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Car Computer


INTRODUCTION
Each year, cars seem to get more and more complicated. Cars today might have as many as 50 microprocessors on them. Although these microprocessors make it more difficult for you to work on your own car, some of them actually make your car easier to service. 

Some of the reasons for this increase in the number of microprocessors are: 

· The need for sophisticated engine controls to meet emissions and fuel-economy standards 

· Advanced diagnostics 

· Simplification of the manufacture and design of cars 

· Reduction of the amount of wiring in cars 

· New safety features 

· New comfort and convenience features 

IMPLEMENTATION OF MICROPROCESSORS
Sophisticated Engine Controls

Before emissions laws were enacted; it was possible to build a car engine without microprocessors. With the enactment of increasingly stricter emissions laws, sophisticated control schemes were needed to regulate the air/fuel mixture so that the catalytic converter could remove a lot of the pollution from the exhaust.
Controlling the engine is the most processor-intensive job on your car, and the engine control unit (ECU) is the most powerful computer on most cars. The ECU uses closed-loop control, a control scheme that monitors outputs of a system to control the inputs to a system, managing the emissions and fuel economy of the engine (as well as a host of other parameters). Gathering data from dozens of different sensors, the ECU knows everything from the coolant temperature to the amount of oxygen in the exhaust. With this data, it performs millions of calculations each second, including looking up values in tables, calculating the results of long equations to decide on the best spark time and determining how long the fuel injector is open. The ECU does all of this to ensure the lowest emissions and best mileage. 
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The pins on this connecter interface with sensors and control devices all over the car.
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The ECU from a FORD RANGER
A modern ECU might contain a 32-bit, 40-MHz processor. This may not sound fast compared to the 500- to 1,000-MHz processor you probably have in your PC, but remember that the processor in your car is running much more efficient code than the one in your PC. The code in an average ECU takes up less than 1 megabyte (MB) of memory. By comparison, you probably have at least 2 gigabytes (GB) of programs on your computer -- that's 2,000 times the amount in an ECU. 
The processor is packaged in a module with hundreds of other components on a multi-layer circuit board. Some of the other components in the ECU that support the processor are: 

· Analog-to-digital converters - These devices read the outputs of some of the sensors in the car, such as the oxygen sensor. The output of an oxygen sensor is an analog voltage, usually between 0 and 1.1 volts (V). The processor only understands digital numbers, so the analog-to-digital converter changes this voltage into a 10-bit digital number. 
· High-level digital outputs - On many modern cars, the ECU fires the spark plugs, opens and closes the fuel injectors and turns the cooling fan on and off. All of these tasks require digital outputs. A digital output is either on or off -- there is no in-between. For instance, an output for controlling the cooling fan might provide 12 V and 0.5 amps to the fan relay when it is on, and 0 V when it is off. The digital output it self is like a relay. The tiny amount of power that the processor can output energizes the transistor in the digital output, allowing it to supply a much larger amount of power to the cooling fan relay, which in turn provides a still larger amount of power to the cooling fan. 
· Digital-to-analog converters - Sometimes the ECU has to provide an analog voltage output to drive some engine components. Since the processor on the ECU is a digital device, it needs a component that can convert the digital number into an analog voltage. 
· Signal conditioners - Sometimes the inputs or outputs need to be adjusted before they are read. For instance, the analog-to-digital converter that reads the voltage from the oxygen sensor might be set up to read a 0- to 5-V signal, but the oxygen sensor outputs a 0- to 1.1-V signal. A signal conditioner is a circuit that adjusts the level of the signals coming in or out. For instance, if we applied a signal conditioner that multiplied the voltage coming from the oxygen sensor by 4, we'd get a 0- to 4.4-V signal, which would allow the analog-to-digital converter to read the voltage more accurately 
· Communication chips - These chips implement the various communications standards that are used on cars. There are several standards used, but the one that is starting to dominate in-car communications is called CAN (controller-area networking). This communication standard allows for communication speeds of up to 500 kilobits per second (Kbps). That's a lot faster than older standards. This speed is becoming necessary because some modules communicate data onto the bus hundreds of times per second. The CAN bus communicates using two wires. 

Advanced Diagnostics

Another benefit of having a communications bus is that each module can communicate faults to a central module, which stores the faults and can communicate them to an off-board diagnostic tool.

This can make it easier for technicians to diagnose problems with the car, especially intermittent problems, which are notorious for disappearing as soon as you bring the car in for repairs. 
 The fault codes are stored in the ECU for various carmakers. Sometimes, the codes can be accessed without a diagnostic tool. For instance, on some cars, by jumping two of the pins in the diagnostic connecter and then turning the ignition key to run, the "check engine" light will flash a certain pattern to indicate the number of the fault code stored in the ECU. 
Chrysler Corporation (including Dodge and Plymouth) vehicles with fuel injection, like all current computer-controlled vehicles, watch their own behavior and set "error codes" when they see something which is not as it should be. The computers only do what you tell them, so they might not see problems that do exist, or they might see problems that do not exist, or they might indicate a problem, which is in reality caused by some other component. The way they work is by checking their inputs against each other - for example, if the voltage coming from the oxygen sensor is not what it expects given where the throttle is, how fast the engine is moving, etc., it will post an error code and, in some cases, light up a warning lamp on the instrument panel. Dealers have much more sophisticated computers which plug into your car's computer and can gain massive amounts of information.
On many 2001 and newer models, holding in the trip odometer reset button while turning the key to RUN will start a self test, with a readout on the odometer. It will also activate all instrument panels, one at a time.
Easier Design and Manufacturing

Having communication standards has made designing and building cars a little easier. A good example of this simplification is the car's instrument cluster. 
The instrument cluster gathers and displays data from various parts of the vehicle. Other modules in the car already use most of this data. For instance, the ECU knows the coolant temperature and engine speed. The transmission controller knows the vehicle speed. The controller for the anti-lock braking system(ABS) knows if there is a problem with the ABS. 

