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Fig. 4 
80 

From: Automatic Dialler 
To: Manfred Manson (INCATown) 
CC: 

Subject: dialled numbers not in Dialler from last week 

You called the following numbers in the last week: 

Times called number ae 
O9-658 2645 
O3-262 345 
+3 6-1268 4519 
O4 O-23 O 4565 
O5 O-456 789 O 

If you want to add some of these numbers to your personal 
directory, please add a name to the corresponding line 
and send the reply to the Automatic Dialler. Thank you. 
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Fig. 6 

From: Manfred Manson (INCA Town) 
To: Automatic Dialler 
CC: 
Subject: Re: dialled numbers not in Dialler from last week 

Times called number a Se 
O 9-658 2645 Kati Home 
O3-262 345 
+3 6-1268 4519 
O4 O-23O45 65 
O50-456 789 O 

Fig. 7 

From: Automatic Dialler 
To: Manfred Manson (INCATown) 
CC: 
Subject: least called numbers in last month 

US 2002/0141548A1 

You called the following numbers in the last week: 

Times called number hale 
O4 O-658 2645 Balint 
O3-2 62. 345 Monika 
+3 6-1-2 68 4519 Jack Uruguay 
OAO-123 45 65 Pia nobile 
O 9-456 7890 Pia home 

eOWe 

If you want to delete some of these numbers from your 
personal directory, please mark it in the remove column 
and send the reply to the Automatic Dialler. Thank you. 

Fig. 8 
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From: Manfred Manson (INC/Town) 
To: Automatic Dialler 
CC: 
Subject: Re: least called numbers in last month 

You called the following numbers in the last week: 

Times called number ale reOWe 
O4 0-658 2645 Balint 
O3-2 62 3 4 5 Monika 
+36-1-268 4519 Jack Uruguay 
04 O-123 45 65 Pia mobile 
O9-45 6 789 O Pia home 

Terminal 
device 

54 
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DATABASE MAINTENANCE METHOD AND 
SYSTEM FOR USE IN A COMMUNICATION 

NETWORK 

BACKGROUND OF THE INVENTION 

0001. The invention relates to communication networks 
having a database that relates contact information to names, 
e.g. name dialling Systems. It also relates generally to voice 
dialling Systems using spoken names to enter the destination 
of the call, and to voice dialling Systems using users 
personal name directories. In particular, the invention relates 
to a method and System for maintaining a contact database 
that is adapted to maintain personal name directories of a 
Voice dialling System, and to a computer program and 
computer program product adapted to carry out Said main 
tenance method, to a terminal device and a server in which 
Said maintenance method is carried out. 

