THE WORLD OF TRANSPORT

Transport and communications are essential elements of all advanced economics and they closely reflect changes in economy and social organisation. It started with a wheel, but today it has become such a complex set of organisations that the systems involved use all the resources of computer science. Today transport and communications need major investments by industry in both mechanical and civil engineering. Different firms and individuals have long transported goods for themselves and merchants were heavily involved in maritimetransport well before the era of intemational shipping. Only the big merchants were able to shoulder the risks associated with maritime trading. A merchant sent out three ships in quest of spices. If none retumed he had lost; one back and he broke even; two back and he had done well; and with three back he was a wealthy man. When professional carriers appeared on the scene, they were often regulated in some way. As transport is often dependent on infrastructures, implying land requirements and the possibility of expropriation this results in a monopoly situation. Commercial autonomy in the transport is very recent development. Some consider that transport, in that its technological demands are low , is too underdeveloped to become independent. Others think transport is part of the communication industry which is controlled at the highest level. Whatever the true situation, the result has been that, for a long time, innovations have tended to occur only in rolling stock and vehicles, and civil engineering, rather than in management and organisation. Transport systems now have to cope with demand for more frequent movements, usually in smaller shipment sizes, over greater geographical distances, with shorter lead times, and in which a very high premium is placed upon quality of service and reliability. Inorder to meet the considerable demands, transport systems are undergoing a burst of innovations (technological innovations, new infrastructures, organisational innovations etc.). The key discoveries in the history of transport have been the invention of the steam-engine which sparked off the development of railways and steamships, the intemal combustion engine which made automobile and air travel possible, and the electric motor which allowed the development of city metro systems. Looking back, transport has moved from the wheel to computerised systems of today. It has become permeable to innovations of all kinds that Jules Vemes could scarcely have conceived of, fascinated as he was by the science of movement.

VOCABULARY:
to involve : engage; employ; e.g. size of operations involved in;

resource : a new or a reserve source of supply or support; a fresh or additional stock or store available at need

major : greater in importance or interest/greater in number,

quantity or extent

investment : an expenditure of money for income or profit; the sum invested in the property purchased

mechanical  engineering : a branch of engineering concemed primarily with the generation, transmission and utilisation of heat and mechanical power and with production of tools,

machinery and their products

civil engineering : a branch of engineering concemed primarily with public works (the building of highways, bridges, waterways orharbours)
maritime : of or relating to navigation or commerce on the sea to shoulder .to provide with a shoulder; to assume the burden or responsibility of ...

trading : engaged or used in trade

quest : an official inquiry; the action or and act or instance of seeking

spice : any of various aromatic vegetable products (as pepper, ginger etc.) used in cookery to season food

wealthy : with riches; with material success

carrier : an individual, partnership, corporation, or any organisation engaged in transporting passengers or goods for hire by Iand, water or air

infrastructure : the underlying foundation or basic framework (as of an organisation or a system)

to imply : infold; involve; implicate

expropriation : the action of the state in taking or modifying the property rights of an individual

demand : the requirement of work or of the expenditure of some resource

to occur : to be found or met with; appear; take place; happen

rolling stock : the wheeled vehicles (as Iocomotives, passenger cars, or freight cars) owned and used by a railroad; the wheeled vehicles (as trucks) owned and used by a motor carrier

to cope with : to face or encounter and to find necessary expedients to overcome problems and difficulties 

shipment : the act or process of shipping; the delivery of goods to a carrier for transportation

Iead time : the time interval between the conception or designing of a product and its actual production and use; the time interval between the placing of an order and delivery

premium : a reward or recompense for a particular act; a prize to be won for superior performance

reliability : the quality or state of being reliable; the extent to which and experiment, test or measuring procedure yields the same result on repeated trail

burst : a sudden intense outbreak; explosion; eruption

to spark : to throw out sparks; to produce sparks; activate; incite; stimulate

intemal : heat engine in which the combustion that generates heat combustion takes place inside the engine proper instead of in a engine furnace

permeable : capable of being permeated; passable; penetrable

to conceive : to cause to begin; originate or start; to take into one's mind; comprehend; understand

