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The invention concerns a method of controllinq at 
least one station display, where a vehicle transmits its 
current location to a central control station which 
calculates the estimated waitinq time unti1 the vehicle 
reaches the station, and controls the station display to 
visually signal this waiting time, as well as a central. 
control station wi'bh a ccmaputer for calculating the 

estimated travel time of a vehicle alonq a daf ined line 
segment between two locations. 

2. Discussion of Related Art 
The·s~gnal of the waitinq.time until the next 

vehicle arrives in a station, particularly a bus or a 
streetcar ot the local public passenqer transportation 
system, is usually based on the momentary distance o~ the 
vehicle from the station. However, the cyclic changes in 
the traffic density during the day., the week or even 
spontaneously, lead to different travel times ~etween a 
particular location and the station. 

St.JM!Q.RY OF I~ION 
The object ot the invention is to propose a qanaric 

t:;a>e ot method which enables a more accurate calculation 
of the estimated waiting time. 

Accordinq to a first aspect of the invention, the 

waiting time is ca1culated as a function of the trend 
line ot actual travel times of a number of i:mmediately 
preceding vehicles. In principle the solution is based 
on considering not only the dependence on the location, 
but also the actual time used ~y immediate1y preceding 
vehicles, to travel from this location to the station • 
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This has the advantage that a realistic waitinq time 
until the next vehicle arrives is signalled to the 
passenger during traffic blockages. The passenger can 
rely on the indicated waiting time, so that an 
improvement of 1;Jle user~friendliness is achieved in the 
end, thereby increasinq the acceptance of the local. 
public passenqer transportation system. 

According further to the first aspect of the 
invention, the number of the vehicles beinq considered is 
reduced when the trend changes. with a constant trend, 
for example with a steady increase in the traveling time, 
as many vehicles as possible are.being considered, while 
fewer vehicles are included. in the prediction, for . 
exaJBple during a decrease or a reversal of the trend. :en 
this way a quick adaptation to the actual traftic 
conditions is made possible. 

. According to a second aspect of the present 
invention, a central control station as desCX"ibed above 
is characterized in that the computer has storage means 
tor sto~inq the actual travel times of a maximum number 
of vehicles which illlllediately preceded alonq the line 
seginent, and reference means for determining a trend line 
of a predetermined number of immediateiy preceding 
vebiclesr as well as evaluation means for tha trend-line­
dependent calculation of the estimated travel time ot the 
vehicle. These features are provided to improve tha 
accuracy of the travel time calculation. It ·a11ows to 
compare the actual travel time of the last vehicles which 
traveled alonq this section of the pathr and a derivation 
of a mathematical sequence in the form of a trend line. 

'In further accord with the second aspect of the 
• I invention, the reference means contain a selection 
circuit for establishinq the number of the vehicles beinq 
considered, as a function of the trend line's constancy. 
'l'he selection circuit determines the number of sequential 
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elements, where a deviation from the last measured value 
outside of a predetermined Yariational width leads to a 
reduction in the number of sequential elements being 
considered. In the event a trend reversal is dete:r:mined, 
i.e., a reduction in the travel time along a 
predetermined section of the path takes place instead of 
an increase in the travel time, the number of measured 
values used to form the seqaenee can be reduced to one or 
two. 

In still further accord with the second aspect of 
the invent.ion, the central control. station is for use in 

a traf:fic routing system. In the widest sense, this 
traffic routinq system is a monitoring and control system 
for any vehicular fleet. It could be imagined to route 
the traffic of a fleet of trucks for example, in this 
case with the possibility of p~ovidinq correspondinq 
changes in the travel routes and travel times in the 
event of a distinct trend line toward a traffic jam and 
fUll backup. such flexible traffic routes and travel 
times can also be advantageous· for ~us routing systems. 
Xn addition to routing the individual travel path of 
buses, the conb:'ol of a station display in furi:her a.ccorCl 
with the second aspect of the invention, is for 
signalling the esti.Jnated waiting time to a potential 
passenger, which can be an advantage for the potential 
passenger. A further application possibility of the 
claimed eantral

0

control station is provided by the 
statistical evaluation of the measured values over a 
longer periOd of time, in order to derive therefrom a 
realistic timetable for a predetermined line segment 

. which is cam.posed of eval.\lated path sec::tions. 

-----------· 
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BRIEF DESCRIPTION OF THE DRAWING 
The invention will l:>e e:xPlained in the fol.lowi.ng by 

means of an ellbodiment that is illustrated by the 
:figures. 

Fig. 1 shows a vehicle 2 approaching a station 
display l.. 

!'·ig. 2 shows ·a method of controllinq at l.east one 
station display, where a vehicle transmits its current 
location to ~ central control station which calculates 
the estimated waiting tillle until the.vehicle reaches th• 

station, and controls the station display to visually 
signal. -this waiting .. time, according to the present 
invention. 

Fig.·3 shows a central control station with a 
computer for calculating the estimated travel time of a 
vehicle ~long a defined line segment between two 
locations, according to the present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODZMEN'?S 
As mentioned, Fig. 1 shows a vehicle 2 approaching a 

station display l. The waiting time t.,,, until vehicle 2 
arrives at the point Jet of the station where the station 
display 1 is located, chang~s in the course of the day 

due to changing traffic situations. In order to predict 
the waiting time t. for the vehicle 2 approaching the 

station, the actual travel times t,, t,., •••• t_, t.+i•••t.. 
or a number n of ~ehiclas 3, 4 ••• which had just.traveled 
alonq the line segment between x1 and >ei, are obtained and 
used for the calculation in accord~noe with the following 
exampl.e: 

• ts 130 sec. 13:25 o'clock at point x1 

• 1:z 140 sec. 13:34 o~clock at point x1 

• ti 145 sec. l.3:44 o'clock at point x1 
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At 13:55 o'-clock the trend line, which shot.Ts an 
increa~inqly slowinq travel time, results in a remaininq 
travel time of about 148 sec. to the station~· .This 
example is based on three measured values. However, the 
number n cf the measured values used for the prediction 
is dynamically changed as follows: 

With a trend that remains constant, e.q., when 
travel times t_, t.+, ••• ti, t 1 are increasing, the number 
n ot the last measured values correspondinq to this trend 
is use.d • 

With a changing trend, the number of immediately 
preceding measured values being considered is strongly 
reduced in order to adapt the prediction more quickly to 
the ctianqinq trend. 