0002 Personal databases can be used in dialling systems 
(separately or as an addition to e.g. corporate databases), or 
in other parts of the communication network. The databases 
of private intelligent communication networks and dialling 
Systems, especially of Voice dialling Systems require regular 
maintenance to ensure reliable and efficient operation. To 
Simplify the use of communication networks, especially of 
private intelligent communication networks, and to enhance 
the comfort of the communication device user, the input of 
a communication destination can significantly be improved 
by a voice input instead of a number dialling operation. This 
is because people tend to easily forget contact information 
and in hands/eyes-busy Situations, e.g. driving, voice dial 
ling provides enhanced Safety. 
0.003 Voice dialling systems known in the art are 
described in the U.S. Pat. No. 5,942,070, xU.S. Pat. No. 
6,154,526 and in U.S. Pat. No. 5,917,891. 
0004) The U.S. Pat. No. 5,924,070 describes a classic 
Voice dialling System, and a method of its operation. The 
names are Stored along with the telephone number in user 
personal databases. 
0005. The U.S. Pat. No. 6,154,526 describes a data 
acquisition and error correcting Speech recognition System 
and a method of its operation, for the use in a voice dialling 
System. The System involves a dialogue between the user 
and the Voice dialling System, wherein the System repeats the 
dialled telephone numbers. This system is able to add entries 
to the database automatically. It can be used in environ 
ments, where users cannot manipulate a keypad Such as 
in-car or on-motorbike applications. 
0006. The U.S. Pat. No. 5,917,891 describes a voice 
dialling System using an adaptive model of calling behav 
iour. The adaptive calling behaviour model increases the 
performance with the available behaviour data of the users. 
If the System can detect that the user keeps calling only two 
certain numbers each Friday afternoon, the System increases 
the performance by only distinguishing between the names 
related to these two numbers (in other words part of the 
language model used for the Speech recognition proceSS is 
modified in order to emphasise the increased likelihood of 
two certain numbers). The main drawback of this system is 
that rarely used telephone numbers tend to Show no use 
behaviour patterns. 
0007 All these systems have in common that the system 
performance is related to the number of name entries in the 
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personal database. To keep the System performance high, the 
database has to be maintained, new entries have to be made, 
and even more important, useleSS entries have to be deleted. 
The maintenance of the databases has to be executed by a 
network administrator, or the user himself. Users tend to 
forget the maintenance task and thus the recognition perfor 
mance of the dialler System decreases. Further, the user 
tends to keep rarely used name entries, because the user 
easily forgets these rarely used numbers and as a conse 
quence, the size of the database increases thus decreasing 
recognition performance. Additionally, all these Systems are 
limited to telephone networkS. 
0008 To increase the performance of a contact database 
for name dialling it is important to maintain or update the 
database periodically. For example, to keep the performance 
of a voice dialling process, there is a need for a database 
maintenance System that is capable of updating the database 
of the Voice dialling System. 

SUMMARY OF THE INVENTION 

0009. One object of the invention is to provide a system 
and a method to maintain databases in communication 
networks and dialling Systems to increase their performance. 
Further, a computer program and computer program product 
for carrying out Said method, as well as a terminal device 
and a server should be provided. 
0010 Another object of the invention is to simplify the 
maintenance of the personal name directories in communi 
cation networks or name dialling Systems. 
0011. This is achieved according to one aspect of the 
invention, by a method for maintaining a database in a 
communication network according to claim 1. It comprises 
the Steps of Storing used contact information, collecting data 
asSociated to used contact information, providing Said con 
tact information to a terminal device, and offering mainte 
nance operations to a user based on this contact information 
and associated data. 

0012. By storing the contact information called, the 
retransfer of this contact information to the same or another 
terminal device can be executed any time later. By collecting 
data associated to used contact information, the System can 
show the user to how important a maintenance operation is. 
The associated data can be data for Statistics, Statistics, 
temporal rules other information from the contact database 
like organisation Structure etc. By transferring the contact 
information to a terminal device, the user can decide by 
himself/herself if he/she wants to maintain his/her personal 
telephone directory in the contact database. 
0013 Preferably, the step of maintaining comprises an 
addition of data, advantageously, the Step of maintaining 
comprises a deletion of data, and conveniently, the Step of 
maintaining comprises a modification of data, or a remind 
ing of Said user. Especially the reminding of the user is an 
extraordinary indirect way to maintain a contact database, 
because the entries in the contact database are not directly 
changed, but the user was encouraged to use the database. So 
the System tries to change the behaviour of the user to 
optimise the overall contact performance, instead of trying 
to adapt to an arbitrary behaviour of the user. 
0014 Preferably, the contact information is a telephone 
number. This is especially useful for name and Voice dialling 
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system in connection with PBX, or for voice/name dialling 
systems in mobile terminal devices. It is very useful for 
mobile terminal devices in connection with Voice generated 
Short messages too, So that a user can generate, address and 
post a message like SMS just by voice. 