TRANSPORT , COMMUNICATIONS AND CITY ORGANISATION

Recent revolution in telecommunications and transport has had a great impact on the ability of firms and countries to compete in global markets. The new capabilities of information processing and transmission as well as the mobility of people and movement of freight are profoundly inf1uencing the development of regions and countries. Radical technological changes in telecommunications and transport industries generate a new industrial and spatial structuring. Comrnunications and transport networks can be regarded as the "carriers" of new systerns of industrial and spatial organisation. This

idea is not new. Many comrnentators have drawn attention to the historical association between advances in transport and comrnunications technologies and changes in the nature of society , changes in the way the economy is organised and changes in spatial structure and

organisation. In one sense, the existence of the city can be understood as the spatial response to the severe limitations upon the movement of people, goods and information which prevailed before and during the early stages of the industrial era. As Schaeffer and Sclar put it, "to avoid transportation,

mankind invented the city". It is clear that technological advances in transport and comrnunications have been essential in the establishment of a series of major economic, social and

geographical developments. The explosive growth, in the second half of the nineteenth century; of industrialisation and the industrial city, is impossible to have envisaged occurring without significant

developments in the ability to transport both people and goods and to comrnunicate information.

The emergence of national railway networks, facilitating the movement between cities of people and industrial goods made possible the industrial urbanisation. The large metropolitan complexes which have become established by the early years of the present century were dependent upon developments in the short-distance movement of people, notably the suburban railway and the

electric tram. By the rniddle of this century, the widespread innovations in transport and communications were making possible economic, social and geographical changes which are known as "Fordism". The dorninant technological pattem under Fordism can be summarised as one of mass production, a mass consumption counterpart to mass production, large corporations etc. Conceming metropolitan area, the most obvious change in spatial organisation was that of the suburbanisation of the population. In the era which is characterised as Fordism a considerable expansion and extension of the huge cities were taking place. Transport and cornrnunications improvements were making possible the systems of long-distance national and intemational integration and co-ordination upon which Fordism depended.
VOCABULARY:

impact : a forceful contact; the force of impression of one thing on another

to compete : to seek or strive for something (as a position, possession) for which others are also contending; to stand comparison

to process : to subject to examination and analysis; to subject to rapid examination and handling designed to dispose of routine details

transmission : an act or process of transrnitting

freight : something that is loaded for transportation; cargo

spatial : of or relating to space; e.g. elirnination of spatial barriers by speedy transportation and communication

to structure : to form into an organised structure; build; organise; to establish the relationship between components

association : companionship; partnership; connection

response : an act of responding (as by an answer); reaction; answer

severe : strict or uncomprornising in judgement, discipline or govemment; inflexible; restrictive

Iimitation : the action of lirniting; the quality or state of being Iirnited; a restriction or restraint imposed by law or circumstances

to prevail : to grow strong; increase in vigour; to be or become effective or effectual; be successful

establishment : a settled arrangement; permanent civil or rnilitary force or organisation

to envisage : confront; face; to have a mental picture in advance of realisation

emergence : the act of emerging; a corning forth or rising into view

to facilitate : to make easier or Iess difficult; assist; aid

suburban : of relating to, inhabiting or located in the suburbs; characteristic of life in the suburbs

pattem :a fully realised form, original, or model accepted or proposed for irnitation; outline; plan

consumption : the act or action of consurning or destroying; the utilisation of econornic goods in the satisfaction of wants or in the process of production resulting in

immediate destuction

counterpart : complement (e.g. retaining export controls ...only where needed as counterpart of domestic distribution controls}

expansion : the act or process of expanding; enlargement; growth

extension : the action of extending or state of being extended; Iengthening; developing

integration : the act, process of integrating; the condition of being formed into a whole by addition or combination ofparts or elements

co-ordination : a making or being co-ordinate; arrangement in the sarne order, class rank or dignity; combination in suitable relation for mosteffective results

