LiveDrive 2.0 Preview

Introduction:  The purpose of LiveDrive is to allow faster braking and better driving ergonomics, while improving the marketability of automobiles.  LiveDrive will improve auto safety by approximately 25%:  this would save 10,000 lives and prevent 600,000 injuries per year in America (and many more worldwide).  This would allow a reduction of about $275 in yearly insurance premiums, which would more than offset the cost of the needed electronic components.  LiveDrive will accomplish these goals by providing both foot pedals and hand controls for acceleration and braking.  This will greatly improve safety by allowing faster hand braking, and give the driver much better comfort by supporting the wrists and allowing the right leg to relax.  The foot pedals are retained because they will provide a backup braking mechanism and reassure prospective buyers that they can still drive the usual way if they want to.  LiveDrive will provide economic benefits to both automakers and customers:  the consumer will benefit from reduced insurance rates and improved fuel economy, while automakers will benefit from increased auto sales, brand boost, sales of LiveDrive systems, and perhaps also insurance commissions and royalties on intellectual property.  LiveDrive is not yet ready to be implemented in production vehicles, but inventor David O. Snow is convinced that LiveDrive is an excellent idea that should and will be featured in a concept car produced by an astute automaker.  Within four to seven years, we confidently predict that LiveDrive will enter into large-scale production.
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Page 1 Explanation:  This picture shows a normal car, with the orange arrows pointing to the general location where the LiveDrive design strategy would make modifications.  Variable-ratio steering is desirable because it would allow a small "lock-to-lock", which means that drivers don't need to turn the steering wheel very far when making a sharp turn.  This would allow the hand to stay close to the hand brake at all times.

The foot pedals remain present, so no capabilities are taken away from the driver.  LiveDrive should not be thought of as a radically new human-machine interface (HMI), instead it should be seen as a great enhancement to the normal HMI that drivers use today.  If any driver wants to drive in the usual way, that is still easy.


LiveDrive is a more than a design strategy:  it’s a design-and-marketing strategy.  It's important to consider the marketing aspects of LiveDrive as you read this preview. All aspects of LiveDrive are described in plain and non-technical language, so anyone who carefully reads this preview can understand LiveDrive. 
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Page 2 Explanation:  This page shows the best thumb brake design we know of.  The best finger brake design is described on the next page. The yellow arrows on the rotating control housing show how the hand can rotate it.  This rotation is necessary because as the driver turns left, the thumb naturally comes over the top of the wheel; as the driver turns right, the thumb naturally goes the other way, to the inside of the wheel. 


The green brake lever control brakes the vehicle when the thumb pushes it.  The blue speed dial control can be rotated up to increase speed from its current speed, or down to decrease speed:  one full thumb motion would change the vehicle speed by about 5 miles per hour. 

The speed dial (optional) can be used by the driver instead of the gas pedal, while the right foot could rest on or near the brake.  The yellow double-arrow shows its direction of rotation.  This would allow the driver to foot-brake much faster, while resting the foot.  The speed dial would alter speed more gradually than a gas pedal, saving fuel.  It would also provide a less aggressive means to control vehicular speed, which will reduce accidents.  And handicapped people could drive with it.  Only one speed dial would be provided, normally on the right side (because most people are right-handed.)  The yellow double-arrow shows its direction of rotation.  One full upwards movement by the thumb would increase speed by about 5 miles per hour, while a full downwards movement would decrease speed the same amount.  The speed dial has a sloping, conical shape that minimizes the chance that it could be accidentally actuated.  The black edge shown at the top of the speed dial is a non-rotating guard-piece that also inhibits accidental actuation. 

There is an online digital ".mpg" movie that shows a prototype of the LiveDrive rotating control housing, How To Use LiveDrive (12.0 megabytes, 1:19 minutes long) at http://www.autophile.com/Explain.mpg.  This movie shows how a driver would actually use LiveDrive controls for braking, speed control and steering.  A Transcript is provided at http://www.autophile.com/expltran.htm to display the narration in text, because the sound on digital movies is scratchy and sometimes hard to understand. 
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Page 2b Explanation:  This page describes the best known finger brake design.  For safety reasons, it is probably better than the thumb brake.  Finger brakes can be easily provided on both sides of the steering wheel, and the driver's hands can rest more securely on the finger brakes.  In the remaining pages of this online preview starting with page three, the thumb brakes are shown; what is written after this page (2b) generally applies to both hand brake designs.