0.015 Advantageously, the contact information is an 
e-mail or internet address. With the help of this contact 
database information System the user can maintain in a first 
Stage a name dialling System. This name dialling System is 
very useful, if certain internet Sites can easily be chosen even 
though the desired company, product or like can be found 
under difficult memorable internet addresses. It is to be 
understood that internet addresses can also be single internet 
Sites. In a Second Stage these internet addresses may be 
re-selected by a voice enabled input. Preferably, as in the 
case of phone applications, wherein the user has to pick up 
a telephone receiver, the user may have to preSS a key to Start 
the voice enabled internet address input. This can be useful 
to prevent the System from auto Surfing if the System 
coincidentally receives internet addresses, spoken, e.g., to 
another perSon on a telephone. 

0016 Conveniently, the contact information is a WAP 
access point. By using WAP, SMS or other mobile phone 
uSable contact information, the limited Storage Space espe 
cially in mobile terminal devices can be used in an optimised 
way. It is to be understood that the present invention is not 
limited to the mentioned embodiments of the present GSM 
or other communication Standards, but is also applicable to 
any communication network. 
0017 Preferably, the method for maintaining a contact 
database further comprises the option of using name dialling 
operation. In this case, the contact information is transferred 
to the terminal device if the name dialling option has not 
been used to dial the contact information. By transferring 
dialled contact information from the communication net 
work to the database maintenance System, the System can, 
by referring to the database of the name dialling System, 
create a list of those contact information dialled without the 
use of the name dialling System. This enables the database 
maintenance System to transfer the contact information to a 
user terminal for offering to add the contact information to 
the personal user directory. This also enables the database 
maintenance System to remind the user that he/she already 
has entered a name and a contact information in the Voice 
dialling System, to encourage the user, in case that particular 
contact information is used rarely, to use the Voice dialling 
System to dial the contact information. 

0.018 Preferably, the contacted contact information are 
contacted to by Voice dialling. By using voice dialling the 
user can dial without using his/her hands. Voice dialling can 
be executed by voice-enabled name dialling, i.e. when a 
name is uttered by the user and recognised by the System, 
and by voice-enabled number/letter dialling, i.e. when the 
full contact information is uttered by the user and recognised 
by the system. The voice dialling system includes that both 
the Voice dialling System and the database System may be Set 
to a passive State, as e.g. a handicapped person who can not 
use the Voice dialling System for Sending e.g. a FAX, and 
Surely doesn’t want to be periodically reminded to use it. It 
is to be understood that the expression “voice” is Synony 
mously used for every Sound directly or indirectly generated 
from a user. This Sound is not limited to Sounds generated by 
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the Vocal cords of the user. The Sound may be generated by 
whistling, clapping or even knocking or the like without the 
direct use of the Vocal cords. 

0019 Advantageously, the method for maintaining a 
database in a communication network further comprises the 
Step of generating Statistics comprising the number of calls 
made to a specific contact information during a predeter 
mined interval. By generating Statistics of how often a 
certain contact information is contacted, the System can 
decide on whether the contact information should be offered 
to the user to be added to the user's personal directory. 
Additionally, in the case of a voice dialling System, the 
maintenance System may detect the probability that the 
name, to be associated to the offered contact information, 
that may be entered is similar in phonological Sense from 
pronunciation point of View to other names previously 
entered and contained in the personal directory of the user. 
In response to the user entry, the System may even offer a 
Similar, but phonetically distant name So that the user only 
has to answer by yes/no in order to enter the name into 
her/his personal directory. Very Similar names affect the 
accuracy of recognition process, because the more Similar 
names are present in a name directory the more frequently 
misrecognition occurs. 

0020 Advantageously, the offer to add a contact infor 
mation to a database is transferred via a message. By 
transferring the offer to maintain the personal directory via 
a message System, the user can be reminded to maintain the 
user directory even if the user has actually no access to the 
terminal device he/she uses for telephony, or if the telephone 
device is not able to perform the Steps required for the 
execution of the maintenance. The message can be trans 
ferred via electronic mail (e-mail), Short message System 
(SMS), wireless application protocol (WAP), computer gen 
erated Voice message, or any other Suitable message System. 
The message may even be a computer generated Voice 
message, to enable blind perSons to maintain their personal 
contact database, especially because blind perSons benefit 
from a voice dialling System, as blind perSons can not easily 
dial or note contact information. The message can even be 
a reply postcard enclosed to a telephone bill. 