All of these modules simply send this data onto the communications bus. Several times a second, the ECU will send out a packet of information consisting of a header and the data. The header is just a number that identifies the packet as either a speed or a temperature reading, and the data is a number corresponding to that speed or temperature. The instrument panel contains another module that knows to look for certain packets - whenever it sees one; it updates the appropriate gauge or indicator with the new value. 
Most carmakers buy the instrument clusters fully assembled from a supplier, who designs them to the carmaker's specifications. This makes the job of designing the instrument panel a lot easier, both for the carmaker and the supplier. 
It is easier for the carmaker to tell the supplier how each gauge will be driven. Instead of having to tell the supplier that a particular wire will provide the speed signal, and it will be a varying voltage between 0 and 5 V, and 1.1 V corresponds to 30 mph, the carmaker can just provide a list of the packets of data. Then, it is the carmaker's responsibility to make sure that the correct data is output onto the communications bus. 
It is easier for the supplier to design the instrument panel because he doesn't need to know any details of how the speed signal is generated, or where it's coming from. Instead, the instrument panel simply monitors the communications bus and updates the gauges when it receives new data. 
These types of communications standards make it very uncomplicated for carmakers to outsource the design and manufacture of components: The carmaker doesn't have to worry about the details of how each gauge or light is driven, and the supplier who makes the instrument panel doesn't have to worry about where the signals are coming from. 
· E.g. :Smart Sensors: --

This technique is starting to be used on a smaller scale for sensors. For instance, a traditional pressure sensor contains a device that outputs a varying voltage depending on the pressure applied to the device. Usually, the voltage output is not linear, depends on the temperature and is a low-level voltage that requires amplification. Some sensor manufacturers are starting to provide a smart sensor that is integrated with all the electronics, along with a microprocessor that enables it to read the voltage, calibrates it using temperature-compensation curves and digitally outputs the pressure onto the communications bus. 
This saves the carmaker from having to know all the dirty details of the sensor, and saves processing power in the module, which otherwise would have to do these calculations. It makes the supplier, who is most up on the details of the sensor anyway, responsible for providing an accurate reading. 
Another advantage of the smart sensor is that the digital signal traveling over the communications bus is less susceptible to electrical noise. An analog voltage traveling through a wire can pick up extra voltage when it passes certain electrical components, or even from overhead power lines. 
Communication buses and microprocessors also help simplify the wiring through multiplexing.

Simplified Wiring

Multiplexing is a technique that can simplify the wiring in a car. In older cars, the wires from each switch run to the device they power. With more and more devices at the driver's command each year, multiplexing is necessary to keep the wiring from getting out of control. In a multiplexed system, a module containing at least one microprocessor consolidates inputs and outputs for an area of the car. For instance, cars that have lots of controls on the door may have a driver's-door module. Some cars have power-window, power-mirror, power-lock and even power-seat controls on the door. It would be impractical to run the thick bundle of wires that would come from a system like this out of the door. Instead, the driver's-door module monitors all of the switches.
If the driver presses his window switch, the door module closes a relay that provides power to the window motor. If the driver presses the switch to adjust the passenger-side mirror, the driver's door module sends a packet of data onto the communication bus of the car. This packet tells a different module to energize one of the power-mirror motors. In this way, most of the signals that leave the driver's door are consolidated onto the two wires that form the communication bus. The development of new safety systems has also increased the number of microprocessors in cars.

Safety Systems

Over the last decade, we've seen safety systems such as ABS and air bags become common on cars. Other safety features such as traction-control and stability-control systems are starting to become common as well. Each of these systems adds a new module to the car, and this module contains multiple microprocessors. In the future, there will be more and more of these modules all over the car as new safety systems are added. At the 2001North American Auto show, we saw Volvo’ safety Concept Car (SCC), which showcased some of these upcoming safety features:
New technology developed for this car allows the vehicle's interior to adjust to the driver's body size and eye position. Sensors scan the precise position of the driver's eyes and then adjust the driver's seat to offer the best possible vision. The steering wheel, floor, pedals and center console also adjust to a more comfortable position for the driver. 
The SCC includes active rearview mirrors and rear bumper sensors that alert the driver to approaching traffic in the car's blind spot. Rear-facing cameras also add to the driver's field of vision. Adaptive headlamps monitor the car's speed and steering wheel movements and adjust lighting accordingly. For example, at high speeds, light beams are given a longer reach. The car is also equipped with an infrared light enhancer to improve night vision. 
Drivers moving outside of their lane will be warned by the SCC's remain-in-lane technology. Forward-facing cameras monitor the car's position in relation to the road's centerline and side-marker lines for 20 meters ahead of the car. If the car begins to veer out of the lane, a warning is sounded. 
Today's sophisticated security and ignition systems mean that replacing a lost fob or ring can cost hundreds of dollars, take weeks and put you through the identity hoops.

