;ustmg a speed limit at a SpeCIﬁC pomt or over a short
distance as a result of }ocahsed effects.

This may be’ asa re_sult of the detection of an inciden_t_ such as a breakdown, accident
or even rocks on the road. It may also be in response to variations in weather such as

increasing wind velocities on a bridge or bush fire smoke Typically these speed limits
might only” apply overa dlstance from 1 te 5 km: - :

Ifaroadis thought of 48 number of d:screte sectlons all strung together then it is
~ possible that 4 local speed settmg might apply toa number of contiguous sections -and
- thus a sped mut ‘might be in force for 10 20 or even 50 km : :

- These limits would apply to all road users and wou}d have the same legai force as all
other speed limits signs. - : : - S _

Point to point speeds

Technology now-allows us to track specific vehicles over vast distances. A point to
point speed limit is concerned with average speeds and can be used to increase safety
by ensuring that truck drivers do pot falsify logs and drive excessively. The RTA
developed Safe-T-Cam which reads truck number plates at several locations around

" NSW is a good example: of What can be developed. This concept can be extended to

~ log all vehicles (both pnvate cars and trucks) and to track individual vehicles. The
vehicles could then be classﬁied and 1nd1v1dual speed hfmts set based on the

~ classification. : : : :

: There may be some pnvacy issues mth tlus technoiogy but appropnately managed
- this could be a ma;or contnbutor to natmnal road safety

- 'The system could be extended to prowde dnvers with a personahsed 1D card that can

be read like an e-toll card. This will link the driver to the vehicle and would allow a
form of automatic log book elzmmatmg opportunity. for faimfymg the logs and
reducmg the pressures on dnvers and subsequent dnver fatlgue 1ssU€s.

Techmcal lssues
: 'Adwsory or Legal
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Variable speed limits can be either advisory or enforceable. To be most effective a

- combination of both is needed. Current static speed signs are used to define a
maximum speed and then to indicate advisory speeds based on road geometry and
terrain below that upper limit. This works well and is generally well understood by
the pubhc There is little reason to change this mechamsm

* A mandatory speed limit cotld be set in some instances such as for trucks going down -
- steep slopes or in adverse weather conditions and advisory limits could be set for
- incident management or other lower level events. As these limits would proba’o}y be
- indicated through the use of variable speed limit signs or variablé message signs these
- signs would need to, conform cioseiy to the current Manual of Umform Traffic

' :-Control Devxces (MUTCD)
| Enforcement |

‘Where a speed 111111’: is to be enforced the mechamsm for domg ﬂ’HS should be related
tothetypeofhmlt S _ : L

Localised

Localised enforcement of variable speed limits can be done by linking a standard

fixed location radar or laser speed camera (using video detection and number plate
recognition) to the variable speed sign control system. There should be sufficient
delays introduced into the system so that motorists do not register an mfrmgcment just
as the limit changed downwards : -

' For efﬁcwncy in recordmg di g1ta1 images should bc stored and these may be
' .transmxttcd on a regular basm viaa dlg;ita} radlo hnk back toa centrai pomt for =~
. processing. IR SRRPERE L :

This tcchnoiogy is readﬂy avaﬁable in Austraha However, thcre are some legislative
: 1ssues Wlth acceptmg d1g1ta1 rmages as proof of v;olatxons m some states S

Older tcchnology film based enforcement can be used hut this will require more
manual intervention and ngen the remote nature of some of these sites may be -
conszderabiy more expensive..

Point to Pomt

Detection of a vehzcle at one pomt and time and subsequently at another pointata -
. different time can allow for average speeds to be determmcd This can then be used
- for mﬁ‘mgement detecnon over the length of the j ‘journey. '

OntheF3 and the Hume Highway the erection of a re}atwely small number of
- detection points can deliver sufficient information to be able to monitor speed
“adherence. It should be able to link this. adherence to each specific vehicle and the
- attributes of that vehwle "This will allow for very refined speed controls such as lower
- limits for vehicles of one type over another or reducmg the lmnt for vchxcies over a
~certain age. L .

