ATOS and the Future of Our Young Staff
(Presentation draft for National Railway Safety Conference)

In retrospect – the first International Railway Safety Conference

In November 1990, the conference met here in the Crowne Plaza Metropolitan-Tokyo. At that time, under Vice President Ishida, then the director-general of safety, I took charge of the conference administration office.  Twelve years have passed since then, and it comes as a distinct honor to make a presentation at the very same place.
At the first conference, we learned a number of excellent ways of thinking.
· First of all, railroading is more than a mere service industry; it is an industry supported by the latest in technology.  To develop it even more, we must have creative ability, good sense, and technical capability – in other words, design capability in its broadest meaning.
· We learned that railway safety, backed by a high level of technology, can dramatically progress through systematization, as attested to by our Shinkansen, or bullet, trains, all equipped with high-tech systems, and a remarkable decrease of grade crossing mishaps thanks to the adoption of a crossing obstructing detecting system. 

· We also learned that the operation, maintenace and control of safety systems fall to the human being.  Thus, an enterprise should give top priority to providing places that can motivate workers to display creativity and find satisfaction in their job.  Moreover, an enterprise has the obligation to foster workers who have technical skill and support all-important safety.

· Each employee should have a sense of awareness and participation so that he or she is among those who help develop the enterprise and heighten its safety factor.  In this context, the firm must build this kind of corporate climate.

At the conference, discussions among delegates from around the world, particularly those representing labor and management, were very clear, enabling us to obtain a consensus applicable to not only railway operations but all types of technologically advanced  service industries. 
I’m in charge of Metropolitan Transport Dispatch at JR’s Tokyo Comprehensive Transport Dispatch Center.  Our operation calls for a staff of nearly a hundred working around the clock.  So I’d like to report on how we put into practice what we learned from the first conference and are trying to develop it, citing examples of activities at the Center and the systematized efforts that support them.

The latest in operation control – ATOS after JNR privatization
The job of our Center is to control transport services over some 1,350 kilometers of Tokyo Metropolitan right of way, on whose rails approximately 8,000 trains per day travel, carrying about 13 million passengers.

In this elaborate network, limited express, rapid and local passenger and freight trains run at a mere two- to three-minute intervals during peak hours, and there are many complex connections among JR lines themselves and with other railways.  Despite the high traffic density, operations to maintain trackage and improve safety are efficiently conducted. 
Railways in the Tokyo Metropolitan area have actualized mass transportation making optimal use of a limited workforce, facilities and funds, all of which stems from  amassing and exchanging vast amounts of information on operation and maintenance.

In the past, before the Japanese National Railways was privatized to become JR, information was exchanged by levermen, station supervisors, trainmen, maintenance crews and dispatchers using printed schedules and diagrams, telephones and radios.  
By contrast, today we conduct operations using centralized switch and signal control, adjustment to recover possible train delays, confirmation of safety during maintenance work, gaining computerized meteorological data at the Center, and remote-control computer terminals at jobsites. 
What made this possible is our Autonomous decentralized Transport Operations control System, or ATOS, and its peripheral systems that relieve us of an enormous amount of severe, often monotonous tasks, including localized operation of interlocking plants amounting to half a million movements in the Tokyo Metropolitan area per day, train information at the time of transport confusion, revision of diagrams, and the exchange of information among personnel in charge.
The outdated system of the Japan National Railways that relied on the use of telephones at its Tokyo operations center required massive phoning of stations to confirm the position of each of its 8,000 daily trains.  The efforts of JR East to replace this primitive way of handling traffic over one of the world’s most densely traveled pikes with something more efficient heralded the introduction of ATOS.

ATOS as motivating people in their job and life

Research on ATOS got under way soon after privatization of the Japanese National Railways in 1987.  In 1996 the first ATOS train route was completed.  

