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PACTS Briefing on Intelligent Speed Adaptation (ISA)
What is ISA and how does it work?

Intelligent Speed Adaptation (ISA) is a driver assistance system aimed at increasing compliance with speed limits. Information on the speed limit for the current road is provided in the vehicle and that information can then be used to warn the driver when he/she is exceeding the limit. This is Advisory ISA.

The standard technology behind ISA is an enhancement of a normal satellite navigation system. Information on current position is obtained by GPS, perhaps enhanced with dead reckoning and map-matching, and an on-board digital road map is then consulted to ascertain speed limit. Since speed can also be accurately obtained from GPS, it is a simple matter to compare travelling speed with permitted maximum speed to determine if the driver is speeding. Of course, a digital road map incorporating speed limit information is needed. Another means to bring speed limit information into the vehicle is through a digital camera and image processing of roadside speed signs. This technology is already being offered by BMW and Opel.
An intervening ISA, which uses the speed limit information to prevent speeding, works in the same way as the current driver-set speed limiters available as options on many vehicles. The major difference is that, instead of the driver setting maximum speed through a dial or switch, this is done automatically by the ISA system. An intervening ISA system can have an override to provide Voluntary ISA, or it can have no override in which case one has Mandatory ISA.
Mythbuster 1

GPS satellites do not and cannot “spy” on vehicles. They send out signals which allow GPS receivers to calculate position. There is no “spy in the sky”.

Mythbuster 2

GPS satellites do not send out signals on speed, either in general or to individual vehicles. There is no “satellite speed control”.
How do drivers behave when using ISA?

ISA has been trialled extensively in Sweden, the Netherlands, Belgium, Australia, France and most recently the UK.
 The findings are consistent:
1. ISA reduces speeding.

2. The “stronger” the ISA, the larger is the impact on speeding. Voluntary ISA is more effective than Advisory ISA, and Mandatory ISA is more effective than Voluntary ISA.

The UK trials with ISA had 79 drivers using a fleet of 20 cars fitted with Voluntary ISA. They drove for 6 months in normal, everyday driving with the initial month as baseline (no ISA), followed by four months with the ISA enabled and a final month with the ISA switched off. Speed and position were recorded 10 times a second, and attitudes were tracked at regular intervals. A total of 355,000 miles with speed limit known was recorded. The major findings on speed were:
· All groups of drivers (younger/older, male/female, private/fleet) had a reduced tendency to speed with ISA.
· ISA particularly affected the top end of the speed distribution (85th percentile speed).
· There was a statistically significant reduction in speeding for every speed limit except 20 mph and 60 mph (it should be noted that on British roads there is comparatively little speeding on 60 mph roads).
· There was no change in the pattern of speed choice at speeds lower than the limit.
· Drivers reported fewer serious errors when driving with ISA.
· In general, drivers reported less frustration and a reduced perception of risk when driving with ISA, although this was not true on high-speed roads.
· Trained in-vehicle observers, who assessed driving quality along a fixed route at various points in the trials, rated driver behaviour as safer with ISA.
Mythbuster 3

The results on speed choice when driving below the limit do not support the claim that drivers with an ISA will drive like automata and speed up to the limit regardless of the traffic situation.
What about attitudes?
Drivers tend to prefer the weaker forms of ISA, but they are generally positive about the “usefulness” of ISA, even of intervening forms of ISA. The message here is that they see ISA as being useful for society in general, but do not see it as personally satisfying.  This can be interpreted in fairness terms — if all drivers have it, it’s ok but if I’m the only driver on the road with ISA then I am being disadvantaged. 
The drivers in the UK trials reported growing satisfaction with the system as they experienced it and the highest satisfaction for the system after it was switched off — in other words they regretted losing  it. They also indicated that experience of ISA lowered their intention to speed. In other words, ISA  acted as a kind of inoculation against wanting to speed in the first place. However, actual speeding went back up after ISA was switched off because the drivers lost the support of the system in helping them not to speed.
The average participant in the trials was willing to pay £111 for a voluntary ISA. Sixty-two percent of participants approved of requiring the fitment of ISA on all new vehicles and 56% approved of compulsory usage of ISA by all drivers.