The data need not be transrmtted in real tlme and can be downioaded to a central
computer on a daily basis.

~The maj or 11m1tat10ns on thls technology would seem to be gathering the appropnate
- data, mmntammg the database and. 1eg1s1atxve suppoﬂ: for this type of mﬁ*mgemem

There is a nat1ona1 1ssuc herc w1th enforcement and detectzon across state boarders
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Vanety or B:g Bang

ITS ¢an be apphed ina number of Ways to soIve spec1ﬁc issues and each

> Implementatlon can be done independent of the others. For instance a speed control

system over a bndge may. only need wind speed data to set the most appropnate '

- speed. This system could run: totally mdependem of another speed control system
focussed on rocks rolimg onto the road in'a chasm.

- It makes a Iot of sense for a road operator tobe able oz access all of the speed systems
~and vanable message signs as an integrated system Iin this’ way they could manage’ aH :
- of their assets to delivera hlgher level of service and could for instance set-all of the .
. “speed limits: along a sec‘uon of road in response to a bush ﬁre that was approachmg
but had not yet {)bscured VlSlOH :

e -This does not mean that they should all: be one system indeed T would argue that a

- variety of mteroperabie systems from dlfferem supphers enhances competitionand
- can deliver a nmich better product at a lower price: All of the various systems should B

‘be able to operate in-concert and as such they should be able to exchange data and _
operate within a standard framework. Due to the levei of parochlahsm between states
. the specification of a-suitable framework should be at anational level and should flow -
- down from the National ITS strategy. I sec that the NSW Road and Traffic Authonty
- (RTA)is already makin g 1nteroperab111ty a reqmrement in current tenders — with RTA -
.~ protocol specxﬁed for all roadside devices. This'is good for NSW but unless the other
- states fall1 in| lme 1s it good for the rest of us‘? - :

L Sensors

o 'thhm each of the m&wzdual systems there are a range of sensors avaziable to asmst
woin determmmg the mast appropnate speed These mclude L

- _'inductuve !oops

E "Normaily cut into the road after the surface is Eald these can \ also be iocated at the time
“theroad is bu11t Loops can detect vehlcle speeds, can count vehlcles and in more

i advanced uses can be used to classify vehicles. They are wxdeiy used at traffic signals

“and in ex1stmg 1nc1dent management systems Where they are Iocated approxunately
every. SOOm or less along aroad: -

Weather sensors

A w1de range of wea’eher sensors ca.n be utxizsed dependmg on Eocai needs Some more o

 comirion, sensors mciutie B

Ramfall

R _D1rect measures of the amount of ramfall thlS can aIso be combmed with sensors such -
- asriver het ght momtors 1o manage bndge access or for roads in ﬂood piams '

e ;_'._:Condensataon

Can prov1de mfonnatlon on fog levels near rwers or m the hlgh country

o Wlnd

. SabITSPyLud

_ Measures both average speeds and gusts
.Temperature S o

Can be used as an mdlcanen of abnormal condztlons m tunneis




L:ght

Commonly used to automahcaily dim vanable message sxgns at’ mght these can also
: _be used to actlvate other. llghtmg systems

Vldeo sensors o

: ':.'Sigmﬁcant advances in video processmg has resulted in-a number of very capabie
- CCTV based sensors able to detect a range of events mciudmg

Trafﬁc both movmg, stopped or contra ﬂow
- Obstructions such as rocks o N

o Fog or smoke and m some c1rcumstances ﬁre ‘

5 Radar

- Can be usedin 4 sxmliar way to. VIdeo to detect fallen rocks or sta’oonary vehicles in a '
" defined area. ‘The beneﬁts of a radar soiutlon is that is ‘will work in all weather B
conditions oy - .