The interim years had us making major changes.  We resolved problems of the National Railways train operation system, such as its Centralized Traffic Control (CTC) as introduced mainly to local routes starting in 1960, its Programmed Route Control (PRC), and train control by telephone in the Tokyo Metropolitan area, and transformed them into a state-of-the-art traffic system.
Railway signal technology features a closed, original philosophy owing to its special character, and its future is unpredictable at a time of remarkable progress in computer technology. 
The JR East concept was to merge signal technology with general-purpose technology and develop efficient software, viewing train operation not as a mere signal control but as a total system including planning, operation, control, information and guidance.  JR East and Hitachi, Ltd., engineering personnel who devised a new interlocking theory, the modernization of maintenance, etc., surmounted many difficult hurdles and reached final- stage specifications in 1995, a year before completion of the system.
The system was not finished until 1996 as simulations conducted by dispatchers showed that the track control system, which retained a partly conventional concept, triggered an alarm from computers that could not be dispatcher-controlled when trains were delayed and caused traffic jams, and failed to return to standard diagrams.  This, then, was the threat to densely trafficked routes over which trains operated at intervals of only two or three minutes.

The engineering staff resolved the problem by adding automatic judgment functions and a labor-saving input by Graphic Display (GD).  But another barrier awaited us: a fight between dispatchers and the system, in other words, a struggle between old-fashioned train control and computerization.
Diagrams of the Tokyo Metropolitan area were drafted taking months, even years, and a high degree of craftsmanship.  Accordingly, when transport confusion occurs, it takes a huge amount of work and manpower to redraft diagrams.  If dispatchers choose to do it alone, their computer input of revised data takes far too long for redrafting of diagrams.
We dispatchers sought ways to overcome the issue and chose a method to maintain train operations at the early stages and at even intervals, keeping delayed conditions as they were instead of rushing to redraft diagrams as a means to restore the situation to normal.  Take for example our Yamanote Line that circles the central part of Tokyo.  If trains run at three-minute intervals, it would not strain the patience of passengers even if the diagram is an hour behind schedule. 
There were other solutions pending, too.  One was to alleviate dispatcher qualms about the new system, since they suffered repeated setbacks during simulation training.  We set a benchmark of train operation intervals based on past experience from the viewpoint of degree of impact on passengers and adopted a way to conduct simulation training based on the benchmark, showing the result to the trainees as a means to evaluate their progress. 
Dispatchers exposed to the latest system and given specific goals to be achieved, and quantitatively assessed with respect to personal progress in simulation training, began avidly conversing with ATOS.

Traffic control in Metropolitan Tokyo changed by ATOS

ATOS, born of a compromise of human beings and machines, now operates on about 570 kilometers of our network, and we intend to expand and improve it as time passes.  JR East stands proud of its ATOS, which has lived up to our expectations in the improvement of transportation quality in the Tokyo Metropolitan area where we move some 13 million passengers a day, and know it as a system that can pass muster anywhere on earth.
Not only was ATOS developed for traffic control in the Tokyo Metropolitan area, it has brought about significant changes in our awareness of and overall progress in railway technology.  Let me give you a few examples of what it’s like today.
· Gone are the interlocking towers from which levermen moved switches and signals at many stations.  Even at a major junctions where switch and signal changes are made thousands of times a day, ATOS controls them automatically.

· The huge control panels with their indicators often stretching across an entire wall, the symbol of the old dispatch room, have disappeared.  Today, a wealth of information is shown on the CRT screen via a fiber-optic network as ATOS monitors the movements of trains.

· During the CTC era, dispatchers were swamped with NX switch and signal operations.  Now, ATOS lets them concentrate on train operations.  When a train is delayed, they merely click a diagram line displayed on CD and revise it.  Since day-to-day diagrams are automatically downloaded from a different diagram drafting system, dispatchers need not touch them.

· CTC, once regarded as the last word in train operation to replace individual interlocking plants, came to dominate the realm of railroading, and in many places it still does.  But now, information like train delays can be displayed at stations or in the train itself by the simple operation of an ATOS terminal.  At stations, train delays anywhere in the Tokyo Metropolitan area and their positions can be shown merely by clicking an information terminal. 

· In the past, maintenance work between train operations demanded coordination between track workers and station personnel and taking measures to make sure men on the track were not hit by trains, or that the work did not cause train delays.  Today, maintenance crews use an ATOS remote-control terminal by themselves so that train operations and track work will not interfere with one another.  Thus, maintenance crews have procured a system to protect their life by themselves. 