It's important to realize that "LiveDrive" isn't any one design (or even two designs) because LiveDrive is modular.  This modular design concept means that as various hand brake designs are created, each design module can be installed in a car.  A design can be marketed to drivers only if it's proven safe and it wins government approval.  Volvo Safety Center told me that they have worked on at least one hand control design, and it's likely that this design would fit into the LiveDrive modular strategy.  This strategy has many advantages:
· Drivers can pick their preferred driving interface, whatever is best for them. This opens up a world of possible choices, while eliminating hesitation because the driver can use whatever HMI is most familiar to him, including today's normal steering wheel. 

· When a car is sold by the driver, the driving interface can be changed to whatever the buyer likes best. 

· Modularity allows for future improved hand control designs, which can easily be installed as upgrades. 

· If a defect is found, the module can be easily switched out for a better one. 

· LiveDrive's modular hand brakes can be installed as an option rather than included at the factory, so automakers don't have to pay the cost of manufacturing LiveDrive for customers who don't want it.  The electric portion of the electrohydraulic brakes could also be installed optionally, or added at any time as an upgrade.  These facts will make the sales process more flexible and profitable. 

· If an automaker implements LiveDrive as only one device, the automaker would win high praise for it only if the device happens to be the best device found by anyone.  If an automaker implements LiveDrive as a modular strategy, the automaker would get credited with a great success if only one successful device is found that implements the strategy. 


It would be difficult for anyone to completely evaluate any HMI device without handling it.  As you read through the pages of this online preview, we recommend that you evaluate the strategy of LiveDrive and see the devices as examples of how LiveDrive could be implemented.  


Description of finger brake:
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A prototype of the finger brake design is shown on the previous page.  It's an early prototype; the production version will be less bulky, more streamlined and more visually appealing. 

Two finger brakes are provided, for the left and right sides of the steering wheel.  Their direction of movement slants down towards the driver, to allow him to pull the brake trigger toward his body.  The driver uses the index fingers and middle fingers (the strongest fingers) to pull.  A weaker driver could also choose to brake with the fourth finger, for added strength.  The brake trigger is padded and can include grooves for the fingers, to give the hand a more comfortable and secure grip.

Two brake guards are provided at the upper and lower ends of each finger brake, so a hand sliding along the steering wheel won't bump into the finger brake.  This protects the brakes from unintentional actuation.  The guards could be shortened and styled to make them better-looking and less bulky. 

The hand rests allow the wrists to rest comfortably while steering.  This is especially important in longer drives.  They have a padded surface, and they are ergonomically shaped to conform to the shape of a human hand.  They can be made smaller to be less obstructive to the hands as they slide along the steering wheel, or they could be extended and enlarged to support the wrists more fully.  

The thumb grips help the driver grip the steering wheel more firmly.  It allows the thumb to press both forward and sideways against the rim.  The thumb grip is long enough to fit all hand sizes.  On normal steering wheels, the thumb is less able to help the hand grip the rim.  

The finger grips give the fourth and fifth fingers a larger surface to grip.  These fingers are well suited for gripping a steering wheel, because they naturally contract further than the index and middle fingers.  The finger grip is extended further for the fourth finger, because it's much longer than the fifth finger.  This forward extension causes less tension to these fingers, because they don't have to contract as far.  The extended grip also is more comfortable for arthritic people, who aren't able to contract their finger muscles very much.

At first glance, it might seem that the two smallest fingers are not enough to grip the steering wheel.  However, this is more than offset by three advantages:  (1) the superior thumb grip, an improvement over normal steering wheels; (2) the superior finger grip; and (3) the hand rests, which provide a surface to help the wrists and hands to rotate the steering wheel more easily.  If small-lock variable-ratio steering is used, so that the steering wheel doesn't ever need to be turned more than 120 degrees, at least one hand will always be able to remain positioned on a finger brake.

The finger dividers separate the fingers holding the finger grip (normally the 4th and 5th fingers) from the fingers that trigger the brakes (index and middle fingers.)  This divider gives the middle finger a surface to rest on, and keeps the other fingers away from the brake trigger.  It juts out about a centimeter, which helps the driver find the right grip without looking down.  This also helps to prevent unintentional actuation of the brakes, when the driver slips his hand over the finger brakes. 

 There is an online digital ".mpg" movie that shows a prototype of the LiveDrive finger brakes, How To Use The Finger Brakes at http://www.autophile.com/Fingers.mpg.  A Transcript is provided at http://www.autophile.com/fingtran.htm to display the narration in text. 
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Page 3 Explanation:  The "error rate" is the frequency of drivers incorrectly using the pedal or other device, which has been estimated as 0.1% for normal foot pedals by at least one study.  A common example is when a driver moves his foot from the gas pedal to the brake pedal and misses it.  Sometimes the foot slips off and hits the gas pedal instead, which is called "unintended acceleration".  LiveDrive has a small error rate because the brakes are actuated with a simple and quick thumb motion, and the thumb is naturally guided downwards by the interior walls of the control housing.

