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BACKGROUND OF THE INVENTION

Technical Field

The invention concerns a method of controlling at
least one station display, where a vehicle transmits its
current location to a central control station which
calculates the estimated waiting time until the vehicle
raaches the station, and controls the station display to
visually signal this waiting time, as well as a central
control station with a computer for caloulating the
estimated travel time of a vehicle along a defined line
segment between two locations.

1.

2. Discussion of Related Art
The ‘signal of the waiting time until the next
vehicle arrives in a station, particularly a bus or a

streetcar of the local public passenger transportation

system, is usually based on the momentary distance of the

vehicle from the station.
the traffic density during the day, the week or even
spontaneocusly, lead to different travel times between a
particular location and the station.

SUMMARY OF INVENTION

The object of the invention is to preopose a genaric
type of method which enables a more accurate calculation
of the estimated waiting time,

According to a first aspect of the invention, the
waiting time is calculated as a function of the trend
line of actual travel times of a number of immediately
preceding vehicles. 1In principle the solution is based
on considering not only the dependence on the location,
but also the actual time used by immediately preceding
vehicles, to travel from this lecation to the station.
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estimated travel tinme of a vehicle along a defined Iine segnent between two
1l ocations. 2. Di scussion of Related Art The signal of the waiting tine
until the next vehicle arrives in a station, particularly a bus or a
streetcar of the |ocal publi-c passenger transportation system is usually
based on the nonentary di stance of the vehicle fromthe station.'{? r,
the cyclic changes in the traffic density during the day, the week or even
~spontaneously, lead to different travel times between a particular |ocation
and the station.This has the advantage that a realistic waiting 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
5 improvement of the user-friendliness is achieved in the
end, thereby increasing the acceptance of the local
public passenger transportation systenm.
According further to the first aspect of the
invention, the number of the vehicles being considered is
10 reduced when the trend changes. With a constant trend,
for exanmple 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
ex%mple during a decrease or a reversal of the trend. 1In
15 this way a quick adaptation to the actual traffic
conditions is made possible.

. According to a second aspect of the present
invention, a central control station as described above
is characterized in that the computer has storage means

20 for storing the actmal travel times of a maximum number
of vehicles which immediately preceded along the line
sagment, and reference means for determining a trend line
of a predetermined number of immediately preceding
vehicles, as well as evaluation means for the trend-line~

25 dependent calculation of the estimated traval time of the
vehicle. These features are provided to improve the
accuracy of the travel time calculation. It allows to
compare the actual travel time of the last vehlcles which
traveled along this section of the path, and a derivation

30 of a mathematical seguence in the form of a trend line.

In further accord with the second aspect of the
invention, the reference means contain a selection
eircuit for establishing the number of the vehicles being
_ considered, as a function of the trend line’s constancy.
35 The selection circuit determines the number of sequential
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SUMVARY OF | NVENTI ON The object of the invention is to propose a generic
type of nethod which enables a nore accurate cal cul ation of the estinated
waiting time. According to a first aspect of the invention, the waiting
time is calculated as a function of the trend Iine of actual travel tines
of a nunmber of inmmediately preceding vehicles. In principle the sehuygon is
based on considering not only the dependence on the | ocation,” but al so the

actual tinme used by inmediately preceding vehicles, to travel fromthis
Iocatlon to the ¢lesments, where a deviation from the last measured value

outsida of a predetermined variational width leads to a
reduction in the number of segquential elements being
considered. In the event a trend reversal is determined,
5 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 sequence can be reduced to one or
two. o ' ' :
10 In still further accord with the second aspect of
the invention, the central control station is for use in
a traffic routing system. In the widest sense, this
traffic routing system is a monitoring and control system
for any vehicular fleet, It could be imagined to route
15 the traffic of a fleet of trucks for example, in this
case with the possibility of providing corresponding
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
20 times can alsc be advantageous for bus routing systems.
In addition to routing the individual travel path of
buses, the control ¢of a station digplay in further accord
with the second aspect of the invention, is for
signalling the estimated waiting time to a potential
25 passenger, which can be an advantage for the potential
passenger. A further'application possibility of the
claimed central control station is provided by the
statistical evaluation of the measured values over a
longer period of time, in order to derive therefrom a
30 realistic timetable for a predetermined line segment
~which is composed of evaluated path sections.
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1. This has the advantage that a realistic waiting tinme until the next
vehicle arrives is signalled to the passenger during traffic bl ockages.
passenger can rely on the indicated waiting tine,

the user-friendliness is achieved in the end, thereby increasing the

acceptance of the local public passenger transportati on system 902-760
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BRIEF DESCRIPTION OF THE DRAWING

The invention will be éxpiained in the following by
means of an embodiment that is illustrated by the
figures. .