TECHNOLOGY AND THE RELATIONSHIP BETWEEN TRANSPORT AND COMMUNICATION

One of driving-forces affecting both transport and communications are technological innovations. There are some important developments taking place in technologies of transport, such as high-speed trains and "clean engine" systems. More radical innovation in the transport and communications is associated with the application of informatics and telematics to the transport field (for example in road informatics system). Information technologies and "informatics revolution" lie at the heart of the innovation process in both transport and cornrnunications. Technological advances in the telecornrnunications field are providing new opportunities for substituting electronic cornrnunications for physical transport. Conceming the movement of people, significant innovations are occurring in both transport and electronic cornrnunication. The physical movement of people is being assisted by innovations as diverse as high-speed rail, road informatics, and on-line information and booking systems. The electronic movement of people, or rather their video images, seems to be "coming of age" in the rapid growth of corporate video-conferencing, made possible by a combination of broadband satellite networks. For the movement of goods, significant innovations are found in both physical and electronic forms of movement. Advanced logistic systems are revolutionising the transport field, while the growth of electronic data interchange (EDI) applications are making an important contribution from telecornrnunication side. Certain types of "goods", notably printed material such as newspapers can be transmitted as facsimile images or digital records and printed simultaneously at remote locations. Technological innovations are affecting not only the development of transport and communications but also the interrelationship between them. The innovations in transport and communications have great influence on the organisation (it can contribute to improving the intemal efficiency of the firm) and spatial restructuring of the firms (for example geographical shift in the firm's market). The new indus'trial and spatial prospects are built on the assumption that long-distance, reliable transport and cornrnunications - are implemented and integrated both geographically and technologically. Long-distance movements of people, freight and information ; seem likely to increase in importance as national territorial systems dissolve. In consequence the emphasis will shift towards advanced intemational transport and communications networks.

VOCABULARY:

driving : acting with vigour;energetic; being of such character as to produce or effect and sustain consistently directed, progressive, or constructive action

force : strength or energy; active power; power to affect in physical relations or conditions

to affect : to act upon; to produce an effect; to produce a material influence

application : the act of applying; employment as a means; specific use (e.g. the application of certain new techniques)

informatics : information technology

telematics : telecommunications and computer

opportunity : a combination of circumstances, time and place suitable or favourable for a particular activity or action to substitute .to put in the place of another; exchange; to take the place of ( a new technique)

significant : having meaning; full of import; suggestive; expressive; important; notable

diverse : differing from one another; unlike; distinct; having or capable of having various forms or qualities 

information : a non-specific term meaning any signals transrnitted or stored in a network 

on-line system : a data processing system in which all functions are performed under control of a computer processor, including the preparation and entry of input data, and the transrnission and distribution of output results. Transactions are often dealt with as they arise in the

normal course of business with minimal delay.

booking : an engagement or scheduled performance; reservation: esp. one for transportation, entertainment or Iodging

broadband : a transrnission path having a wide bandwidth (a channel broadband channel would be constructed of materials which do not offer significant resistance or distortion of

high frequency electromagnetic waves)

bandwidth : the bandwidth of communication channel defines the range of frequencies which can safely be conveyed in the channel

logistics : military science in its planning and handling and implementation of personnel (as in classification, distribution, movement) and materiel (as in production, distribution, maintenance and facilities (as in construction, operation, distribution) and other related factors

contribution : a payment imposed upon a body of persons or on the population of a territory by civil authority; act of contributing; something that is contributed: a sum or thing voluntarily contributed; 

digital : of or relating to calculation by numerical methods or by discrete units-distinguished from analogical

record : evidence, knowledge or information remaining in permanent form; an account in writing or print (as in document) or in some other permanent form

simultaneously : in a simultaneous manner; at the same time; concurrently

efficiency : the power, characteristic quality or manner of operation of an efficient cause; effectiveness; capacity of produce desired results with a minimum expenditure of energy,

time, money or materials 

assumption : supposition (it was Iike all societies, built on certain assumptions); the proposition; postulate or nation assumed

to implement : to carry out; accomplish; fulfil

to dissolve : to cause to disperse or disappear; destroy; disconnect; disunite; disintegrate; decompose

consequence : something that is produced by a cause or follows from a form of necessary connection or from a set of conditions.

TRAVEL AND TRAFFIC INFORMATION

In the area of travel and traffic inforrnation many technological breakthroughs have been established.