Where it says "Right foot is already occupied:  this is a mental barrier to braking", this means that the right foot is usually occupied with controlling the gas pedal while driving.  People are naturally more reluctant to adjust to a new purpose when they are already occupied with another purpose.  For example, if someone calls out for you to come over and do something (e.g. calling you to eat dinner), you are slower to respond if you are already engaged in some task, even if it's a dull and routine one. 
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Page 4 Explanation:  When a driver experiences "shock and surprise" due to the appearance of an unexpected danger such as an oncoming truck, the muscles can "freeze".  A quick "unfreeze" is more likely if only a simple motion is needed to begin braking (such as immediately pulling with a thumb or fingers.)  With foot pedals, the driver must take his foot off the gas pedal, move it over, and push on the brake pedal (that's three actions, so it's three times as complicated.)  LiveDrive is also instinctive in this situation:  the natural human reaction to a surprising situation is to clench your thumbs and fingers (think of how you would react if someone was about to punch you; or how a child would clutch their parent's hand tighter as danger increases.)

The "9-3" position means that the hands are at the sides of the wheel, in the "9 o'clock" and "3 o'clock" placement.  LiveDrive helps prevent many distraction-related accidents by encouraging the driver to keep his hands in the recommended "9-3" position, because the driver will normally want to keep a hand on the control housing.  If LiveDrive is programmed to make a soft but persistent sound whenever the right hand is away, the estimated reduction of distraction-related accidents could be as high as 40%.

Total reduction of mental processing time:  0.35 seconds is an estimate:  human psychology is difficult to quantify, so the actual reduction could be anywhere from 0.15 seconds to 0.45 seconds, perhaps even higher. 

"Hands are more dexterous and instinctive than feet" is based on the fact that our most natural way to control danger is with the hands; feet and legs were naturally designed for running, not intelligent control of objects.

"Brake lever is easy to use, requiring little coordination" and "The thumb is freely available for immediate use" means that LiveDrive involves a much smaller mental barrier to delay the act of braking than foot pedals.  For example, if a driver who is using hand controls sees something in the road that might be a hazard (e.g. a car ahead that is beginning to swerve unnaturally), he can immediately apply moderate braking pressure while he is deciding what the situation really is.  A driver who is using foot pedals is likely to wait a little longer to decide what to do, because if it happens to be no danger, he will have used much more effort in disturbing his habitual driving routine. 
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Page 5 Explanation:  "Reaction time is reduced 37%, from 1.64 to 1.04 seconds" is based on an estimate by the American Association of State Highway and Transportation Officials that it takes the average driver 1.64 seconds to perceive and react to a roadway hazard.  Of course, this is an approximate average estimate:  older drivers take up to one second longer.

The two accident avoidance analyses are too complicated to discuss here:  they can be reviewed in my paper entitled "LiveDrive vs. Other Drive-By-Wire HMI Designs: A Feasibility Comparison" available online at http://www.autophile.com/ergonoms.htm, pages 36 to 47.

"Damage mitigation" is based on the fact that vehicles using LiveDrive will collide at a lower average speed, because their drivers will normally initiate braking sooner.

The figures for insurance cost reduction are yearly figures for American consumers, based on the assumption of a 25% reduction in automobile accidents. 
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Page 6 Explanation:  The improved comfort of the rest of body is based on two facts: (1) The body can shift around more easily because the right leg is free; and (2) LiveDrive eliminates a problem when using foot pedals:  the right foot transmits some tension into the midsection when it is lifted up to the gas pedal.  To fully see this for yourself, try this:  first extend and relax your leg on the floor for a few seconds, then turn your toes upwards for a few seconds, and then lift your foot a few inches off the floor.

The foot guide is a piece that is placed on the floor, to direct the foot toward the brake pedal when the driver wants to use it.  This will avoid the "unintended acceleration" problem.  The brake pedal might even be redesigned to be spring-balanced and have a heel rest, so the right foot can rest on it without activating it.

Drivers can brake with the foot or thumb anytime at their own convenience.  If a driver has an arthritic hand, he may choose to only use the thumb brake in emergencies.  Most people should stay well-practiced in both the foot brake and the thumb brake.  This is best done by habitually using the foot brake at traffic lights, while using the thumb brake as needed in traffic, where it is most likely to be useful in avoiding accidents. 