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

Flg. 2 shows -a method of controlling at laast one
station display, where a vehicle transmits its current
location to a central control station which calculates
the estimated waiting time until the vehicle reaches the
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 along a defined line segment between two
locations, according to the present inventian.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

As mentioned, Fig. 1 shows a vehicle 2 approaching a
station display 1. The waiting time t,, until vehicle 2
arrives at the point x, of the station where the station
display 1 is located, changes 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;, «.c.ty, tosre--ta
of a number n of vehicles 3, 4... which had just traveled
along the line segment between X, and ¥%,, are obtainad and

used for the calculation in accordance with the following
example:

. ts 130 sec. 13:25 o’clock at point x,
* t, 140 sec. - 13:34 o’clock at point x,
. € 145 sec. 13:44 o‘clock at point x;
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~According further to the first aspect of the invention, the nunber of the
vehi cl es being considered is reduced when the trend changes. Wth a
constant trend, for exanple with a steady increase in the traveling tinmne,
as many vehicles as possible are being considered, while fewer vehicles are
included in the prediction, for exanple during a decrease or a reoaei7eal of
the trend. In this way a quick adaptation to the actual traffic conditions

i s made possi bl e. AccordiQ%Eto'a second aspect of the present invention, a
central control stati®dh 2 FeQiFioeh HpfFend line, which shows an

increasingly slowing travel time, results in a remaining
travel time of about 148 sec. to the station x,. .This
example is based on three measured values. However, the
number n of the measured values used for the prediction
is dynamically changed as follows:

With a trend that remains constant, e.g., when
travel times t,, t., .-. t;, t, are increasing, the number
n of the last measured values corresponding to this trena
" 10 is ﬁsed.

With a changing trend, the number of immediately
preceding measured values being considered is strongly
reduced in order to adapt the pré&iction rore quickly to
the changing trend.

15 Fig. 2 shows a sequence dr'steps S which may be
carried out on a computer, such as a computer 6§ shown in
a central station 7 in Fig. 3 and including the display 1
of Fig. 1 for viewing by intending passengers. The
method S of Fig. 2 is for controlling the at least one
20 station display 1, where the vehicle 2 transmits its
current location x; 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 contxol
station 7. The computer 6 within the central statién 7
shown in Fig. 3 includes an input-output interface 11,
which is connected to the antenna 10 by a signal line 122
. ' and which commuriicates information within the computer 6
‘over a data, addtess and control bus 12b, which is
connected in turn to a central processing unit 13, a
random access memory 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. The
‘read-only memory 15 includes a stored sat of instructions
for carrxying out the invention in a series of steps, such
35 as the series of steps 5 illustrated in Fig. 2.
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I's characterized in that the conputer has storage nmeans for stori.ng the
actual travel tinmes of a maxi num nunber of vehicles which i mediately
preceded along the line segnent, and reference nmeans for determning a
trend line of a predetermined nunber of inmediately preceding vehicles, as
wel | as evaluation neans for the trend-line- dependent cal cul ati ggaakghhe
estimated travel -tine of the vehicle. These features are provided to

i nprove the accuracy-of the travel time calculation. It allows-to conpare
the actual travel tinthefstdms |Saxif Fdlyi cResanvibe lexacateliclyafingtt hi s