In these days of sophisticated immobilizers, anti-theft devices and remote controls, losing the keys could leave you stranded for up to three weeks.

Each of these safety systems requires more processing power, and is usually packaged in its own electronics module. But it doesn't end there. In addition to more safety features, concept cars at the 2001 auto show were bursting at the seams with new convenience features, meaning still more microprocessors. 

Comfort and Convenience

In coming years, we'll have all kinds of new features in our cars, and each of these requires more electronics modules containing multiple microprocessors. The Dodge Super8 Hemi concept car showcases some of these technologies.
This concept car has such features as wireless Internet access and voice control of many car functions, including audio, climate-control, phone and even E-Mail! 
The rear passengers have individual LCD touch screens so they can watch movies or access the Internet. The car has satellite radio and can play MP3 music that you transfer from your home stereo to the car while it is parked in the driveway or garage. 
It seems that there is no limit to how much technology carmakers are going to pack into our cars. The addition of all these electronic features is one of the factors driving carmakers to increase the system voltage on cars from the current 14-V system to a 42-V system. This will help provide the extra power these modules require. 

Another Convenience feature
A Multi-Function Automotive Computer/Data-logger, measures vehicle performance, provides trip-computer functions, logs trip details and can display engine ALDL data.  It additionally provides distance and date alarms and over-speed warning alarms.

     This Tony Furse design was for General Motors Holden Vehicles but can be readily adapted to almost any modern vehicle. The product is available complete, or as a Electronics-only Kit or PCB.  The designs and software are available for license.

· It logs all trips for business trip tax deduction purposes.

·  Includes a 16-function trip computer.
·  Has auxiliary trip odometers, distance and date alarms.
· Have over-speed warning alarms +/- 5 or 10 Kph increments.
·  Measures vehicle performance. 0-100 Kph or 0 to 400 metres.
· Calibrates for custom wheels and diff ratios.
· Optionally displays engine management computer ALDL data.
·  Simple no-holes installation.
CURRENT IMPLEMENTATION AND COST FACTOR
Xbox already includes most things you want and have the potential to expand into other categories if Microsoft allows its development. And the whole system cost less than $300 adding a car LCD screen which is around $100; GPS system for another 100. Wireless network modem shall come free with the monthly service plan. The whole system can be setup around $500. Some software shall be free like the car performance monitor program which individual car manufacturer should be provided free through Internet. GPS navigation software shall come bundle with the GPS hardware. Of course you pay for the CD, DVD and games like you do now. Depending on the connection speed, you might just download music. When price for an all-in-one car computer for in-car entertainment go below $500, it becomes useful to average consumers. After all, currently only the luxury models which include only some of these features sells 2 times expensive as average car.
No doubt that you could build an inexpensive car PC system out of standard components. But the major concern is that the inexpensive components may not be rugged enough for an automotive environment. Most of the inexpensive components we have mentioned of using are designed for an office environment of controlled temperature and humidity
Shock, vibrations and g-forces may affect the reliability of your car's computer. Then you will need a UPS to smooth out the car's power supply for the computer. Finally there is the temperature fluctuations that still effect the components. For example, in Chicago where the winters can give us sub zero (F) temps and the summers can produce 90+(F) heat for weeks at a time, we cannot be sure how hot the interior of the car gets after sitting in the sun all day, but it must be pushing the physical operational limits of current LCD screens. By the time you make your inexpensive system rugged enough for this environment, it would have doubled the original cost.

Putting a computer under the hood is one thing. Putting it in the hands of the driver is another. In-car computing has become a thriving business with applications that support a wide range of users, from police officers to overnight delivery services.

One thing that these systems have in common is their ruggedness. Average PCs and laptops would last about a week on the road, and mobile users can’t worry about the reliability of the devices they depend upon. Deployment of in-car computers can range from purchasing rugged laptops and adding software to them, to requiring extensive additions to a vehicle, including configuring a wireless network for real-time communication and setting up one or more servers at a central site to coordinate a fleet of vehicles.

In-car systems can operate in standalone mode, in conjunction with mobile devices near the vehicle, or more likely as part of a wireless network. In many cases, an in-car computer may employ all three modes. Because of the complexity of these systems, they tend to be limited to large organizations with special needs. Typical uses include asset management and easier servicing.

Getting Real Time

There are advantages to using a real-time wireless in-car system. Putting a rugged PC in the trunk of a car isn’t enough, since many applications, such as the entire vehicle database for the Department of Transportation, that these PCs require need to be maintained daily. Plus, the security of such an important database could be in jeopardy if it’s not behind a firewall. Maintaining the database at a central fixed site with remote access is more efficient and wise.
Radios and cellular telephone equipment make remote access possible, but it is only part of the puzzle. Software must be customized for the devices to be used in the field. Initially, agencies relied upon rugged PCs or laptops. Now there are a growing number of specialized devices emerging, including barcode scanner terminals and LCD touchscreen tablets. 
Applications often need to be designed to use more check boxes and fewer mouse clicks so data can be entered quickly using a stylus instead of a keyboard and mouse. For example, package pickup for overnight delivery services may include filling out an air-bill at a pickup site. A tablet-style PC can present the information and allow selection of items such as the type of shipment and type of delivery to perform. Signatures are recorded as digital ink.
Early in-car systems often used custom products unique to a particular vendor. Many systems still employ custom hardware, but there is a movement toward standards-based solutions that provide access to more mainstream devices. Wireless standards like 802.11b, for instance, can easily provide a wireless network within and around vehicles.
Hitting the Road