"Travel" information can be regarded as the generic term for a number of possibilities to provide the traveller with news relevant to the current situation and with useful suggestions for a good travel

choice. The information must be sufficient for the traveller at home, at the workplace and in public areas. Information provided must be sufficient for the traveller to plan his journey to the required destination and should include traffic tourism, time, distance, cost and regulatory data. In order to

fulfil the travel information function, a series of databases should be Iconstructed and placed on-line for interrogation by the traveller "Traffic" information is a term used mainly for information given to the drivers and passengers during their trips in order to help them make on-the-spot decisions or warn them of relevant events etc.
There are three basic levels of traffic inforrnation:

1.  inforrnation describing actual abnormal traffic conditions and short-term forecasts (traffic jams, accidents, roadworks). This information will have to be interpreted and correctly used by the driver; it could be broadcast by radio channels or displayed via variable message signs;

2. inforrnation of traffic events, as before, but such to be used by onboard equipment for dynamic navigation;

3. specific and individual information provided to the driver, via suitable channels and on-board equipment, containing direct suggestions on best routes to the destination.

Having in mind IRTE {Integrated Road Transport Environment), the goal of traffic inforrnation is:

-to provide the user with help in finding the route; and - to maintain the road traffic flow in stable "equilibrium" by avoiding local congestion and shortening individual

journey ."Traffic" information is a powerful tool for "controlling traffic".

VOCABULARY:

breakthrough : a sensational advance in scientific knowledge in which some baffling major problem is solved;

to establish : to place, install or set up in a permanent or relatively enduring position esp. as regards living quarters, business, sociallife or possession; to bring into existence, create, make, start, originate;

generic : relating or applied to or descriptive of all members of a class or group: common to or characteristic of a whole group or class: typifying or subsurning: not specific or individual: general; 
to provide : to supply what is needed for sustenance or support: prepare; to fit out fit up: equip; to supply for use: afford
relevant : correspondent, proportional; (A thing is relevant when it has a connection esp. logical connection, with a mater under consideration)

current : occurring in or belonging to the present time: in evidence or in operation at the time actually elapsing; sufficient : marked by quantity , power or quality to meet with the demands or needs of a situation; enough; adequate; competent;

destination : purpose for which something is destined: predeterrnined end, object or use; a place which is set for the end of a joumey
interrogation : the act of interrogating; a question put: inquiry;

decision : the act of deciding; a determination arrived at after consideration; settlement; conclusion;

forecast : previous determination; plan; design; estimate or prediction of a future happening or condition 

to broadcast : made public by means of radio or television (the use of broadcast appeals to motorists to keep of the roads )

variable : able to apt to vary or change; changeable; shifting; inconstant;

to maintain : to keep in a state of repair, efficiency or validity; continue; to provide for: bear the expense of: support;

stable : firmly established: not easily moved, shaken or overthrown: solid, fixed;

equilibrium : a state of balance between or among opposing forces; a state of static balance of a body or system acted upon by forces whose resultant is zero; a state of adjustment between or among opposing or divergent elements;

congestion : if there is congestion in a place, the place is extremely crowded and blocked with traffic or people

BART - AN AUTOMATED ANSWER TO THE PROBLEMS OF URBAN TRANSPORTATION

Early every weekday moming, William Royal, a Califomia businessman living in suburban Hayward, drives a few blocks from his home, parks his car, and boards an astonishing new train -one

operated completely by computers. While motorists crawl along in bumper-to-bumper traffic, Royal speeds to town in comfort on the first all-new transit system to be built in the United States in sixty years. Encouraging news for commuters everywhere, the Bay Area Rapid Transit -popularly called BART -is such a promising preview of what mass transit can be that it is likely to be copied by other traffic-choked cities. Transportation experts from W ashington, and from foreign nations as we1l, are watching BART to determine whether the system could be adapted for use elsewhere. BART , which has taken twelve years to build and has cost more than $ 1.6 billion, radiates from San Francisco 15 miles to the north, 30 miles to the south, and 25 miles to the east. Composed of one-third subway , one-third elevated, and one-third ground-level track, the network wi1l serve 2.5 million people.

To see how this exciting new system works, let' s fo1low Wi1liam Royal on the way to his job. It used to take Royal forty-five minutes to drive the 27 miles from Hayward to downtown San Francisco; BART' s time is twenty-eight minutes. This means that Royal can start for work almost twenty minutes later. But BART is not only quicker, it is also cheaper. By car, Royal's daily round-trip expense, including parking and bridge to1ls, was roughly $ 4.50. BART costs him less than half as much.

