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Central Japan Railway Co. is proceeding to constitute 
computer systems to make the traffic operation planning 
efficient. 

The TRUNSIS-C, which is the abbreviation for the train 
running simulation system for conventional line, is one of 
the labor saving systems that we have developed. We took 
about two years to develop it. It is the system that draws 
the train operation curve. This paper shows the outline of 
the TRUNSIS-C. 

2.TRAIN OPERATION CURVE 

The train operation curve shows how running condition 
of the train changes as the train goes forward. It consists 
of the velocity-distance curve and the time-distance curve. 
The train operation curve is drawn corresponding to the 
type of 	train, considering geometric conditions such as 
curves, grades, turnouts, and so on, track layouts at 
station yards, signal indications on blocks, and car per-
formance like maximum running speed, acceleration, and so 
on 

It is used for the following. 

2.1.BASIC DATA FOR DRAWING TRAIN DIAGRAM 

Planners calculate the standard running time, which 
means the minimum running time between stations in plan-
ning, and the minimum time interval between trains, by 
means of drawing the train operation curve. The actual 
train diagram is drawn based on those. The fact that trains 
are operated very punctually in Japan is attributed to the 
accuracy of the train operation curve that is used for the 
train diagram. 

2.2.SPECIFICATION OF DRIVING FOR DRIVERS 

Since the train operation curve expresses the specifi-
cation of driving as scheduled, it is used as the driving 
standard for drivers. The training drivers to drive accord-
ing to the train operation curve sufficiently keep the 
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punctual operation of trains. 

2.3.STUDY OF PLAN FOR TRAFFIC EQUIPMENT AND ROLLING STOCKS 

When we study about the construction of a new line, the 
improvement of traffic equipment for speedup, and the 
introduction of new rolling stocks, we analyze investments 
and choose the best one. Then it is indispensable to repeat 
simulation by means of the train operation curve. Since 
investment in infrastructure is most expensive in Japan, we 
have to consider traffic equipment and rolling stocks to be 
inseparable and seek the maximum of effect with the minimum 
of investment as a whole. Simulation by means of the train 
operation curve furnishes us with valuable data for seeking 
the best investment. 

3.BACKGROUND AND PURPOSE OF DEVELOPING TRUNSIS-C 

Lately speedup on railroads has been planned one after 
another and simulation, which is used for the study of in-
vestment, has become increasingly important. We plans to 
operate many kinds of new trains to meet the needs of 
passengers when we revise a train schedule once a year. 
Therefore the work of drawing the train operation curve is 
increasing in quantity. In addition it is demanded to be 
more accurate than ever. 

Since most train operation curves were drawn by hand 
before, even experts took many hours to draw them. There-
fore drawing the train operation curve wasn't efficient and 
was considered as the problem to be solved. We tried to 
draw the train operation curve by computers in the past. 
But this plan didn't come true, because it was too diffi-
cult to realize the system that could draw the best train 
operation curve based on not only physical conditions but 
also such factors in human engineering as drivers' feeling. 
Taking this situation into consideration, we have thought 
it is the most important that the system is easy for plan-
ners to use, and have developed the TRUNSIS-C that has a 
function of modifying the train operation curve by means of 
the conversational processing as well as drawing it 
automatically to make drawing the train operation curve 
efficient and accurate. 

4.OUTLINE OF TRUNSIS-C 

The TRUNSIS-C has been developed to draw the train 
operation curve, but this can also draw the car performance 
curves and the train headway curve. 
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4.1.CONSTITUTION 

The constitutidn of the TRUNSIS-C is shown in Figure 1. 
It consists of engineering work station (CPU:68030(25MHz)/ 
RAM:16MB/ hard disk:640MB/ floppy disk:3.5inch 1.44MB/ 
streamer:150MB), input devices, which are a keybgard and a 
mouse, and output devices, which are a 20-inch color 
display unit, an electrostatic plotter, and a serial print-
er. Ethernet is adopted as its interface for the future 
network. 

Figure 1 

4.2.FUNCTIONS 

The system flowchart of the TRUNSIS-C is shown in 
Figure 2. The TRUNSIS-C has the following functions. 

4.2.1.Database (data of geometric conditions, equipment  
conditions, car performance and running conditions)  

The TRUNSIS-C collects and stores various data that are 
necessary to draw the train operation curve. The Table 1 
shows examples of the data stored by the TRUNSIS-C. 

These data can be inputted and renewed easily by using 
the keyboard and the mouse. 
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Table 1 

Geometric conditions and equipment conditions 
railway division 
station 
grade 
curve 
turnout 
speed limitation for special conditions 
tunnel 
signal 

Speed limitation 
speed limitation at each curve radius 
speed limitation at each down grade 

Car performance 
type of tractive unit 
velocity-tractive force curve at each regulating step 
adhesive coefficient 
running resistance 
curve resistance 
inertia coefficient 
train make-up 
train weight 
initial speed in braking for stop 

Running conditions 
type of train 
deceleration of braking 
initial speed of re-powering 
minimum powering time 
minimum coasting time 
minimum braking time 
running speed at the section which has speed limitation 

4.2.2.Drawing car performance curves  
The TRUNSIS-C has the function to automatically draw 

the car performance curves, that are the loading-velocity 
curve, the accelerating force-velocity curve, and the 
velocity-distance at each grade curve. Figure 3 shows an 
example of the loading-velocity curve. Figure 5 shows an 
example of the accelerative force-velocity curve. Figure 6 
shows an example of the velocity-distance at each grade 
curve. 
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4.2.3.Drawing train operation curve automatically  
The TRUNSIS-C has the function to draw the best train 

operation curve based on the database and calculates the 
standard running time. An example of the train operation 
curve drawn by the TRUNSIS-C is shown in Figure 7. 

The best train operation curve is defined as the one 
that shows how to drive the train at as high speed as 
possible at each point under the constraint taking all 
conditions into consideration. However it is often impossi-
ble to draw the train operation curve with perfect satis-
faction. Therefore the TRUNSIS-C automatically suggests a 
curve to planners by means of getting rid of the condition 
with latter priority one by one. 

4.2.4.Modifying train operation curve by means of conversa-
tional processing  

The train operation curve that is calculated and drawn 
by computers can be modified by means of conversational 
processing. Generally the train operation curve is modified 
by means of repeating the following procedure. 

(l)Planners display the part of curve they would 
like to modify on the screen. (Any part that is 
less than 12 kilometers long can be displayed at a 
time.) 
(2)They draw velocity-distance curves in form of 
transient curves by the mouse. 
(3)They replace the present velocity-distance curve 
with the transient curve and change the velocity-
distance curve. 
(4)The time-distance curve is changed automatically 
corresponding to the new velocity-distance curve. 

It has functions of revising the standard running time, 
showing the states of each curve that are ways of driving, 
distance, time, and so on, and drawing plural transient 
curves. Planners can draw the train operation curve easily 
as they want to. 

4.2.5 Drawing train headway curve  
The TRUNSIS-C also has the function to draw the train 

headway curve that shows the minimum time interval between 
the trains that can run according to the train operation 
curve, and calculates the minimum time interval. An example 
of the train headway curve is shown in Figure 4. 
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Figure 5 
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Figure 7 
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5.CONCLUSION 

The accomplishment of the TRUNSIS-C has led to the 
result that is as good as we expected in point of ration-
alization of the traffic operation planning. 

We have a plan to connect the TRUNSIS-C with others, to 
unify data management, and to use mutual data. 

We intend to make all the traffic operation planning 
more modern and more efficient. 
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