If instead of the control housing design pictured above, the finger brakes design from page 2b is used, the right hand can rest better but the left hand is a little more restricted.  The finger brakes are designed to fit the shape of a human hand, so they are more comfortable to grip than a normal steering wheel.  The finger brakes design also helps drivers who have one injured hand. 
[image: image12.emf]

Page 7 Explanation:  "Turn the dial to adjust relative speed" means that when you move the speed dial, it adjusts the car's speed relative to its current speed.  A dial position does not correspond to a set speed.  A driver would rotate the dial up to increase speed from its current speed, or down to decrease speed.  One full thumb motion would change the vehicle's speed by about 5 miles per hour.  All increases in speed would be appropriately gradual.  Any rotation of the dial activates cruise control, which allows the right leg to rest.


Fast brake/throttle alternation means that you can quickly and easily alternate between a hand brake and a gas pedal.  This capability is especially important in city driving, where you need to navigate the stream of cars with precision.

The sliding cover is not shown in the picture:  it is hidden in the wall of the control housing.  When the cover is slid over the controls, the housing turns inward and is locked so that it no longer rotates.  The housing then looks and feels like a hand grip (you can see a typical hand grip on the left side of the steering wheel pictured above, indicated by a large orange arrow.)

Electronic variable-ratio steering is speed-sensitive.  It acts much like a normal steering wheel when driving at high speeds; at lower speeds, the steering ratio is lowered so that a driver can make sharp cornering turns by turning the wheel only 20 to 120 degrees (the optimal ratio will be chosen by the design engineers).  With a normal steering wheel, one would need to rotate the wheel up to 360 degrees to make such a cornering turn.  This technology is currently being used in the Honda S2000 and many Jaguar models, and LiveDrive will allow every motorist to enjoy driving with this superior steering system.

Mechanical variable-ratio steering is another way to improve the steering ratio.  It can be designed to decrease the steering ratio as the steering wheel is turned.  This lets drivers keep their hands on the hand brake almost always, with the exception of sharp, slow cornering turns.  For these sharp turns the driver can use the foot brakes, while the control housing could perhaps be made to temporarily turn inward so that its controls won't be unintentionally activated.

LiveDrive provides a brake pedal to the driver at all times, so the right hand does not need to remain in the control housing.  If variable-ratio steering is not used, the hands are in position to use the hand controls 95% of the time, and the other 5% the driver can use the foot brakes.  So it's possible to use No VRS:  The steering wheel then needs turnover in sharp turns at less than 20 miles per hour so the driver will need to take his hand off the control housing, but foot braking is still allowed.

An important part of the LiveDrive strategy is to enhance the driving experience without subtracting anything from it.  LiveDrive keeps the foot pedals and the steering wheel, so drivers can still drive normally.  Some drivers like to drive with one hand at the top of the steering wheel, or with their hands hanging on the bottom of the wheel, and they can still do that with LiveDrive.  On slow and straight roads, some drivers like to rest their elbows on the window while steering with only the left hand.  They can do that with LiveDrive (while keeping their left hand on the finger brake for better safety, if the finger brake design is used.)  Cars can also be equipped with an armrest on the door just below the window, so that a driver can rest his elbow there even when the window is rolled up.  Finally, both designs for hand brakes can be made rotatable towards the inside of the steering wheel, so drivers can easily slide their hands around the rim.  With LiveDrive, drivers can always drive with the steering wheel the same way they've been driving for a century. 
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Page 8 Explanation:  Shown above are three alternatives to LiveDrive.  If you want to research them, there are web pages that describe them in greater detail.  DaimlerChrysler Drive by Wire is an article that details the drive-by-wire joysticks used in the R 129 concept car.  Combined accelerator and brake pedal could save lives is an article explaining the brake-throttle pedal invented by a Swede named Sven Gustafsson.  Sven's site is at Nomix.se.  Bertone-SKF Filo is an article explaining SKF/Bertone's revolutionary Guida steering pad and Filo concept car.

The joystick is the most comfortable HMI because the driver's arm can completely rest on an armrest.  But there's a risk of errant hand movement: a movement of only a few inches could cause a crash.  And there's a risk of passenger interference:  what if a child in the passenger seat starts pulling on the driver's arm?  So a joystick may be too unsafe.

With the Guida Steering Pad, the driver turns its handgrips to increase or decrease the throttle (much like a motorcycle throttle), he squeezes the handgrips to brake the car, and turns the wheel up to 20 degrees to turn the car in either direction.  This HMI has good safety and very good comfort.  However, having all the controls immediately under the driver's hands may overload the driver's coordination.

In Sven Gustafsson's invention, the brake/throttle pedal replaces the gas pedal.  This "combination pedal" allows the driver to push the pedal to brake, while rotating the pedal with the ankle controls the throttle.  This design has good safety and comfort, but not quite as good as other designs.  It does not require brake-by-wire (BBW) so it's comparatively cheap.