· In addition, ATOS peripheral systems supply information, like the strength and expected time of a typhoon, the extent of heavy rain or snow, or the effects of an earthquake, to dispatchers via remote sensors at key locations.  When receiving such information and based on the operation manual, dispatchers alert personnel affected, direct reduced train speed or even suspend operations.

ATOS has quickened the recovery of train delays in Tokyo Metropolitan area by 40% compared with the past.  Even now, dispatchers are receiving simulation training to hone their skill.  We expect transport downtime to be shortened all the more.

Heralding the Passenger Information System

In spite of our accomplishments, we are not satisfied.  Thanks to computerization and skill in computer operation, we have entered an era for discussing transportation from a macroscopic viewpoint – its dependability, safety and safety systems like Automatic Train Control (ATC) and Automatic Train Stop (ATS) systems, education and training.  The amazing development of computer and transmission technology has already begun to shape not only our business and environment but also our thinking.
In the past, producing and processing the huge amounts of information required for a complex railway system to function demanded an enormous workforce and stacks of  operation manuals.  Many of us old-timers were brought up under such circumstances.  I’m beginning to think that, through the development and operation of ATOS, we have been dealing with too many matters based on an introverted mind-set called corporate logic instead of on customer logic, using excuses like the difficulty of processing vast amounts of information.  
The rapid development of information processing and transmission technology in today’s world and the dawn of an era offering pleasure and opportunities to many people will not tolerate excuses like technical or operational difficulties.  We must acknowledge that an era has come when we must firmly believe that in spite of railway operations based on technology, the end goal of everything we do is customer satisfaction.

How should we perceive our relationship with customers?  I would like to quote an interesting remark.  Ms. Yuko Mito, an author, says, “Contact points between power companies and customers are merely electrical outlets and a monthly invoice.  On the other hand, railway companies have an abundance of contact points with customers, thus have myriad chances to deepen communication, which leaves them open to a raft of complaints.  Many other industries gaze at them enviously.”  She concludes that communication between railway companies and society will produce reform measures from a broader viewpoint.
In 1962, President John F. Kennedy placed before Congress “Four Principles of Consumers” – “A Demand for Safety,” “Getting to Know,” “Selection” and “Reflecting Opinions.”  
Recently, the media has reported corporate scandals both home and abroad.  Although linked with the food, accounting and power industries, they form issues related to the lives, safety and security of people albeit from a different perspective.  One wonders if those scandals stemmed from alienated recognition between customers and enterprises or from the gap between the volume and content of information they respectively require.  
Seeking information needed by consumers and building communication based on it will ease their minds, build confidence and help ensure the future of railroading as a business.
ATOS was developed having as its key word “transport service and information required by customers.”  But there is still plenty of room left for its further evolution and we have already begun studying ways to achieve it.  A Passenger Information System…that is our goal, and we are confident that ATOS has taken the first great step toward its realization. 

The future of our young personnel
The development of ATOS has enabled us to observe how young people, motivated by the desire to take part in modern systematization, strive to acquire technological skills, vie for a rewarding job and work to promote railway technology.
Though we encountered setbacks, top management gave us the time to nurture people with creative ability, provide a sense of satisfaction among workers while engaged in a form of systematization befitting the new era, and ease the minds and gain the confidence of customers.  We may say that such enthusiasm on the part of top management is what brought ATOS to its completion.
At our Center, the number of dispatchers who operate ATOS and conduct transport management has reached 180.  Of them, a little over 80% of those who joined JR East in and after 1989 are in their twenties and early thirties.  They are young people reared during a time of drastic technological reform, which includes tools like the personal computer, Internet and cellphones. 
Young workers who have acquired a high degree of technological skill through the development of ATOS and enjoy a sense of accomplishment, thus finding something to live and work for, can be expected to boost even more the technology of JR East in its many divisions.  They have learned railway technology and safety, they have learned how the comfort and confidence of customers should be.  And it’s all thanks to ATOS that continues to evolve keeping pace with the technological society in which they have been reared.  These are the core personnel destined to lead JR East in its various sectors of railroading in the future.  

It rests with us to monitor their growth and plan ahead for their future.
In closing, I wish to thank all those who have given me this opportunity to speak here today.
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