In-car computers can be found wherever there is a large fleet of vehicles, such as police cars, local delivery vans, and even long-distance 18-wheelers. The vehicles may look different, but the systems that run inside them are quite similar. Most have PC-style architectures and user-interface devices that are both ruggedized as well as customized. Touchscreens are also very common, with voice and even videoconferencing support. The latter requires a higher bandwidth wireless connection between a vehicle and a central site, but with the advent of 3G services these will soon be a reality.
Cellular- and satellite-based solutions are the norm for long distance operations, where vehicles may be roaming throughout the country. Local operations such as police, fire, and rescue vehicles tend to employ their own wireless communication systems, which makes sense because their coverage areas tend to be well defined. Cellular-based communication is fine for cities, areas around interstate highways, and other well-traveled routes, but outlying areas are not usually covered. This would not do for emergency workers, who must be able to move to any point within their area to provide support.
Security is Key

Wireless security is another issue that vehicle-based systems must contend with. Initially, encryption and authentication were not addressed since the available bandwidth was low and the processors inside car computers were not very powerful. In addition, the information being sent was not often considered as a security risk. Times have changed since September 11, 2001. The diversion of a large tanker truck could have major security implications; allowing anyone to locate and tap into a car-computing network is definitely out of the question. Fortunately, technology has kept pace and secure channels can be used for communication. Hardware encryption even allows large quantities of secure data to be moved in real time. In many cases, the Web is being employed instead of using conventional radio communications, which can easily be picked up by inexpensive scanners. Many police departments have started to send important details via text messaging and to use radios simply to notify fellow officers that their in-car computer has this information.

Beyond the PC

Vehicle-based systems can be handled by conventional PC-style applications, so a police officer can use a central database to look up the status of a vehicle that has been pulled over. In this case, a screen and keyboard is the usual user interface.
There are other things vehicle-based systems can do that a normal PC cannot be used for. For example, an in-car computer can be connected to liquid level sensors in an oil tanker. The system can track the amount of liquid left at each delivery point, and a central management system could reroute trucks based on need and capacity.
A similar sensor could track a delivery truck’s fuel tank level. This would let the system determine whether a stop needs to be made to refuel when planning the next several routes. If one or two more deliveries can be made per day based on more efficient monitoring, the return on investment will be high.
Vehicle location devices that take advantage of the Global Positioning System (GPS) are great for letting central offices know where vehicles are at all times. This capability allows an ambulance dispatcher to send the nearest vehicle to an emergency location instead of having multiple drivers determine who is the closest. Location information is also handy when moving additional resources to support a vehicle, such as a police car that is the first to the scene of an accident. Often, a report of an accident via phone only provides a relative location. A vehicle at the location can provide this information automatically, allowing other officers near the scene to respond promptly if needed.

Wireless Wheels

Vehicles often carry an inventory that may grow and shrink based upon stops that they make. Using barcode scanners that either have a wireless connection to the vehicle or sync information once dropped back in a cradle, the inventory system can be linked to a central site to determine whether a particular vehicle has enough merchandise for its next stop. The system could then notify a dispatcher or another vehicle to handle that stop if necessary.
Real-time links within vehicles are also handy for credit card verification. It is possible to use cellular technology if the number of transactions is low, but using an in-vehicle computer with a real-time link is easier and more reliable for higher volume sales.
Of course, a real-time connection is not always available. That is why having a PC within a vehicle makes sense. Operators can continue updating inventory and store it locally on the PC. This information can then be sent to a central site once the vehicle moves within range of a wireless coverage area. 
Not surprisingly, most in-vehicle systems have premium prices compared to conventional laptops and PCs because they need to be very reliable. This means rugged exteriors, devices that can withstand extreme temperatures, and configurations that make replacing a system as painless as possible. With in-car computing, the ability to replace a keyboard or sensor within one working day is as important to a vehicle’s health as the engine or transmission. Imagine an ambulance driving around without a working defibrillator. For in-vehicle systems, rugged is in. Cheap is out.