section of the pahRer?§ £fnd¢'deedd 18"and then selecting a number n of
: ixmediately praceding vehicles to be used as a base line
for establishing a trend. The number n can be determined
S externally from the program steps 5 based on information
gathered by another program relating to the number of
vehicles that have recently traversed the segment. After
that, a step 20 is executed in which the current location
_ of vehicle 2 is received over the radio link 8. The
10 travel times of the number n of immediately preceding
vehicles is then retrieved from storage in a step 21,
e.9., from the random access memory 14 of the computer 6
ot Fig. 3. From these retrieved actual travel times, a
determination iz made in a step 22 of a latest trend
15 line. In order to ba in a pesition to adapt the
prediction more.quickly to a changing trend, a step 23 is
then executed to retrieve previously-determinaed trend
lines for the purpose of comparing the slopes thereof to
the slope of the latest trend line determined in step 22.
20 A determination 'is then made in a step 24 if the slope of
' the latest trend line is changing with respect to
previous trend lines faster than a limit. If so, a step
25 is executed to reduce the number n and re-execute
. steps 21, 22, 23, 24, with the possibility of reducing
25 the number n further until it is determined in step 24
' that the glope of the latest trend line is not changing
with respect to the previous trend lines faster than the
limit. In thaticasa, a step 25 is then executed to
calculate the waiting time based on the latest trend
30 line. Once calculated, it can be displayed on the
' diéplay of Figs, 1 and 3, as indicated in a step 26. &
return is then made in a step 27, and the sequence of
steps S may be re—-executed at any time by re—-entering at
step 18. '
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of a mathematical sequence in the formof a trend line. In further accord
with the second aspect of the invention, the reference neans contain a
selection circuit for establishing the nunber of the vehicles being
considered, as a function of the trend Iine's constancy. The sel ecti-on
circuit determ nes the nunber of sequential 2 el enents, where _a
devi ation fromthe | ast measur ed val ue 902-760

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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out5|de-@L—aanedeLepnkned~var|atlonal width [eads to a reduction in the
nber of seﬂﬁentlal el enents being considered. In the event a trend

reversal n!uu IH mhﬁ)muulll , a reduction-in the travel tine along a
pr edet er he path takes place instead of an increase in the
travel tinme, fhe nunbér of neasured val ues used to formthe sequg@secsggh be

reduced to one or two. In still further accord wth the second aSpect of
the invention, the central control station is for use in a traffic routlng
system In the w dest sense, this PATENT CLAIMS

1. A method of controlling at least one station
display (1), where a vehicle (2) transmits its current
location (x;) to a central control station which

5 calculates the estimated waiting time (t,) until the
vehicle (2) reaches the station (x;), and controls the
station display (1) to visually signal this waiting time
(tw) . characterized in that the waiting time (t,) is
calculated as a function of the trend line of actual

10 travel times (t;, t), ....t,, tui-..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.

1s 3. A central control station with a computer for
calculating the estimated travel time (t,) of a vehicle
(2) along a defined line segment between two locations (%
and X;.), characterized in that the computer has storage.
means for storing the actual travel times (ty, tp, ...,

20 tw) of a maximum number of vehicles (3, 4,...) which
immediately preceded alond the line segment, 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

25 trend-line-dependent calculation of the estimated travel
time (t;) of the vehicle (2).

4., A central control station as claimed in claim
3, characterized in that the reference means contain a
_ salaction circuit for establishing the number (n) of the
30 vehicles (3, 4,...) being considered, as a function of
the trend line’s constancy.
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traffic W nmonitoring and control system for any vehi cul ar
fleet. It could iw d_to route the traffic of a fleet of trucks for

exanpl e, r““ the possibility of providing corresponding
changes i 0 es and travel tinmes in the event of a distinct
trend line tovvard a traffic jamand full backup. Such flexible tgediido
routes and travel tines can al so be advantageous for bus routing systens.
In addition to routi.ng the individual travel path of buses, the control of
a station display in &.urthecentzal ccantiriolt statbonms acslpaaimtedoﬁnt k2aim

invention, is fof, characterized by its use in a traffic routing systenm.

6. A central control station as claimed in clain
3, characterized by its use as a control of at least one
5 station display (1), where a visual signal is provided of
the estimated waiting time (t,) until the vehicle (2)
reaches the chation (%) .

e

e —

heet Has Been Re(‘laced

e



signalling the estimated waiting tlne to a pot enti al passenger, which can
be an advantage for the potential: passenger A-further application
possibility of the clainmed central control station is provi ded by the
statistical evaluation of the neasured val ues over a |onger period of tine,
in order to derive therefroma realistic tinetable for a predet erggangggl i ne
'segnent which is conposed of - evaluated path secti ons.