LiveDrive is safer and simpler, with a shielded brake control.  In the other HMI devices, the driver is always in contact with the steering and brakes and throttle, constantly and simultaneously.  This may overload the coordination of some drivers.  With LiveDrive's control housing, the thumb is normally placed on the thumb rest where it is not in constant contact with the controls, and the controls are well-shielded from accidental activation by being recessed in the control housing.  With LiveDrive's finger brakes, only two fingers are on the brakes; the thumb and other two fingers have a secure grip.  In neither of these LiveDrive designs does the driver remain in constant contact with the throttle, and both designs avoid the problem of confusing the driver with too many new motions to coordinate simultaneously.  

A cheaper non-BBW option exists for LiveDrive, requiring no brake-by-wire module.  This option would fit LiveDrive with only a speed dial, and no brake lever.  This allows the driver to rest his foot in front of the brake pedal.  Even better, a specially designed brake pedal could be provided that is spring-balanced and has a heel rest, so the right foot can rest on it without activating it.  Braking by drivers would then be very fast, almost as fast as a hand brake.  I estimate that this option would be 75% as effective as the full LiveDrive design using BBW, reducing braking time by about 0.45 seconds instead of 0.60 seconds.  It's also possible to make a housing with a brake lever and no speed dial, which would be simpler to operate.  These different modular designs could fit into the same steering wheel, so drivers can choose their own HMI.

Fitting for all hands is tricky because there are some people with arthritic, injured, or abnormally sized hands and thumbs.  This is another reason to keep the foot pedals.  The hand rests should be made adjustable so that they will be a good fit for drivers with different hand sizes.

"Unfamiliar, non-modular design scares off many buyers" means that:

1. These designs are very unfamiliar to people:  if a design doesn't resemble a normal steering wheel, people will be concerned that it will be too different, uncomfortable and hard to learn.

2. They are not modular, meaning they can't be switched out for a regular steering interface.  Because of this fact, many potential buyers would be afraid to purchase them, fearing that they couldn't switch back. 

Comparing the Two Designs of LiveDrive:

LiveDrive was initially planned as a rotating control housing.  A simpler alternative would be to use finger brakes.  Finger brakes would be more readily accepted by the public because everybody has seen them on bicycles and motorcycles.  Such brakes would also be easier to install in millions of cars now on the road, because you can add the finger brakes to the surface of the steering wheel without having to replace the rim or cut out a section of it.

Compared to the rotating control housing with thumb-actuated controls, finger brakes have these advantages: 
· Finger brakes could be provided for both hands.  If one hand is removed from the steering wheel, the other hand could still brake.

· Multiple fingers would be available to operate the brakes, while the control housing relies on a single thumb.  That's a small advantage over the control housing, which has multiple ways of operating the brakes:  a foot brake is always present, and the thumb brake can be operated by the index finger if necessary.

· Older people would be able to use the finger brakes more easily.  Some older people have hands so arthritic that they literally can't move their thumbs and fingers.  These people could use the finger brakes just by pulling their hands back, but they couldn't bend their thumb into the rotating control housing.

· The finger brakes allow an average driver to skillfully steer with one hand.  The thumb grip, finger grip, finger divider and hand rest combine to give the hand a grip secure enough to use one hand.  Drivers will be able to use one hand to turn the wheel 150 degrees from its straight-ahead position, even while using the hand brake.  For a stronger grip, the other hand can also grasp the steering wheel, usually at its top.  The rotating control housing can be turned only about 70 degrees when steering right, because the right arm can't be twisted past this position.  All this means that the finger brakes will allow a longer lock-to-lock steering ratio, and therefore it's possible that finger brakes won't require electronic variable-ratio speed-sensitive steering.  However, some older and/or weaker people may have trouble extending their arms 150 degrees, so perhaps a maximum of 90 to 120 degrees should be the standard for LiveDrive.  

· Finger brakes would be more immediately accessible and therefore quicker.  But because the finger brakes are constantly in contact with the hand, unintentional hand movements may occasionally cause some problems.  However, studies do not show this to be a common cause of accidents for motorcycles (which also use hand brakes.)

· It would be easier to add finger brakes to a car in the aftermarket because they could be added to the surface of the rim.  In the aftermarket version, the finger brake components should be made smoother, so the driver could rotate the steering wheel without his hands being obstructed by the finger brakes. 