Rugged PCs

A pair of products from Panasonic is representative of the kinds of rugged devices available off the shelf. These include the Toughbook 72 and the Toughbook 07 ($3,948) with Mobile Data Wireless Display (MDWD). The two are often used together using 802.11b networking. The MDWD uses this wireless link to communicate with an adapter in the Toughbook 07.
The Toughbook 72 ($3,239 base price) comes in a magnesium alloy case with an integrated handle. If it looks like an armored laptop, it is. It contains the usual collection of notebook options such as a 1.6-GHz Intel Mobile Pentium 4 processor and a 13.3-inch 1024 x 768 TFT active matrix color LCD screen with a built-in touchscreen sensor. The screen is bright and sports an anti-reflective coating so the unit can be used outdoors.
In addition to 802.11b support, the Toughbook 72 can be equipped with wide-area wireless links such as Cellular Digital Packet Data (CDPD), Motient Network’s DataTAC, Mobitex from Cingular Wireless, Global Systems for Mobile communication/General Packet Radio Service (GSM/GPRS), and Code Division Multiple Access (CDMA).
The ruggedness of the system is apparent from the protection given to the floppy, DVD-ROM player, and hard drive. The hard drive is shock mounted and designed to handle rough use. All peripheral ports such as Universal Serial Bus (USB) have rubber covers to keep out dirt and moisture when the connections are not in use.
The Panasonic Toughbook 07 with MDWD is a strange bird. The Toughbook 07’s magnesium alloy case looks like a metallic brick. It contains a 300-MHz Mobile Pentium III processor and 802.11b designed to communicate with the MDWD, and it can also be used to connect to other 802.11b devices within range such as the similarly equipped Toughbook 72 or a vehicle-based PC. The Toughbook 07 and the MDWD have their own lithium-ion batteries that should provide up to four hours of operation. 
The interesting part of the system is the 1.5-pound MDWD. Its 8.4-inch 800 x 600 transflective TFT LCD screen can be read in daylight and the touchscreen can be used with the attached stylus. The MDWD contains its own processor but it is simply a remote client for the copy of Windows 2000 running in the Toughbook 07. All stylus actions are sent to the “brick” and the results are displayed on the MDWD. By using Windows 2000 Terminal Server, the “brick” can be carried on a belt or left in a nearby location while the user moves around with only the MDWD. 
The Toughbook 07 can also be left in the vehicle while the MDWD is used outside the vehicle. For example, a police officer can have a person sign a ticket using the MDWD, just like many digitized credit card systems at department stores. The difference is that the MDWD is mobile.
Additional devices that can be attached to the MDWD include a scanner. This allows a user to perform sophisticated inventory and data collection operations that a simple scanner would not be able to do. When used in conjunction with an in-car system, the user also has access to real-time information through a vehicle’s wireless link. 
While the Toughbooks provide mobility, there are times when a PC needs to be built into the vehicle. Companies such as Kontron Mobile Computing, Inc. have systems specifically designed for such environments. The Kontron EnVoy (starting at $5,495) is one such solution. The CPU unit contains a 700-MHz or 1.6-GHz Pentium III processor that can be mounted anywhere within the vehicle. It can also be linked via wireless connections to a central site. The 12.1-inch touchscreen display is mounted separately in either a fixed position or on a movable arm. The keyboard looks like a typical PC keyboard, but it has four brightness levels, allowing it to be used at night without the need for additional illumination. 
Kontron also has a specialized rugged laptop named the ReVolution (starting at $5,095). True to its name, it takes only seconds to turn the ReVolution into a Tablet PC by rotating and flipping the touchscreen. This device is extremely flexible because it can both be mounted and used as a PC within a vehicle, or it can be removed from the car and used as a tablet. The unit’s C-Span construction protects internal subsystems from shock and vibration, and the transflective display is easily legible in sunlight.

Complete Systems

Symbol Technologies is well known for its barcode scanners. These are used in fixed locations such as stores, but they can also be attached to in-car systems or mobile systems that communicate with a vehicle’s PC. For example, a representative for an overnight delivery service can use a barcode scanner to read the barcode on an air-bill for a package that is being picked up. Additional information such as the destination zip code, size, and weight can be entered using another device so an application at the central site will know that a new shipment has been added to the mix. Its delivery is then scheduled automatically. All this requires minimal work by the representative, when compared to manual methods used in years past.
For dedicated environments, Symbol Technologies has the WSS1040 Wearable Scanning System ($4,935). It features a full-powered CPU with screen and keypad worn on the back of the wrist and a bar code scanner worn as a ring. Both FedEx and UPS use these systems to sort overnight mail. But Symbol Technologies is also big in the in-car market as well. The company’s Mobile Gateway Plus system has a J1708 bus interface for direct vehicle monitoring. The J1708 bus is found on many vehicles and is used for engine control. This allows an application to send monitoring information back to a central site. The application at the central site can then keep track of the health of each vehicle in the fleet.
The Mobile Gateway Plus vehicle system ($1,400) also has an integrated Global Positioning System (GPS) for locating a vehicle. This information can be used for a variety of purposes such as last-minute schedule changes, location of vehicles in need of repair, and traffic control at a warehouse facility.
The vehicle system has the usual complement of peripherals such as ports for keyboard and a terminal cradle. There is a built-in micro-access point for LAN communication, and long distance communication is accomplished via an RF modem supporting RAM, ARDIS, Mobitex, CDPD, GSM, circuit switch cellular, and even satellite communication.
The hardware is only part of the puzzle. The Mobile Gateway Plus software covers both the vehicle system as well as application support at the central site. This is not surprising since the wireless link between the vehicle and the central site is a very important shared resource.