ABSTRACT OF 'I‘HE DISCLOSURE

The invention concerns a method of controlling at
least one station display (1), where a vehicle (2) ‘
transmits its actual location (%) to a central control

5 station which calculates the estimated waiting time (t,)
until the wvehicle (2) reaches the station (%;), and
controls the station display (1) to visually signal this
waiting time (t,). To improve the accuracy of the

_ indicated waiting time (t,), it is provided that the

10 waiting time (t,) of a number (n) of immediately
preceding vehicles (3, 4,...) is calculated as a function
of the trend line of the actual travel times (t;, t,,

eeestyy tumepeeoty) s
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BRI EF DESCRI PTI ON OF THE DRAW NG The invention will be expl ained in the
fol'l owi ng by nmeans of an enbodi ment:.t.hat' is:i;llustrated by the figures.
Fi g“é] 1>vvs a vehicle 2 approachi ng a station display 1. Fig. 2 shows a
met hod of controlling at | east one station display, where a vehicle :
transmts its current location to a central control station which
calculates the estinmated waiting tine the vehicl e reaches the
station, and controls the station di spl1$/1 to visually
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signal this waiting time, according to the present invention. -Fig. 3 shows
a central control station with a conputer for calculating the estimted
travel tinme of a vehicle along a defined |ine segnment between two
I-ocations, according to the fyesent i nvention. DETAI LED DESCRI PTI ON OF
PREFERRED EMB@I MENTS As nentl l.g~1 shows a vehicle 2 approaching a
station displ . The waiting {ti , until vehicle 2 arrives at the
~point x[err] of ®he station whe tion display 1 is lo ed,  changes
in the course of the day ﬁﬁi§ 11 _
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due to changing traffic situations. In order to predict the waiting tine
t[err] for the vehicle 2 approaching the station, the actual Travetr—tTmes—~—————

t[err], tlerr], ....t[err], t[err]...t[err] of a nunber n of vehicles 3,

4. .. which had just gravel ed al ong the l'ine segrrent bet ween x[err] and

x[err], are obtainedyand used t he cal cul at 8n in accordance with the -

foll ow ng exanpl e: [‘L.rr] t[emm] 130 13: 25 o' cl ock at

poi nt x[err] [efd] te—1 sec. 13: 34 o' clock at point

x[err] [err] t[fery] ﬂ%c/' 13:44 o' clock at point x[err]
—p

————

7 SmtwN
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METHOD OF CONTROLLING AT LEAST ONE
STATION DISPLAY AND A CENTRAL CONTROL STATION

BACKGROUND OF THE INVENTION

1. Technical Field

The invenﬁion concerns a method of controlling at
least one station display, where a vehicle transmits its
current location to a central control station which
calculates the estimated waiting time until the vehicle
reaches the station, and controls the station display to
visually signal this waiting time, as well as a central
control station with a computer for calculating the
estimated travel time of a vehicle along a defined line
segment between two locations.

2. Discussion of Related Art .
The signal of the waiting time until the next.

vehicle arrives in a station, particularly a bus or a

streetcar of the local public passenger transportation

system, is usually based on the momentary distance of 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 between a
particular location and the station.

SUMMARY OF INVENTION

The object of the invention is to propose a generic
type of method which enables a more accurate calculation
of the estimated waiting time.

According to a first aspect of the invention, the
waiting time is calculated as a function of the trend
line of actual travel times of a number of immediately
preceding vehicles. 1In principle the solution is based
on considering not only the dependence on the location,
but also the actual time used by immediately preceding
vehicles, to travel from this location to the station.
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I's used. Wth a changing trend, the nunber of imredi ately preceding
measur ed val ues being considered is strongly reduced in order to-adapt the
grediction nore quickly to the changing trend. Fig. 2 shows a sequence of
steps 5 which may be carried out on a conputer, such as a conputer 6 shown
in a central station 7 in Fig. 3 and including the display 1 of Fig. 1 for
vi ewi ng by intending passengers. The nmethod 5 of Fig. 2 is for controlling
the at |east one station display 1, where the vehicle 2 transmts its

This has the advantage that a realistic waiting time
until the'nexﬁ vehicle arrives is signalled to the
passenger during traffic blockages. The passenger can
rely on the indicated waiting time, so that an
improvement of the user-friendliness is achieved in the
end, thereby increasing the acceptance of the local
public péssenger transportation system.