Ice detectors

- Not commonly used in Australia much work has been done on these sensors in colder
climates to allow motonsts smtable wanng ofi 1cy condxtmns and to lower appropr:ate
- speed limits. : . : . :

_-'Welgh;nmot:on I
- 'Aithough niof directly used toseta speed Ilnnt wezgh in motlon systems can work in-

- conjuniction with: pomt to pomt systems and enforcement systems to’ iog a speczﬁc
' _vehxcles attnbutes RNEEEt : : : _

: _'-_Commumcations

- 'Commumcatzons forms a key part of vanable speed 51gn systems Commumcatlon A
~ gystems are of’cen the backbone of an ITS solutlon and are needed to:

Convey sensor mformatlon to a variable speed controi system Thxs data may be
vehicle detect:ons from loops, video detectlon of srnoke or feg, telemetry data from
'Weather sensmg dev1ces or other sensors ' :

. Convey the speed messages to the s1gns and appropnate messages o any vanab}e
message mgns . _ _

L -Send enforcement zmages or data capture (m the case of pomt to pomt detoctlons)

I backto the mfrmgement system This rhay be summary data- such as number p}ates

) -"and detect:on tzmes or may be speclﬁc requests for secure 1mage data
' Convey mfonnatlon to any m~veh1cle systems 8 '

Ttis tmhkeiy that a smgle commumcations system would be avallable for all uses. Not o
only are some technologies just not- sultabie but in'many parts of Australia they may :
- not exist and 5o the availability of smta‘ole commumcations 1nfrastmcture becomes a
crucial factor in how weil the ITS can deliver its promzse

- Lookmg at the spemﬁc ‘roads in thls case study, whilst it Would be very nice to have
caccesstoa dedxcated optwal ﬁbre for all commumcatlons{-except transmxttmg to1n-
~ véhicle systems this can not be relied upon Existing fibre delivers a large bandwidth -
and should be used wherever 'ossxbl"’ However i can ot'be expected that there will
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be ﬁbre located aiong 'she road at all tlmes o |

* There may be opportumty for shanng of ﬁbre thh some telecemmumcanon |
companies where this is-alrcady located but it would be difficult to justify the
- expected Imgh cost of laying fibre along either the Hume nghway of the F3 Freeway

- Within a city obtalmng a smtable telephone line is seldom a problem but along the
~ intercity freeways this may be miore difficult. Instead a mobile form of data
commmucatlon may be more sultable :

Given the near totai coverage ‘of GSM phone systems along both routes’ a more _
. suitable alternative mlght be to utihse the GPRS data capablhty of these networks to -
~ send and recezve data o - . . o
Slgnage G | )
" There are generaily three types of 51gns used ina vanable speed system Statlc s1gns
- 'in the 'same vein as current roadside signs are used to indicate variable speed zornes.
Vaﬂabie message signs can be used to convey 31tuat10nal information to drivers, and
- the variable speed signs themselves. The last two types ¢an be communicated to using
“dial up telephone lines or a suitable dlgltai radlo service. All of these signsare

- established technologies and are in use elsewhere in'Australia. Although the lack of
: standards means that they all tend to have different low level protocels -

'- 'Operatlonal ;ssues |

" . People need the conﬁdence of knowmg where the speed limits apply and that they are
.- driving at. the cotrect speed. This implies that if the speed limits: can ehange thenthe =
- new speed limit will need to be reinforced more often than the previous static limits.
- Perhaps a variable speed zone needs to be declared ané 51gned before and aﬁer the
. region of znﬂuence ' e = e LT :

 Ifthe variable speed hzmt s:gns are not tumed on (or are niot actlve due to faﬁure of .