Mobile Automation’s Mobile Automation 2000 Enterprise Edition is another system-based solution that has been used by organizations like the Seattle Police Department. Mobile Automation takes a system-wide approach to mobile workforce management with prepackaged applications. The primary Command Server costs $10,000 while the desktop/laptop client agent costs $90 per node. The handheld client agent costs $45 per node. Having dealt with a number of emergency and security organizations, Mobile Automation can quickly customize the Mobile Automation 2000 for a variety of environments. 
The system provides many benefits that may not be obvious to non-computer professionals. Features such as fault isolation and remote troubleshooting are extremely useful. Even the ability to deliver software packages and updates are of great concern since such systems are really large, distributed networks. Unfortunately, it is extremely important that such changes are done properly.
Mobile Automation 2000 provides single console management of all devices, which is impressive for a system that supports everything from custom embedded PCs to PDAs. It supports intermittent, low-bandwidth wireless connections as well as real-time connections. Applications are designed to be self-healing. This means that part of the application checks the rest of the system to make sure things run smoothly. Action can then be taken if the system is running improperly. Such watchdog features are found in most industrial embedded systems.
Like similar products, Mobile Automation 2000 supports standard operating systems like Windows, Windows CE, Pocket PC, and Palm OS. The same is true for network support. Secure communication is important because these systems are just as susceptible to attacks as the typical LAN. Remote control applications are also standard fare on the client. They’re used for real-time support as well as remote diagnostics and training. Fortunately, using standard hardware and software helps keep training costs down. It takes only a couple of days to learn.
In-vehicle systems are not only becoming more common but more powerful, especially as they incorporate built-in wireless networking. At the moment field workers are getting the most benefit. But before long we’ll be downloading music and movies from media servers in our garage.
INNOVATIONS UNDER WAY 
·  Power fuel cells
Within a generation, say 50 years, we will be driving small light but comfortable vehicles, seating four with minimum luggage, powered by electricity supplied by fuel cells. The power will be sufficient for needs and safety. We will need an electronic permit to go more than a certain radius distance from our home. The vehicle simply will not go further than that.

All traveling will be done off what we now call motorways, which will be reserved exclusively for goods, buses/coaches, and privileged vehicles. Privileged vehicles will be by permit only and will be for people who need fast long distance secure personal transport. Government ministers might be an example. The heavy goods vehicles will disgorge into eco-friendly smaller commercial versions of the local only personal transport vehicles, at the equivalent of the old railway marshalling yards, as will the buses.

Most people, wishing to go outside their permitted area will have to use what we now call public transport. I would suggest it would no longer be called that, but rather something like "National" transport. This will be frequent and very fast and very clean, much like Eurostar is now.

At the destination will be available subsidized, very cheap to rent personal transport vehicles, much like our own, back home, for our holiday, business use or whatever. Or of course we can walk or hire even cheaper pedal cycles if we are inclined that way, or go on a local bus.

· Connecting an insects brain to the computer 
The idea is to connect an insect's brain to a computer in the car's navigation system in order someday to help provide increased mobility for the severely handicapped. 
The connection of the living to the non-living - the interface between humans and machines - has been a recurring theme in the works of futurists .The merging of the tools of engineering with the principles of biology may bring these fictions to a reality. 
The reason for using insects is because they are built simply compared to mammals. The American cockroach was chosen for its robustness and large size, which was then connected to the circuit board. 

The cockroach was tethered to a boom extending from the front of a toy remote-controlled car. Then attached a thin-wire recording electrode to the insect's thoracic flight muscles. When the cockroach moves its muscles in an attempt to fly, the electrode delivers an electrical signal to an amplifier and filter. The signal is fed to a Motorola micro controller, which measures the signal and drives the motor of the car forward via an electronic speed control. 
The exciting thing is that the concept actually works and it has some potential real-world applications in interfacing handicapped people with intelligent wheelchairs. This is a first step towards achieving just that. 
A human-machine interface could be accomplished by attaching surface electrodes to the wheelchair user's head or by placing electrodes just under the skin. 

· Car personalities 
The idea is to have cars that communicate with each other.
A device placed into a car’s front and rear bumper so that cars can recognize other cars and communicate with them. The device would be situated on both the front and rear bumper, and a LCD screen would display messages. The messages would be totally random, and some thought put into the conversation, with the AI being advanced enough for the car to actually think what it communicates to other cars. For example, if you always park next to the same car at work, or you always pass a car going the other way on your way to work, the car would recognize this and maybe flash up on the LCD screen 'hi, how you doing? See you same time tomorrow'. Or, if its a new car in the car park, the car may come up with a cheesy line 'hello, come here often?’ A small sensor, similar to the ones some cars already have to detect rain and turn the wipers on, would also come into play, with the car saying to other cars 'nice weather we're having' or 'I wish this rain would stop'. The sensor would give out a signal signifying what language the car speaks in, so when replying, the other car could reply in the appropriate language. Also, the car would have a sex built into it, and again, a sensor would transmit this, therefore giving the chance of the car finding romance in the car park or motorway.

· Transport AI
Add some basic AI so that transport vehicle will refuse to collide with stuff. All transport vehicles including cars, motorcycles, boats, planes, trains, busses must by law have a unit installed that will take over control of the vehicle for a short while in situations of danger where the operator of the vehicle might be unable to correct the situation herself . 
The unit must be able to detect objects in its path and also the direct of movement of the object to calculate if it's on a collision course. The unit will try to communicate with the other unit if the object is another vehicle to agree on corrective actions by both parties. 
The unit will take over control and steer the vehicle out of the way of danger, or just slow it down to a halt if direction cannot rectify the situation. The slowing down to a halt option would not apply to planes for obvious reasons. The unit will stay in communication with other units in the area to prevent causing another situation of danger while correcting an existing one. 
(*** A more expensive unit for rich people ***) If the unit can't communicate with the object in it's way the unit will try to find a lesser expensive vehicle in the nearby area and instruct it to remove the object from the path of the vehicle in danger.