According further to the first aspect of the
invention, the number of the vehicles being 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
example during a decrease or a reversal of the trend. 1In
this way a quick adaptation to the actual traffic
conditions is made possible. i _

According to a second aspect of the present
invention, a central control station as described above
is characterized in that the computer has storage means
for storing the actual travel times of a maximum number
of vehicles which immediately preceded along the line
segment, and reference means for determining a trend line
of a predetermined number of immediately preceding
vehicles, as well as evaluation means for the trend-line-
dependent calculation of the estimated travel- time of the
vehicle. These features are provided to improve the
accuracy of the travel time calculation. It allows to
compare the actual travel time of the last vehicles which
traveled aiong this section of the path, and a derivation
of a mathematical sequence in the form of a trend line.

In further accord with the second aspect of the
invention, the reference means contain a selection
circuit for establishing the number of the vehicles being
considered, as a function of the trend line’s constancy.
The selection circuit determines the number of sequential
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current location x[err] to the central control station 7 by neans, for
exanple, of a radio Iink 8 established between antennas 9, 10 on the
vehicle 2 and the central control station.7. The conputer 6 within the

- central statifon'7 shown in Fig. 3 includes an input-output interface 11,
which is connected to the antenna 10 by a signal line 12 and which

communi cates information within the conputer 6 over a data, address and
control bus 12, which is connected in turn to a central processing unit 13,

a random acceslﬁ%néeq@sr Y 4 and g[e%%%%t?.rélr{ fm%%ot){xelﬁas ngegggggsrvalue

I nput - out put 5 ace
outside of a predetermlned var1at10na1 width leads to a

reduction in the number of sequential elements being
considered. In the event a trend reversa; is determined,
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 sequence can be reduced to one or
two.

In still further accord with the second aspect of
the invention, the central control station is for use in
a traffic routing system. In the widest sense, this
traffic routing 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 providing corresponding
changes in the travel routes ané 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 bus roﬁting systems.
In addition to routing the individual travel path of
buses, the control of a station display in further accord
with the second.aspect of the invention, is for
signalling the estimated waiting time to a potential
passenger, which can be an advantage for the potential
passenger. A further application possibility of the
claimed central 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 composed of evaluated path sections. .
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connected to the display 1 by a'signal line 17. The read-only nenory 15

I ncludes a stored set of instructions for carrying out the invention in a
series of steps, such as the series of steps 5 illustrated in Fig. 2.

" The steps 5 of Fig. 2 can be executed by first entering in a step 18 and
then selecting a nunber n of inmmediately preceding vehicles to be used as a
base tine for establishing a trend. The nunber n can be determ ned

BRIEF.DESCRIPTION OF THE DRAWING

The invention will be explained in the following by
means of an embodiment that is illustrated by the
figures.

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

Fig. 2 shows a method of controlling at least one
station_dispiay, where a vehicle transmits its current
locatibn to a central control station which calculates

- -the estimated waiting time until the vehicle reaches the
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 along a defined line segment between two
locations, according to the present invention.

" DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Aé mentioned, Fig. 1 shows a vehicle 2 approaching a
station display 1. The waiting time t,, until vehicle 2
arrives at the point x, of the station where the station
display_l is located, changes 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;, ....tn, tos---t,
of a number n of vehicles 3, 4... which had just traveled
along the line segment between x;, and x,, are obtained and
used for.the calculation in accordance with the following

example:

. t, 130 sec. 13:25 o’clock at point x,
. %, 140 sec. 13:34 o’clock at point x,
. t, 145 sec. 13:44 o’clock at point x,

e A
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externally fromthe programsteps 5 based on information gathered by

anot her programrelating to the nunber of vehicles that have recently
tfaversed the segnent..After that, a step 20 is executed in which the
current ‘location of vehicle 2 is received over the radio link 8. The travel
times of the nunber n of immediately preceding vehicles is then retrieved
fromstorage in a step 21, e.g., fromthe random access nenory 14 of the
conputer 6 of Fig. 3. Fromthese retrieved actual travel times, a

determ nation is de jin_a st p 2, of atest trend.|] In order to be
in a position to gﬁeo c%-tg rené ilne whic show

lncrea51ngly slowing travel tlme, results in a remaining
travel time of about 148 sec. to the station X,. This
example'is based on three measured values. However, the
number n of the measured values used for the prediction
is dynamically changed as follows:

With a trend that remains constant, e.g., when
travel times t,, t,. --- t,, t, are increasing, the number
n of the last measured values corresponding to this trend
is used. -

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

Fig. 2 shows a sequenée of steps 5 which may be
carried out on a computer, such as a computer 6 shown in
a central station 7 in Fig. 3 and including the display 1
of Fig. 1 for viewing by intending passengers. The
method 5 of Fig. 2 is for controlling the at least one
station display 1, where the vehicle 2 transmits its
current location x, 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 control
station 7. The computer 6 within the central statlon 7
shown in Fig. 3 includes an input-output interface 11
which is connected to the antenna 10 by a signal line 12
and which communicates information within the computer 6
over a data, address and control bus 12, which is
connected in turn to a central processing unit 13, a
random access memory 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. The
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 Fig. 2.
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prediction nore quickly to a changing trend, a step 23 is then executed to
retrieve previously-determned trend Iines for the purpose of conparing the
- sl opes thereof to the slope of the latest trend Iine determned in step 22.
A determnation is then nmade in a step 24 if the slope of the latest trend
line is changing with respect to previous trend lines faster than a limt.
If so, a step 25 is executed to reduce the nunber n and re-execute steps
21, 22, 23, 24, with the possibility of reducing the nunber n further until

Laakaiggterniﬂed ITheSERpe4st BBt pife 5! 8RR BE LPECLELEShy!EEPGe! 1 ne I's not

' entering in a step 18 and then selecting a number n of
immediately preceding vehicles to be used as a base line
for establishing a trend. The number n can be determined
ekternally from the program steps 5 based on information
gathered by another program relating to the number of
vehicles that have recently traversed the segment. After
that, a étep 20 is executed in which the current location
of vehicle 2 is received over the radio link 8. The
travel times of the number n of immediately preceding
vehicles is then retrieved from storage in a step 21,
e.g., from the random access memory 14 of the computer 6
of Fig. 3. From these retrieved actual travel times, a
determination is made in a step 22 of a latest trend
line. In order to be in a position to adapt the
prediction more quickly to a changing trend, a step 23 is

' then executed to retrieve previausly-detérmined 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 24 if the slope of
the latest trend line is changing with respect to

B ﬁrevious trend lines faster than a limit. If 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 changing
with respect to the previous trend lines faster than the
limit. 1In that case, a step 25 is then executed to
calculate the waiting time based on the latest trend
line. Once calculated, it can be displayed on the
display of Figs. 1 and 3, as indicated in a step 26. A
return is then made in a step 27, and the sequence of

steps 5 may be re-executed at any time by re-entering at
step 18.
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with respect to the previous trend lines faster than the limt. In that
case, a step 25 is then executed to calculate the waiting tinme based on the
_latest trend Fine. Once calculated, it can be displayed on the display of
“Figs. 1 and 3, as indicated in a step 26. Areturn is then made in a step

27, and the sequence of steps 5 may be re-executed at any time by
re-entering at step 18. 6.

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.




The i nvent ren—s—not—restricted to the above indicated enbodi nent. A nunber
of variations can rather be envisioned, whjch also use the features of the

. I(]r_]xde%| on e\,iﬂll"ﬂ"!l“!ﬂinslﬂm, y different configuration. 7 7 PATENT

PATENT CLAIMS

1. A method of controlling at least one station
display (1), where a vehicle (2) transmits its current
location (x;) to a central control station which
calculates the estimated waiting time (t,) until the
.vehicle (2) reaches the station (x;), and controls the
station display (1) to visually signal this waiting time
(t,), characterized in that the waiting time (t,) is
calculated as a function of the trend line of actual
travel times (t,, t,, ....t,, tgo4...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
calculating the estimated travel time (t;) of a vehicle
(2) along a defined line segment between two locations (x;
and x;,,), characterized in that the computer has storage
means for stqring the actual travel times (t,, tp,..., -
tw) of a maximum number of vehicles'(3, 4,...) which
immediately preceded along the line segment, and
reference means for determining a trend line 6f a
predetermined number (n < N) of immediately preceding
vehicles (3, 4,;..), as well as evaluation means for the
trend-line-dependent calculation of the estimated travel
time (t;) of the vehicle (2).