Finger brakes also have some minor disadvantages: 
· If a driver were to become accustomed to using finger brakes, and then needed to drive a car that doesn't have finger brakes, he might momentarily squeeze the steering wheel with the expectation that this will brake the car.  However, this should be a very minimal problem because the driver's grip for finger brakes is very different from the grip on a normal steering wheel.
· The finger brakes are a more significant change to the steering wheel, which could make holding and turning the wheel seem a little awkward to some drivers.  People usually express a preference for the rotating control housing at first glance, because it it's more smoothly integrated into the steering wheel and allows drivers to drive more normally.
· It will be a little harder to make finger brakes fit hands of different sizes and shapes, because all of the thumbs and fingers of both hands are used.  But there are effective techniques that can be used to engineer finger brakes that can fit anyone:  large-sizing some parts to fit all hand sizes (like the thumb grip); making some parts slidable along the rim (e.g. the hand rests); employing "stretch fabrics" that can stretch to fit different hands; and using foam rubber to provide comfort for hands that are shaped differently.  Also, small slots can be placed at various points of the finger brakes, in which an "adaptor part" can be inserted.  This adaptor part would modify the contours of the finger brakes, which is useful for anyone with a hand that is somehow abnormal.  If they carry their adaptor part with them, they can insert it into any car to drive it comfortably.
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Page 9 Explanation:  This page and the next three pages reveal the marketing aspects of the LiveDrive design-and-marketing strategy.  The marketing aspects are just as important as the design aspects of LiveDrive.  The mathematics of marketing are straightforward, so everyone should be able to understand it fairly easily.

The LiveDrive HMI will directly improve Fuel Economy a little, mostly because its speed dial uses gentle changes in speed, avoiding wasteful "jackrabbit starts" and sudden stops.  More importantly, it will encourage the adoption of drive-by-wire design, which has many developing fuel-saving technologies.  Some technologies usable in current 12/14-volt systems are electronic throttle control which could improve fuel economy 3%, displacement on demand a reported 8-20%, with some other possibilities being continuously variable transmissions, direct-injection gasoline, port deactivation and variable valvetrain.  At least another 10% improvement (and probably more than 20%) can be expected when 36/42-volt systems arrive:  alternator efficiency might improve fuel economy as much as 16%, electric power steering 6%, electric water pumps 2% and electromagnetic valve operation 12%.  With improved fuel economy comes a similar improvement in emissions.  But these numbers are forecasts of uncertain accuracy and it is unknown when these technologies will become widely available.

Some drivers may lack the foresight to buy LiveDrive, not factoring the long-term savings of LiveDrive into their buying decision.  To make LiveDrive more immediately attractive for buyers, the insurance discount could be offered as a pre-financed rebate.  Pre-financing is a way to persuade the consumer to purchase a technology that they otherwise wouldn't buy because it's too expensive.  For example, LiveDrive buyers could be offered a choice of a 25% rate cut in their auto insurance (let's say $275/year), or an immediate $650 rebate.  If they choose the rebate, they don't get the LiveDrive discount for three years and they agree to remain with the same insurance company during that time.  If other safety-related innovations (i.e. ABS brakes, adaptive cruise control, automatic seat belts etc.) and perhaps anti-theft devices are included, the insurance discount could be even higher.

Productivity gains of $100 or more are predicted.  There are two more ways that increased safety will increase productivity:  (1) regained workplace productivity will add over $15 billion per year to America's GNP, and (2) fewer travel delays due to accidents that block the roads will add over $6 billion per year. These two factors combine to add another $113 to a driver's yearly productivity (again, this assumes a 25% accident reduction rate.) 
Repairs will be less expensive in the long run because electronic parts are less subject to wear and tear.  As designs improve, they will suffer from fewer software bugs and technical glitches.
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Page 10 Explanation:  Its benefits will raise consumer interest in cars.  Safety is an important consideration for many car buyers.  According to an online article by Allied Business Intelligence, Vehicle Safety Systems will be the Next Big Differentiator in the automotive market.  LiveDrive makes cars much safer, so it is certain to attract most safety-conscious motorists.  Autophiles who are interested in superior drivability, ergonomics and novel technology will be intrigued by LiveDrive.  Large insurance discounts will provide enough financial incentive to make the decision a no-brainer for many people.  There are also a large number of handicapped people in America who currently have to pay a lot of money for hand controls, or settle for cheap and unwieldy controls.  That's a huge market that would love to migrate to LiveDrive.  There are also many people who are temporarily injured each year:  they might break a leg, or experience a stroke that takes away the use of their right leg.  Parents who want to buy a car for their teenage kids can be reminded that this age group is many times more vulnerable than any other, and LiveDrive is a great safety shield for kids.  As you can see, there really is a huge market for LiveDrive.