· Self-Driving Car :


Car that would be equipped with adequate sensors (distance radar, visual analysis, GPS) and processing power to steer completely control itself.
This should not be so technically challenging, as it seems. A camera and visual detection system could read lane positions and twists of the road. Radar could constantly monitor distance and speed of all other cars, optimizing the safety in a way no human driver ever could. GPS could be used for navigation, coupled with detailed area maps, pulled from a central server. Traffic signs are fairly standardized, so speed limits, stop signs and traffic lights should not be a problem. 
The goal is simple: get in a car, push a "home" or "mall" button or type an address and take a nap or read a newspaper. Many people spend 5-10% of their time on a boring task of driving. Such wastage of precious time can greatly be avoided. Speed and safety would be optimized and you will never take a wrong turn again. 
Companies can begin by employing a drive-by-wire (similar to the fly-by-wire, used in most Airbus airplanes) system, which would disable drivers from executing obviously wrong actions (such as driving into an obstacle). 
And by using GPS which would be programmed with road signs etc and also told weather conditions from the MET office or satellites. Then traffic warning system that auto corrects your route around any jams. Finally speed sensitive collision detectors (similar to ones used when parking) would solve collision problems. You could even have a heat sensor that sets off the horn if it sees body heat on the road. 
At that time, traffic signals could be obliterated because the communication between vehicles would allow for cars from all directions to go through an intersection at high speeds, with slight braking or accelerating as necessary. Roads would not have set directions, or lanes. Rather, lanes would be allocated on demand. You might have 3 lanes going into downtown in the morning (1 out), and 3 going out in the evening. Speed limits would be unnecessary, as the network of cars' computers would determine safe operating speeds, which on average, would be much faster than normal.
The Carnegie Mellon University Robotics Institute has been working on this for more than ten years. A few years ago, one of the researchers had his car drive him down to DC for a conference, where he presented a paper about the system.

· Car Crash Simulations May Improve Vehicle Efficiency:
The Computational Material Sciences Group in ORNL’s Computer Science and Mathematics Division has completed a computational simulation of an all-aluminum Audi A8 car crashing against a rigid barrier at 35 miles per hour (mph). The group, led by Srdan Simunovic, built the computer model after disassembling an Audi A8 car and scanning its structural components into a computer. The model contains equations and numbers representing approximately 290,000 finite elements and 200 different material components. The model has been run on the IBM RS/6000 SP supercomputer at DOE’s Center for Computational Sciences at ORNL.

While the ORNL supercomputer was crunching the numbers, the National Highway Traffic Safety Administration (NHTSA) performed an actual crash test of an Audi A8 car. The test results were used to tune the computer model and determine whether its predictions about the ex-tent of deformation throughout the car were correct.

The deformation predicted by our model was verified against the crash test data. That suggests that this model can be used as a low-cost method for testing new design concepts and materials-processing technologies without the need for building and crashing expensive prototypes. The model can be used to test crashworthiness and analyze stiffness of structural components.

· Developing high strength material :

Computational analysis of a concept car made of high-strength steel is being carried out. Porsche Engineering Services, Inc., developed the high-strength-steel, UltraLight Steel Auto Body (ULSAB) design and the computational crash models for the ULSAB Consortium. The models are used to predict the effects on new advanced materials of various collisions, such as two cars colliding with each other. Because these new steel alloys have such high strength, less steel is needed for the body of the car, making it lighter. They found that the ability of the high-strength steel vehicles to hold up in a crash can be even better than that of today’s heavier steel vehicles.
An even bigger challenge is modeling fiber-reinforced polymer composites. These composites, which are lighter than steel and aluminum, consist of glass or carbon fibers embedded in a polymer matrix.
They are developing constitutive models to predict how the material will behave during an impact at 35 mph. Composites don’t act like metals and dissipate energy by bending and deforming plastically in response to a blow. Although composites have higher specific strength, they tend to be brittle, making them less likely to give as easily. They are more likely to shatter like glass. 

The impact could cause fibers to break away, or de-bond, from the polymer matrix. The goal is to develop a composite that exhibits controlled progressive fracture during impact. Such a material could dissipate a large amount of impact energy and gradually decelerate the vehicle. We must learn how to model these effects and accurately predict how they improve the ability of the material to resist breaking catastrophically in a crash.

DISADVANTAGES 
· The voltage needed has increased to 42 Volts.

The technologies that can be packed into our cars are increasing by the hour with the advent of the electronic era. And the addition of all these electronic features is one of the factors pushing carmakers to increase the system voltage on cars from the current 14-V system to a 42-V system. This is crucial in providing the extra power these modules require.

· The programs included in the microprocessors need to be extremely efficient in speed as well as space.