4. A central control station as claimed in claim
3, characterized in that the reference means contain a
selection circuit for establishing the number  (n) of the
vehicles (3, 4,...) being considered, as a function of
the trend line’s constancy.
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1. A net hod of c¢ontrolli n at least one station di splay (1), where a
vehicle (2) transm ﬂlllﬂﬂlm Ml!“mt)catlon (x[err]) to a central control
stati-on which calc ed waiting time (tw) until the vehicle
. (2) reaches the stat’i on (x[err] and controls the station display (1) to
visually signal this waiting tinme-(t[err]), characterized in that the

waiting tinme (t[err]) is calculated as a function of the trend |ine of
actual travel tines (t[err], t[err], [err]. t[err]...t[err]) of a nunber

(n) of inmmediately pre;%q&é}&raﬁh'c%n%%él stAatldR ad" claffné@tﬂ?d S, al med

~in claim1, characteri
3, characterized by its use in a traffic routing system.

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 estimated waiting time (t,) until the vehicle (2)
reaches the station (x;).
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in that the nunmber (n) of the vehicles (3, 4,...) being considered is
reduced when the .trend changes. 3. ', Acentral control station with a
conmputer for calculating the estimated travel tine (tf) of a vehicle (2)
“along a defined |ine segnent between two | ocations (x[err] and x[err]),
characterized in that the conputer has storage neans for storing the actua
travet tinmes (t[err], t[err],...[err] t[err]) of a maxi num nunber of
vehicles (3, 4,...) which imedi ately preceded along the |ine segnent, and

reference neans for deterninkEgTﬁAE&egg &hEeDggcﬁogﬁﬁgeternined nunber (n <

N) of imrediately preceding

The invention concerns a method of controlling at
least one station display (1), where a vehicle (2)
transmits its actual location (%,) to a central control
station which calculates the estimated waiting time (t,)
until the vehicle (2) reaches the station (x;), and
controls the station display (1) to visually sighal this
waiting time (t,). To improve the accuracy of the

: - indicated waiting time (t,)}, it is provided that the
waiting time (t,) of a number (n) of immediately
preceding vehicles (3, 4,...) is calculated as a function
of the trend line of the actual travel times (t;, t,,

ceeoty, tpigee-ty)-

Figure 1

e e X e
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vehicles (3, 4,...), as well as evaluatloh means for the

trend-1|ine- dependent cal cul ati on ofs theestinated travel tine (t[err]) of
the vehicle (2). 4. A central control station as claimed in claim3,
characterized in that the refererice means contain .a selection circuit for
establ i shing the nunber (n) of the vehiclds (3, 4,...) being considered, as
a function of the trend line's co?stancy. : :
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5. A central control station as clained in claim3, characterized by its
use in a traffic routing system 6. A central control station as clained
- in claim3, characterized by its use as a control of at |east one station
di splay (1), where a visual ‘signal is pravided of the estinated waiting
time (t[err]) until the vehicle (2) reachés the station (x2). 9

s ENTER) 16 FIG.2

\ i
\'\ SELECT N {19

RECEIVE CURRENT ~
LOCATION FROM VEHICLE

Y
. V
RETRIEVE ACTUAL TRAVEL
25 TIMES OF A NUMBER N
N OF IMMEDIATELY L 21
REDUCE PRECEDING VECHICLES

NUMBER
N

4

'DETERMINE LATEST TREND '
LINE FROM ACTUAL 22
TRAVEL TIMES RETRIEVED ~

y
RETRIEVE PREVIOUSLY
DETERMINED TREND LINE(S) AND{| 23
COMPARE SLOPE(S) THEREOF TO
SLOPE OF LATEST TREND LINE

24

i .
: DETERMINE IF SLOPE OF LATEST
YES / TREND LINE IS CHANGING WITH NO
RESPECT TO PREVIOUS TREND
LINES(S) FASTER THAN A LIMIT

CALCULATE WAITING TIME
BASED ON LATEST TREND LINE |-~

J

DISPLAY WAITING . 7 . ’
TIME ~ 2

Y
RETURN _ 27 - ':REF'LACE:"J\;’HE!‘Q’:' SHEET

| 06 APR 1999