If LiveDrive is perceived by consumers to be worth $1000, it could increase sales 5% (for comparison, rebates of up to $3000 now drive about 15% of sales).  The annual rate of car sales in America is currently 16.5 to 17.0 million cars.  If you took away the rebates of up to $3000 that are currently being offered by manufacturers, experts say that sales would fall about 15% to 14 million cars.  Therefore if LiveDrive is perceived to be worth $1000 (one third of these rebates), I estimate that it should drive a sales increase of about 5% (one third of 15%.)

LiveDrive-enabling older cars is probably possible, potentially extending LiveDrive's benefits to nearly all cars and drivers.  Mercedes SL-class cars already have electrohydraulic Sensotronic brakes, although that technology is expensive because it is linked separately to each wheel.  That technology could be simplified and attached to the foot pedal.  Hand brakes could be installed that send electronic signals that actuate these electrohydraulic brakes.  If this brake-by-wire design is too expensive, a simpler version with only a speed dial and the foot covering the brake pedal might work almost as well.  Can you imagine the great acclaim that would be given to an automaker who promoted a safety improvement of over 20% for nearly every car on the road, as well as the new cars of the future?
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Page 11 Explanation:  Normally, insurance agents receive a commission of anywhere from 8% to 20% of premiums while the customer stays with the same company.  But if a policy is sold over the Internet or by telephone, when the agent essentially does nothing but refer a customer to a company, insurance companies may pay as little as 2-3%.  Based on these facts, it's possible that auto companies and/or dealerships could earn a commission of 2-5% of insurance premiums, by referring insurance companies to car buyers at the point-of-sale.  Considering that new car premiums are averaging $1102 per year in 2003, that could amount to $17 to $41 per customer, every year the customer stays with the insurance company.  The dealers control the point of sale, a fact that they can use to exert great influence with the insurance companies, and get a big bite out of the insurance pie.  And insurance companies will benefit from customer lock-ins that keep customers with them for three years.
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Page 12 Explanation:  The prices on this page are based on intelligence reports from companies such as Allied Business Intelligence and Frost & Sullivan.  Prices can vary, so an automotive company would be wise to verify all cost figures.

Adaptive cruise control ($100) could replace the speed dial.  Adaptive Cruise Control uses radar to sense the distance to the car in front, which would allow the driver to rest his foot in front of the brake pedal most of the time.  This option would be the simplest version of LiveDrive for the driver to operate, and LiveDrive would still work just as well.  Perhaps even better would be to keep the speed dial for occasional usage, while ACC would take over most of the duties of speed control.

The installation of a hand brake module is said to "LiveDrive-enable" a car (make the hand controls available to the driver), while the presence of a "dummy section" that has no controls means that a car is "LiveDrive-ready".

Including a brake-by-wire system adds $200-$300 over the cost of a conventional hydraulic brake system.  Alternatively, the car could be designed with conventional brakes, with attachment points that can accept a brake-by-wire actuator module whenever the consumer wants to install them.

Component sharing with other safety technologies that use BBW could reduce LiveDrive's costs.  Here's one example of component sharing progressive technologies.  LiveDrive can share a brake-by-wire design with a collision avoidance system.  If LiveDrive by itself reduces accidents by 25%, and then it is combined with a collision avoidance system that reduces accidents by 10%, then LiveDrive would reduce accidents by about (0.25 x 0.90 x 100) = 22.5%, because the collision avoidance system prevents 10% of accidents before the driver gets a chance to avoid them by taking corrective action.  However, the total accident avoidance of this combination would rise to about (22.5% + 10%) = 32.5%.  So if collision avoidance is packaged with LiveDrive, the average insurance discount would be ($1102 x .325) = $357 instead of $275.

Lower costs are possible due to:  advances in electronics that historically have reduced electronics prices over time; the fact that assembly of electronic components in the factory is usually easier and cheaper than assembling mechanical components; and the development of a large "economy of scale" that will make production more efficient and competitive.

You can price it at wholesale, meaning that the automaker can sell LiveDrive for the cost of making it, and remain profitable.  The expense of LiveDrive to consumers is more than paid for by insurance discounts and pre-financing.  This means that they will perceive the higher-priced LiveDrive-equipped cars to be more affordable than comparable cars that don't have LiveDrive!  And if you get revenues from insurance commissions and LiveDrive aftermarket sales, that can also be used to reduce the price of LiveDrive to the consumer.
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Page 13 Explanation:  To fully understand LiveDrive 2.0 would take several days of careful analysis by a person of versatile intelligence.  To make this analytical process easier and more fruitful for interested companies, we are offering an exceptional cooperative analysis opportunity to your company and other key players in the auto industry.  We request that your company assign a liaison to this project, soon to be undertaken by The LiveDrive Initiative (a cooperative group of automakers, automotive suppliers and researchers.)  The purpose of this organization is to educate people about LiveDrive and related technologies, and build a consensus conclusion on the practicality and future development of LiveDrive.  We anticipate spending most of November 2004 recruiting corporate partners and detailing our final proof-of-concept studies.  