It can be noted that there are some clear signs that driver attitudes towards ISA have become more positive over time. Drivers rated Voluntary ISA much more positively in the recent trials than when  experiencing a similar system in 1999.
  There is already considerable public support for the fitting of ISA: a survey of 2000 UK car drivers aged 17 and over carried out in 2001 by MORI on behalf of jamjar.com suggested that 51% of drivers would approve of the compulsory fitting of speed limiters on all cars to prevent speeding.
 

How effective is ISA in preventing accidents?

Based on the speed changes observed in the UK trials, the effect on accidents at various levels of severity was calculated. The method used was to combine analysis of the national accident database with models that calculate the  impact of speed choice on the risk of being involved in an injury accident. A large amount of previous work has confirmed that the more severe is a crash, the more likely excess speed is to have contributed to it.
The predicted savings from Voluntary ISA if all vehicles were fitted is 20% of injury accidents on 30 mph roads, 15% on 40 mph roads, 2% on 50 mph roads, 18% on 60 mph roads and 9% on 70 mph roads. The predicted accident reductions are much larger for for serious and fatal accidents. They are also larger for Mandatory ISA and much smaller for Advisory ISA (e.g. only 0.3% on 30 mph roads). Clearly vulnerable  road users (pedestrian and cyclists) are major potential beneficiaries from ISA introduction.
Two alternative scenarios of the future were modelled by the UK ISA project. The first, the Market Driven Scenario assumes a slow ramp-up of ISA into the vehicle fleet and that the predominant form of ISA would initially be Advisory. The second , the Authority Driven Scenario assumes much faster ramp-up with compulsory fitment of ISA on new vehicles from 2025. It also assumes that most ISAs fitted would be of the Voluntary type. Eventually, in 2045, usage of ISA becomes compulsory.
Over the period 2010 to 2070 the Market Driven scenario is predicted to save 10% of fatal accidents (15,400 in total), 6% of serious injury accidents and  3% of slight injury accidents. The Authority Driven scenario is predicted to save 26%  of fatal accidents (43,000 in total)¸ 23% of serious injury accidents and 12% of slight accidents.
Under both scenarios the benefits considerable outweigh the costs. The estimated benefit to cost ratio for  ISA under the Market Driven Scenario is  1.9. Under the Authority Driven Scenarios it is 3.2.

Mythbuster 4

It is sometimes claimed, based on police-reported contributory factors data, that only a relatively small proportion of crashes are caused by drivers exceeding the speed limit. The police officers who code contributory factors need positive evidence and , when a driver does not admit to speeding prior to an accident or where there is no physical evidence of speeding, will tend not to code it as a factor. The models relating speed to crash risk are based on very extensive real-world data collection, and have produced consistent results across dozens of studies.

What should government do?

A clear finding from the research on ISA is that the stronger forms of ISA deliver much greater safety benefits than the weaker forms. It is all very well to rely on the market to deliver ISA, but we know from past experience with, for example, seatbelts, that the market on its own is not likely to deliver. The government should therefore assist the market by:

1. Getting on with the job of creating a national digital database of speed limits as quickly as possible, as well as sorting out procedures to keep the database up-to-date;
2. Setting an example by fitting the government fleet, including ministerial vehicles;
3. Seriously consider giving tax incentives to purchasers of new vehicles who chose Voluntary ISA as an option (this will encourage the vehicle manufacturers to offer the system); and
4. Promote the  purchase of ISA vehicles through publicity campaigns.
It should also:

5. Start discussions at a European level on when it is practical to have all new cars, light trucks and heavy trucks fitted with Voluntary ISA as standard
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