At the Hayward station, Royal deposits money in a machine and receives a ticket. Then he inserts the ticket in an entrance tumstile, which allows him to pass through. The ticket is retumed to him from another slot. At his destination, he deposits the ticket in an exit tumstile. If Royal has not used up the entire amountt deposited, a machine imprints on the ticket' s face its remaining value and retums it to him instantly . The streanilined electric train, which accelerates to 80 miles a hour in forty-five seconds, carries no operator or conductor  only single attendant, who announces stations, monitors the doors, anl watches the track ahead. Braking smoothly and automatically, glides to a twenty-second station stop. Doors open and close, automatically, and they will reopen instantly if any object is caugh

in them. Except when the attendant intervenes, all movements o every train in the system are directed by a computer at a centracontrol, where engineers monitor all operations. The computer car direct 450 vehicles operating simultaneously on 75 miles of track and make up to 12,000 comrnand decisions per second. Safety assured by an automatic blocking system which prevents any trail from entering a section of track required by another. Speciall equipment assures that the computers will not be disturbed by power interruptions that last less then  two hours.
When Royal's train reaches San Francisco Bay, it plunges into a four-mile-long tube which is the longest underwater rapid-transit tube in the world. Building this tunnel- 130 feet down at its deepest

-was by far the most cha1lenging problem in the system. The flexible, one-piece tube snakes under the bay in a series of gentle curves, fo1lowing the contours of the bottom to avoid rock

formations. Designed to be earthquake-proof, it can move laterally up and down or slide endwise. Some engineers believe that this tube under the bay might be the safest place in San Francisco during a quake. An important side effect of BART is the role it will play in downtown rejuvenation. Already it has stimulated a multibillion dollar building boom in the area it serves. Over $ 850 million in high-rise office buildings have been built in downtown San Francisco alone. Market Street, San Francisco's commercial center, is being transformed. Sidewalks have been widened, paved with red

brick, and lined with trees. Plazas, fountains, and planters for seasonal f1ower displays have also been added.

Another bonus is that BART will drastically reduce the need for new superhighways, which cost more to build, move fewer people, and require more than four times as much land. "W e are not anti-automobile", said San Francisco's mayor, Joseph Alioto, "but now five cars come into the city for every seven people. W e want to move more people, not more automobiles." As might be expected in an innovative project that is highly dependent on complex technology, the operation of BART has not

been altogether smooth. There have been managerial and financial problems, and there have also been problems with the automated control system. Sometimes doors opened when the trains were in

motion, and they sometimes opened on the wrong side, away from the passenger platforms. Even more alarming was the discovery that the detection system failed to detect the trains that were not in motion. But new equipment is being installed and the problems are gradually being solved. Despite all the difficulties in getting the system underway, the future of BART appears to be a bright one.

VOCABULARY:

suburban : of, relating to, inhabiting or located in the suburbs; characteristic of life in the suburbs;

astonishing : causing or tending to cause astonishment surprising; amazing;

to crawl : to move or go slowly: creep; to move, progress or advance slowly or laboriously;

bumper : a metal bar or metal bars attached to either end of an automobile or other powered transportation vehicle to prevent damage to the body;

encouraging : giving hope or promise; inspiring;
commuter : one that commutes (as between suburban home and city work) 

to determine : to come to a.decision conceming as the result of investigation; to settle or decide by choice of altematives or possibilities;

exciting : being a source of or marked by excitement: absorbingly interesting; intriguing; stimulating;

downtown : the business center of a city;

expense : spending; toll ; a tax or fee paid for some liberty or privilege (as of passing over a highway or bridge or using ferry)

tumstile : a post with four arms pivoted on the top set in an entrance for control1ing or counting the persons entering;

slot : a long and narrow opening; to imprint .to mark by pressure; print;

instantly : as soon as: immediately, directly; streamlined .of, relating to or characteristic of streamline flow;

to announce : to give public notice of: make known officially or publicly: deliver news of: proclaim;

to monitor : to watch, observe or check esp. for a special purpose; to keep track of, regulate or control;

to glide : to move smoothly, continuously and effortlessly: move lightly and silently;

interruption : an act of interrupting or state of being interrupted; obstruction caused by breaking in upon a course, current, progress or motion;

to plunge : to cause to enter or force into some state or course of action usu. suddenly , unexpectedly or violently and against opposition;

TELECONFERENCING AND  TELECOMMUTING 

Teleconferencing substitutes telecommunications for transportation. Larger corporations spend more than $100 million every year on business travel, and the cost of travel is constantly increasing. As a result, many organizations investigated altematives to travel. One promising substitute was the teleconference, a system by which individuals in different cities could interact by means of

television. At its most sophisticated level, here's how a teleconference works. Let' s assume that individuals in three different cities are involved. Each conference site is equipped with two-way

video and audio equipment. Signals are sent by microwave using communications satellites. Thus, the people in location one can make a presentation over TV complete with graphs and visual aids to the people in the other two locations. In tum, the participants in the other cities can ask questions of the people who made the presentation. Personnel in a central control room direct the conference. They decide what scene to show on the TV monitors and what audio signals are to be transmitted.