We are also searching for a company who wishes to feature LiveDrive in a concept car.  Concept cars are great for a company that wants to try out new ideas, draw oohs and aahs from the crowds at auto shows, gauge the public's reaction, and gain a brand boost from favorable publicity.  LiveDrive would serve these purposes admirably, and we confidently predict that LiveDrive will enter into large-scale production in this decade.

We at The LiveDrive Initiative ultimately aim to found a consortium dedicated to developing LiveDrive, diffusing the business risks, and encouraging sharing of automotive safety technologies among auto companies.  We ask no up-front payment for this opportunity:  the value we hope to receive is your company's experience-based input into LiveDrive's continuing development.  You may have heard of the FlexRay Consortium, a good example of how advantageous it is to be a founding member:  BMW and DaimlerChrysler founded FlexRay, and their automobiles will be the first ones to gain FlexRay technology.  By joining with us your company can form advantageous alliances early, get first priority in production runs, and develop intellectual property that could result in valuable patents.

We can also minimize business risks by forming a consortium to spread the business risks across most of the automotive industry.  We can maximize our publicity and brand-boost benefits by unveiling LiveDrive as a strategy and not a device.  If we unveil it as an HMI device, and the device is somehow deemed to be a "failure" (which could happen if another device is found to be only 5% better), then we might get negative publicity for a perceived failure.  If we unveil it as a strategy, then we would get credited with a success if any successful implementation of the strategy is found.  In order to credibly unveil LiveDrive as a strategy, we must show two to four devices that can implement the strategy.  A good way to do this is to use a modular steering column that can accept multiple HMI devices.  Other companies that have credible HMI solutions could be approached, to see how their HMI devices could be transformed into modules capable of fitting this modular steering column.

The cooperative analysis project will consist of various studies of LiveDrive 2.0 such as safety experiments, focus groups and engineering analyses.  If your company chooses to participate at the simplest level, your company could assign a liaison who would periodically receive an RFC (Request For Comments) and respond to it with any ideas that your company may wish to contribute.  These studies will help remove all lingering doubts and transform the LiveDrive strategy into an established reality.  Your liaison and other colleagues can ask questions and help set the study criteria, and we will share the results of the studies with your company.

It's also possible for your company to perform studies of LiveDrive in-house if you prefer, or you may recommend employing a third company that you believe could make a valuable contribution.  We would appreciate any help that can make the studies more thorough and objective.  For the investment of a little money in these R&D studies by your company, we believe your company could get a head start on developing a cutting-edge technology with explosive market potential.  If you think highly of LiveDrive and your company sees great promise in it, we can demonstrate our prototypes for your company and discuss how our companies can cooperate and move forward energetically.

LiveDrive 2.0 has several elements of high-level strategy, as this preview has shown.  These elements include inter-corporate alliances, negotiations with insurance companies, allocations for research and development, public relations planning and reform of government regulations.  We therefore recommend that your liaison be given wide latitude to communicate with various departments within your company, and weekly reports should be made to executive personnel capable of high-level oversight and decision-making.  Otherwise, job pressures such as time and workload could cause this matter of high strategic importance to be put aside.

We realize that good communications within The LiveDrive Initiative are also very important.  Your liaison and other colleagues at your company can ask any questions they like, and we have contracted with expert translators to translate all of our replies to and from Swedish, German and Japanese.  If someone perceives an obstacle that diminishes their evaluation of LiveDrive, we should talk about it so that we can propose possible solutions.  Please realize that an analyst may perceive an obstacle simply because of a misunderstood word or two, and a single query directed to us might be the only thing that is needed to clarify a terrible misunderstanding.  

We'll consult with you anytime, by phone if you need interactivity and/or quick answers, or through the Internet or faxes for complex matters (because that gives us more time to analyze ideas and write clear answers.)  To contact us you may call (425)-825-0906, fax us at (801) 346-8788 or email me personally at dsnow@consumerall.com.  If I’m out of the office, you can call my cell phone at (425)-503-1222 or wait for me to return your call, which I will do promptly.  To discuss a matter in our Internet forum, please visit http://autophile.com/phpBB2/index.php.  We check the forum and respond to questions at least twice daily, so you should receive an answer within 12 hours.
To see a list of LiveDrive's solutions to the objections that have been made against previous designs for hand controls, visit http://www.autophile.com/objects.htm.  This list anticipates arguments against the LiveDrive design strategy, and presents the refuting counter-arguments.  To read the remainder of the LiveDrive documentation, visit http://www.autophile.com/research.htm.