Fig. 2 shows a sequence ot steps 5 which may be 
earried. out on a computer, such as a computer 6 shown in 
a central station 7 in Fig. J and including the display i 

of Fiq. l for viewing ~y intending passenqers. The 
method 5 of Fiq. 2 is for controlling t.he at least one 
station display l, where the vehicle 2 transmits its 
current location x1 to the central control station 7 by 
means, for example, of a radio link 8 established between 
antennas 9, 10 on the vehicle 2 and the central c~ntrol 
station 7. The computer 6 within the central s~ation 7 
shown in Fi~. 3 includes an input-output interface 11, 
which is connected to the antenna 10 by a signal line 12a 
and which communicates information within the computer s 
over a data, address and control bus 12b, which is 
connected in turn to a central processinq unit 13, a 
random access memo:ry 14, and read-only memory 15, and 
another input-output interface 16, which is in turn 
connected to the display 1 by a signal line 17. 'rhe 
read-only memory 15 includes a stored set of instructions 
for carrying out the invention in a series of steps, such 
as the series of steps 5 illustrated in Fiq. 2. 
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~he steps 5 of Fiq. 2 can be executed by first 
entering in a step 18 and then selecting a nUlllber n of 
immediately preceding vehicles to be used as a base line 
for establishing a trend. The number n can be determined 
externally from the proqram steps 5 based on information 
qathered by another program relatinq to the number of 
vehicles that have recently traversed the segment. Arter 
that, a step 20 is executed in which the current location 
of vehicle 2 is& received over the radio link a. Th• 
travel times ot the n~er n of immediately precadinq 
vehicles is then retrieved rrom storage in a step 21, 
e.q., from the random access :memory 14 of the computer 6 
of Fig. 3. Prom these retrieved actual travel tillles, a . . 
determination is made in a.step 22 of a latest trend 
line. In order to be in a position to adapt the 
prediation more quickly to a changing trend, • step 23 is 
then executed to retrieve previously-determined trend 
lines for the purpose of comparing the slopes thereof to 
the slope of the latest trend line determined in step 22. 

A determination ·.is then :made in a step 2 4 if the s1ope ot 
tbe latest tren4 line is changing with respect to 
previous trend lines faster than a 1imit. zt so, a step 
25 is executed to reduce the number n and re-execute 
steps 21, 22, 23, 24, with the possibility of reducing 
the number n further until it is determined in step 24 
that the slope of the latest trend line is not c:hanqinq 
with respect to.the previous trend lines faster than the 
limit. In that~case, a step 25 is th.en executed to 
calculate the waiting tilDe based on the latest trend 
line. once calculated, it can be displayed on the . . 
display of Figs. 1 and J, as indicated in a step 26. A 
return is then made in a step 27, and the sequence or 
steps 5 may be re-executed at any time by re-entering at 
step l.8. 
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... 
The invention is not restricted to the above 

indicated embodiment. A number of variations can rather 
be envisioned, which also use the features of the 
invention even for a basically different configuration. 
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PA'l'ENT CLAIMS 

1. A method of controlling at least one station 
display (1), where a vehicle (2) transmits its current. 
location (x1) to a central control station which 
calculates the estimated waiting time (t_) until tha 
vehicle (2) reaClles the station (x2), and controls the 
station display (1) to visually signal this waiting time 
('tw), characteri!zed in that the waiting time (t,,) is 
calculated as a function of tbe trend line ot actua1 
travel times eta, 1::z, ..... -t., t.+i-. ·t.> of a number (n) of 
immediately preceding vehicles (3, 4, ••• ). 

2. A method as claimed in claim 1, characterized 
in that the number (n) of the vehicles ( 3, 4, ••• -) .being 

considered is reduced when the trend changes. 

3. A central control station with a computer for 
ca1culatinq the estimated travel time (t,) of a vehicle 
(2) along a defined line segment between two locations (x, 

and Xi+1), characterized in that the computer has storage 
~eans for storing the actual travel times Ctn, t~,···• 

tlN') of a maximum number of vehicles (3, 4, ••• ) wh1Ch 
immediately preceded along the line seqment, and 
reference means for determining a trend line of a 
predetermined number (n < N) of immediately preceding 
vehicles (3, 4, ••• ), as well as evaluation means for the 

trend-line-dep~dent calculation cf the estimated travel 
time ('tt) of the vehicle (2). 

4. A central control station as claimed in claim 
3, characterized in that the reference ineans contain a 
selection circuit for establishing the numl:>er (n) of the 
vehicles (3, 4, ••• ) being considered, as a function or 
the trend line's constancy. 
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s. A central control station as claimed in claim 
3, characterized by its use in a traffic routing systea. 

6. A central control station as claimed in claim. 
3, characterized by its use as a control of at least one 
station display (1), where a visual signal is provided of 
the estilllated·waiting time Ct.> until the vohicle (2) 
reaches the station (Xi) • 