A modern Engine Control Unit might contain a 32-bit, 40-MHz processor. This may not be fast as compared to the 500- to 1,000-MHz processor you probably have in your PC, but the processor in your car is running much more efficient code than the one in your PC. The code in an average ECU should take up less than 1 megabyte (MB) of memory. By comparison, you probably have at least 2 gigabytes (GB) of programs on your computer -- that's 2,000 times the amount in an ECU.
 Moreover the code should also take the least possible time to execute. This is one of the critical factors that need to be kept in mind while writing code for exceptional emergency cases. For instance, when body heat is detected on the road the car should immediately come to a halt or else accidents might happen long before the program can complete its execution.

· The rules included in the software should be able to be relaxed in case of special situations.

It is dangerous to use computers to ensure adherence to rules, laws and regulations. When humans interpret rules, the humans are capable of interpreting the rules with discretion and understand that quite often, the rule should not be adhered to 100 % in every case. Computers are not so good at making such judgments. Because of this, it can be unsuitable to put too much of rule checking into software. 

Computer software must be designed to allow flexibility and human choice. Laws and regulations should be interpreted by humans and not by machines. 
Making the software more complex, to include in it more different special handling of special circumstances, will often only makes it worse. Instead of complex software, software should be flexible and open-ended. 

· More gadgetry-More complexity

The end product of implementation of edge-cutting technology in simple day-to-day needs like transport can leave those people stranded who are quite nervous with new gadgetry.
And since most of the above conveniences are not an absolutely necessary part of transportation, such implementation will not be on a large scale. It is a problem of whether the cost of research will pay off on production. And most of the users might be naïve on how to plug into the different utilities available on their on car.

· Cost increases as ruggedness is enhanced

By the time you make your system rugged enough for the natural environment, it would have doubled the original cost. Thus, companies those offer even a minimal amount of extra features end up charging many times the prior price of the same car minus those few features.

· The components are susceptible to factors like temperature, shock and vibrations.

Shock, vibrations and g-forces may affect the reliability of the car's computer. Then a UPS will be required to smooth out the car's power supply for the computer. Finally there is the temperature fluctuations that still affect the components and it must be pushing the physical operational limits of current LCD screens.

· Inefficient code-list-more problems.

While considering advanced diagnostics an inefficient code list in the Engine Control Unit might give you faulty error alerts. Thus the exact cause of the error will not be easy to detect.

· Maintenance is even costlier.

One good example will be that of car keys in case of a car well equipped with theft prevention procedures. It's no longer a matter of slipping down to the local hardware shop and cutting a duplicate of the spare.
In these days of sophisticated immobilizes, anti-theft devices and remote controls, losing the keys could leave you stranded for up to three weeks.
Replacements for popular models from Ford and Holden take less time, but it can still ruin your day – and put a bigger-than-expected dent in your wallet.
A further proof for the inconvenience caused by a minor breakdown of the computer cannot be more clearly stated than by the following news article.

**{Monday May 12, 02:22 PM 

Security guards have smashed their way into an official limousine with sledgehammers to rescue Thailand's finance minister after his car's computer failed.- REUTERS}***
CONCLUSION
The first near suitable personal transport vehicles are beginning to appear in cars such as the Ford Ka and the Mercedes Town Car, and others. We are told that fuel cell power will be generally available in five years time. It is all happening.
Like in any kind of new scientific development there are two sides to this coin. That of improved safety and convenience and that of unnecessary luxury that can just get out of hand.
Very true is the fact that many of the current accidents can be avoided with car computers. But, we must also acknowledge the fact that many more accidents can be caused by it. A close examination all the above features suggest this.
However the final decision should never get out of the human’s hand or there may be trouble that we cannot even comprehend.
The objective is to provide the material models and computational tools that designers need to develop highly efficient, low-emission, lightweight vehicles that have improved safety features.
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ABSTRACT

There is available, right now, a computer that will drive your car for you. It uses present technology for steering and route planning and nothing needs to be added to the road system or traffic signs. 

It will not let you make a mistake of any sort, however small, and yet sits there in the background unobtrusively, allowing you to enjoy the driving and the scenery. It is monitoring the situation all the time, and seamlessly takes over if needed. It has a database of common happenings, as supplied, and add to these as it is used, eventually having thousands to recall instantly, to help it decide what to do. 

 You will not even be able to start the engine without checking for neutral. Or drive off without rear observation. Or go faster than it is safe or legal. Or drive without your seat belt on. Or forget to use your mirror. Or position wrongly on the road, forget to signal or steer badly while turning. No more shooting the lights. 

It will remind you to check the tires occasionally, and look at the engine oil and water, see if the brake fluid is okay, and will tell you when a service is necessary, or the road tax, insurance or MOT are nearly used up. It is a fantastic device! 

It is free. You already have it. It is installed every time you get into your car.

CONTENTS
1. INTRODUCTION

2. IMPLEMENTATION OF MICROPROCESSORS AT VARIOUS PARTS.

· SOPHISTICATED ENGINE CONTROLS

· ADVANCED DIAGNOSTICS.

· EASIER MANUFACTURE AND DESIGN.

· REDUCTION IN WIRING.

· SAFETY MEASURES.

· IMPROVED CONVENIENCE 

3. CURRENT IMPLEMENTATION AND COST FACTOR

4. INNOVATIONS UNDER WAY.

5. DISADVANTAGES.

6. CONCLUSION.

7. REFERENCES.

PAGE  
37
Dept. of CSE

MESCE Kuttippuram


_1110914633.doc
[image: image1.png]






_1111086036.doc
[image: image1.png]