Teleconferencing was enjoying a boom as the decade began. There were more than 12,000 satellite receiving sites at corporations and other organizations. Big hotel chains like Hilton and Holiday Inn had their own private networks for video meetings. Big companies are optimistic about this technology. In 1985, the Compaq Computer Corporation used a videoconference to introduce two new models to dealers in the United States, Canada, and Europe by means of an elaborate setup using three different communication satellites. About 3000 people saw the finished product -at a cost of more than a quarter of a million dollars, a tidy sum but less than it would have cost to bring all the participants to Compaq , s base in Texas. Other companies have embraced the technique. Apple Computer Inc. has

five videoconference facilities in the U .S. and one in Paris. The Hewlett-Packard Company has twenty-nine videoconference sites world-wide. You don't have to be part of a big company, however, to use teleconferencing. Sprint has a satellite TV network, called the Meeting Channel, that is open to the general public. Business is good. Sprint reported a 30 percent increase in usage in the first part of 1991. Intemational videoconferencing grew about 50 percent from 1990 to 1991. It appears thai the long-term prospects for teleconferencing are excellent. Telecommuting is another example of substituting communication for travel. The majority of the labor force in the United States has jobs concemed with transmitting or manipulating information. A lot of this work involves computer terminals and word processors. With the proper communication links, a lot of this work could be done at home, saving employees the expense and trouble of commuting to work. Telecommuting systems have three basic parts: (1) a central computer that distributes the work to be done and receives the finished product; (2) a computer terminal where the person actually performs the work to be done; and (3) a communication link, usually over phone lines, that connects the terminal to the central computer. The most appropriate work for telecommuting involves computer programming, data analysis, and word processing. The most common kind of remote work stations are quite simple: a computer, a printer, and some file cabinets located in a study, bedroom, or kitchen. A more flexible altemative is the portable work station. Thanks to light-weight, lap-sized computers, an employee can move from place to place, hooking up with the central computer only when it's necessary to transmit work or to receive further assignments. The typical telecommuter works about two days at home; ful1time telecommuting is not desirable since people tend to lose touch with the organization and feel isolated. In addition, top managers can seldom telecommute nor can employees who require a good deal of supervision.

It' s easy to see the potential of telecommuting and teleconferencing for higher education. For better or worse, much of the instruction that takes place in col1ege uses the lecture method a technique that has shown little change since medieval times. There is nothing inherently wrong with the lecture method, but there is no compelling in it. fustead of traipsing across campus in a rainstorm to get to a dreary lecture hal1 fil1ed with 150 other bodies where you take your seat in front of someone with a chronic sinus problem, it would be far easier for students (and professors) tQ do the whole thing over interactive TV .At the appointed hour, student could tumble out of bed, switch on the TV , and there, in living color, would be the professor talking about today' s topic. As the session went on, the professor could cal1 up films, tapes, TV graphics, and other visual devices far superior to chalkboards and overhead projectors. If a student had a question, he or she would merely press a button on the keypad, and the instructor' s console would light up, thus alerting him or her that a student had raised a question. The student then would ask the question by switching on a small microphone on top of the TV screen. The professor would hear the question and could then answer it. Would you need to take notes with such a system? You could, but it might make more sense to make a videotape of the

whole session for later review .Many feel that the above arrangement would be a big improvement over the present system.
VOCABULARY:

investigate .v .t. examine, inquire into; make a careful study into 

sophisticated : a. complex; with the latest improvements and refinements

site : n. place where`s this, was or is to be 

personnel : n. (with sing. or pl.) staff; persons employed in any work

boom : n. sudden increase in a certain activity

setup : n. arrangement of an organization, group of people

embrace :  accept; make use of, include

facility : (pl.) aids, circumstances, which make it easy to do things; installations, buildings.