'power eutages) then the last signed fixed speed zone will apply On the Freeways thxs S

| ~is most likely 100 kph or110 kph If there is a case for lowering the legal limit then
' _11ab111ty issues may apply if the signs are not functiomng This should be consxdered
in spec,ifymg the type of sign and the types of power supphes used. :

. If differential speed limits apply sue’h as between cars and trucks then this must be
- reflected in: the signage. Ha"vmg arange of signs may ‘be confusing for truck and car
 drivers alike: In this case the signs should probably reflect the lower speed

S _reqmrements and sheuld mdlcate the vehlele type to whlch they apply
- Limitations . R

. _’Although the teehnoiogy is avaalable to nnplement vanabie speed 1un1ts on both the
" F3 and the Hume nghway there ‘are'a nimber of hmltlng factors other than the cost.

. of the systems that may apply. First, for localised speeds the identification of the most -

" appropriate areas is needed. It is hlghly unhkely that a cost beneﬁt analysis will -
indicate that the entire Iength of the two roads be set up as a- vanable speed Zone.
 Traffic authentxes (in this case the RTA) will need to identify those areas where the

greatest beneﬁt conld appiy When these areas have been identified the prowsron ofa

suitable commumcatlons system is ‘then requzred ‘GPRS holds a lot of premlse but
‘these are commercial services. and there may not be the incentive for the :
o telecommumcatmns cernpames to provxde thls level ef mfrastructure support
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W1th point to pomt systems there are no real technologwai hmltatlons and

" communications can be done from a standard telephone line. However pnvacy and’
enforcement legal issues need to be.resolved. Also to be truly effective this type of
system should be znteroperable nght across Austraha with the same rules in force -

| throughout
Swedrsh Case study

_ A vanabie speed system has been runmng for several years on 4 portion of E22
c (European main road #22)in: Southern Sweden It partly« conszsts of 3 lanes (two - o
- eastbound and oné. westbound) and partly only two lanes. This portion of E22 has
B -histoncally had a high number of accidents. Saab’s roll in the project was to develop
o the syste_oi (H/W and algonthms), mtegrate and mstall the system The backbone of
_- _: jus) The speed 11m1t at vanous locatlons is reduced durzng bad weather or heavy
The beneﬁt cost ratio of the system is estlmated to 8 to 1 and by reducmg the speed by
- 10% it is’ ant1c1pated that the number of accidents Wlll be reduced by 25-50%.

~'The average mvestment cost is AUD 20 00(} per km dependmg on the number of

* junctions. Until now the speeds d:splayed are recommended speed limits, but despite
this, the comphance by the motorists have been very hi gh We anticipate a new
Swedlsh law next year makmg these speed hmlts 1egal mandatory Imnts '

y Conclusnon |

y The technology is avallab}e today to prov1de mcreased safety on ma_;or h1ghways such
o as the F3 and the Hume Hzghway A range of sensors, commumcatlons technologies

. emflronmental and road operatmg condztlons The ehallenge is to select the most

N appropnate locations for this teehnology to be used and to allow a number of

- functionally specific solutions to be linked ina coordinated ‘mariner. National

_standards arée required to-allow this Intelh gent Transport Systems connectivity to
function and fundmg to enable local solution development to these standards is

_ reqmred :

~ With pomt to pomt lnmts there is szgmﬁcant scope 1 to monitor and enforce overall
limits and to reduce the incidence of over driving and reduce driver fatigue. When

: '1mp}emented over a specific road segment several corcion lines could be established
and average speeds caleulated between any two points thus i 1mprov1ng the granulanty
of the system and makmg it more difficult to avoid detection. Political issues that "
"-need fo be addressed include personal privacy, support for chg;tal wdeo enforcement

and trackmg of vehlcles across state boarders S

- -Saab isd key player in Austrahan ITS w1th experzence thh Vanable Speed Lumt

. systems, advanced lane control and traffic control systems. We have a number of hlgh .

profile systems being installed in Brisbane and Auckland: And I would be pleased to
- discuss these pro_; jects in detail at another time, perhaps giving you a gulded tour next.
time you are in anbane ' :

. I'hope-that you have found t}ns presentatlon mterestmg and mformatlve and Would be
; pleased to: ta.ke questxons LR S - “ S :