processor : n. part of a computer that controls the arithmetical and logical processes in the machine and carries out the instructions ofthe program

file : n. holder, cover, case, box, drawer etc. for keeping papers, etc. together and in order for reference purposes, usu. with wires, metal rods or other devices on which the papers etc may be threaded; organized collection of data in a computer

hook-up : n. network of broadcasting stations connected to transmit the same prograrnrne: speak over an international hook up

console : a panel with number of switches or knobs that is used to operate a machine
PROBLEMS OF MODERN TRANSPORTATION

Problems of inodern transportation include traffic safety, declining fuel reserves, environmental problems, and inadequate public transportation facilities. These problems are most severe in countries that depend heavily on automobile transportation. Most types of high-speed, engine-powered transportation involve traffic safety problems. But automobile drivers have an especially poor safety record. In the United States, more people are killed in automobile accidents every year than in all other

transportation accidents combined. Most automobile accidents could be prevented if every driver obeyed all traffic laws and all the rules for safe driving. Airlines have one of the best safety records in the field of transportation. But heavy air traffic at major airports has increased the hazard of commercial flying. When many airliners await clearance to land or take off, airport approaches and runways become dangerously overcrowded. In addition, large airports have a growing amount of private plane traffic, which makes traffic control even more difficult. This problem could largely be eliminated if private planes were prohibited from flying near large commercial

airports. Train derailments are a problem on railroads in the United States. Worn-out or damaged tracks cause the majority of the derailments. Railroad companies have track replacement programs.

However, the railroad companies claim that they need federal financial help to replace all their worn-out or damaged tracks. Gasoline and other fuels made from petroleum supply nearly all the energy for engine-powered transportation. Energy experts warn that the world's supply of inexpensive petroleum is being used up rapidly. At the current rate of use, the supply may be exhausted by the mid-2000's. Developed countries face therefore a difficult problem. They must ensure that their major transportation systems have enough fuel to function normally, but must do all they can to  conserve fuel. Fuel conservation is necessary not only because of the threat of a serious fuel shortage, but also because of the high price of petroleum. Higher petroleum prices result in higher transportation costs, which drive up the prices of transported goods. In the 1970's, petroleum prices rose sharply, adding to an increase in the costs of many goods. The costs of petroleum levelled off in

the 1980's. Automobiles consume more than half the energy used for transportation in the United States. They therefore contribute heavily to the nation's energy supply problems. To help reduce automobile fuel consumption, the U.S. govemment sets gasoline mileage standards for new cars. The standards encourage American automakers to produce smaller, lighter cars, which travel further per

gallon of gasoline than larger models. Automobiles are the chief cause of traffic congestion in urban

areas, and their exhaust fumes contribute heavily to urban air pollution. Many cities plagued by traffic jams and air pollution have taken steps to reduce automobile traffic in their downtown areas.

The U.S. govemment has established pollution control standards for new cars. These standards require automakers to manufacture cars that give off cleaner exhausts than earlier models.
SATELLITE NAVIGATION ELEMENTS AND APPLICATION IN ROAD TRAFFIC

In activities regarding localising and electronic guidance of vehicles, there is a system providing the driver with data on the fastest and best routes towards destination. This system is taking

into consideration the current congestion at certain sections, possible traffic accidents, and providing information on the times that other vehicles need to travel these sections. There are two basic methods for localisation and navigation: autonomous navigation method and co-operative navigation method. The former means that the vehicle calculates its position on the basis of its starting position, direction of moving and the speed. This method is not reliable enough because there is the possibility of error, and there is no feed-back to correct it. The latter includes the localisation network. The vehicle receives the data about its position from the network which can be either land or satellite one. There is also a possibility to combine the applications of the two methods, so that the vehicle uses the autonomous navigation in case the connection with the localisation network breaks down, until the connection is restored. Some of the existing systems for this application are "Early

Mobile Data Service" (EMDS) introduced in Canada and "Global Positioning System" (GPS), which should be available everywhere on Earth. The Canadian EMDS provides the possibility for installing more than 4,000 mobile terrninals using several satellite channels of 5 KHz bandwidth. One of them is used by the ground station (hub ) for sending control information to the network, signalling, and

traffic information provided for all mobile terrninals. EMDS system provides three basic types of services: 1. two way transfer of " messages, 
  2. vehicle position report and
  3. text transfer.

Global positioning system or GPS is an automatic vehicle locating system which consists of several subsysterns. They are: navigation, communication and digital maps. When the GPS, the navigation subsystem, reaches its full operation condition, it will be able, by using the satellite network, to determine geographical latitude and longitude as well as the height of the terminal above sea

level at any point on the Earth, with a possible error of not more than 50 meters. The subsystem has six main components: GPS receiver, autonomous navigation system, communication processor,

modem, radio interface and mobile display terminal. The combination of six-channel GPS receiver and an autonomous navigation has proved to be very efficient for the locating of vehicles in urban areas. With a complete satellite network, receiving of two-dimensional position reports every 24 hours is made possible. A universal navigation system in the future will consist of a GPS receiver with the possibility of autonomous navigation, usage of maps and it will provide, apart from position reporting, also guidance of vehicles to the destination via the best routes. The same basic system is used in the whole system, but with different receiver, so that it will be able to adjust to various local installations for data transmission. As needed, the commercial vehicles will also have an adequate connection for position reporting to a remote dispatch centre.
TRAFFIC CONTROL AND SAFETY 

Traffic is the movement of people and goods from one location to another. The movement typical1y occurs along a.specific facility or pathway that can be called a guideway. It may be a physical guideway, as in the case of a railroad, or it may be an agreed-upon or designated route, marked either electronically (as in aviation) or geographical1y (as in the maritime industry). Movement-excepting pedestrian movement, which only requires human power-involves a vehicle of some type that can serve for people, goods, or both. V ehicle types, often referred to as modes of transportation, can be broadly characterized as road, rail, air, and maritime (i.e. water-based). Traffic evolves because of a need to move people and goods from one location to another .As such, the movement is initiated

because of decisions made by people to transport themselves or others from one location to another to participate in activities at that second location or to move goods to a location where they have

higher value. Traffic flows thus differ fundamentally from other areas of engineering and the physical sciences (such as the movement of pilot needs to be warned of high winds at the destination airport just as an automobile driver needs to be warned of a dangerous curve or intersection ahead. Traffic control has as its principal objective to manage the movement of people and goods as efficiently and safely as possible. The dual. objectives, however, frequently conflict or, at Ieast, compete. For example, there are frequent cases in which commercial airlines are held on the ground at their originating airport until they receive a clearance to Iand at a destination. The clearance is given only when the destination airport determines that the number of airplanes expected to arrive at a particular time is small enough that local air traffic controllers can assist the plane in landing without overtaxing their human limitations and compromising safety . In road traffic, intersections with traffic lights (i.e. green, amber, and red indications) will often add a separate Iane with a Iighted green arrow to allow left tums with no opposing traffic. This frequently results in longer nongreen periods at the intersection,

causing an increased delay and a reduction in efficiency and mobility .Traffic control will always be burdened with seeking to satisfy the frequently conflicting goals of safety and mobility. Safety is not the exclusive concem of the traffic control community. Nearly every transportation mode has organizations

that regulate operators through a series of licensing procedures, sanctions for inappropriate operating practices, and requirements for continuing training to retain certification to operate. Examples

include federal aviation authorities that oversee pilot training (e.g. the U.S. Federal Aviation Administration); road agencies that adrninister driver's licenses may exist at the provinciallevel (as in

Canada) or at the nationallevel (as is more common in Europe). Transportation safety management is thus accomplished through a complex set of interactions between different agencies at different

Ievels (e.g. national, regional or state, and local) using both formal Iegal requirements and adrninistrative actions, because they are primarily govemed and deterrnined by laws of human behaviour. While physical attributes are critical in the operation of all modes ( e.g. to keep airplanes in the air), the demand or need to travel that gives rise to traffic is derived from the desire to change locations. One of the principal cha11enges in traffic control is to accomrnodate the traffic in a safe and efficient way .Efficiency can be thought of as a measure of movement levels relative to the objectives

for a particular transportation system and the finances required for its operation. For example, a railroad can be thought of as efficient if it can accomrnodate the travel requirements of its customers at the least cost. It will be thought of as inefficient if an altemative (e.g. a trucking service ) can also meet customer needs but at a lower cost. Safety , the management of traffic to reduce or eliminate

accidents, is the other critical reason for traffic control. 