0021 Preferably, the user transfers a maintenance order 
via a message System and advantageously, the method for 
maintaining a database further comprises the Step of auto 
matically executing a maintenance order. If the Voice rec 
ognition System is Smart enough, it may automatically 
recognise the name uttered by the user, Search for the name 
related to this contact information in other user directories or 
in public directory assistance database if access is allowed 
and finally produce a textual form of the uttered name and 
a corresponding contact information ready for Storage in the 
users personal directory. An intelligent voice recognition 
System may even extract the name from a Voice Sequence at 
the beginning of a call, e.g. Search for the first name 
following a Salutation. 

0022 Preferably, the statistics is used for offering a 
deletion of Said transferred contact information and Said 
related name from said directory. By offering the deletion of 
names from the directory, the System can provide full 
maintenance to the database. In Voice dialling Systems, the 
System may even offer to change names in the directory to 
improve the overall performance of the Voice dialling Sys 
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tem in case that a misrecognition and Subsequent cancella 
tion by the user occurs due to phonologically close pronun 
ciation of names. LeSS frequently used Voice contacted 
contact information Such as a telephone number or an e-mail 
address can be offered for deletion to increase the overall 
performance of the Voice dialling System. The invention 
relates further to a method of reminding users, based on their 
calling pattern to maintain their personal name directories in 
order to increase the overall System performance. 
0023 Advantageously, the method for maintaining a 
database, further comprises the Step of automatically main 
taining the contact database according to Said Statistics. This 
feature can help to automatically maintain names/contact 
information and even personal directories. For example, 
rarely used contact information can be deleted after 1.5 
years, often used contact information can be deleted after 2 
years, and personal directories can be deleted after 3 years. 
This would enable the System to keep contact information 
for more than one year, prior to automatic deletion, So that 
contact information for use in Seasonal requirements will not 
be deleted. Additionally, if a user quits the System, her/his 
personal directory is deleted after 3 years, even if an 
administrator forgot to delete the directory. With this feature 
it can be prevented, that the system is crowded by old invalid 
personal directories. 
0024. According to another aspect of the present inven 
tion, a computer program is provided, by which implemen 
tation of a method for maintaining a database according to 
the present invention can be executed. By using a computer 
program for the execution of the method for the maintenance 
of a database, the method can easily be implemented in 
computer based communication networks, Such as ISDN 
(Integrated Systems Digital Network) or the like where the 
user is identified by means of an available calling number. 
The method according to the invention can easily be imple 
mented in computer based Voice dialling Systems, too. 
0.025 According to another aspect of the invention, a 
computer program product is provided having a Storage 
medium which contains a program for the execution of a 
database maintenance method. 

0026. According to yet another aspect of the invention a 
terminal device is provided which is capable of maintaining 
a telephone directory and comprises means for Storing a 
contacted contact information, means for determining how 
the contact information has been entered, means for pro 
cessing data and means for posting a database maintenance 
offer to the user. 

0.027 Preferably, the terminal device further comprises or 
is arranged to be connected to means for automatically 
generating messages and means for automatically posting 
messages to another terminal device. 
0028 Advantageously, the terminal device, further com 
prises voice recognition means. Conveniently, the terminal 
device is a mobile phone, and preferably, the terminal device 
is connected to, is incorporated in, or comprises a computer 
device. By maintaining a name dialling database in a ter 
minal, the System prevents the database from requiring more 
Storage Space than necessary. 

0029. According to another aspect of the present inven 
tion a Server is provided in a network, capable of executing 
the method of claims 1 to 15 to maintain a contact database, 
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that comprises means for accessing the contact database, 
means to Store and to process data, and means to post a 
message to a user of the database. 
0030 Preferably, the server further comprises voice rec 
ognition means and advantageously, the Server further com 
prises a name dialling System. With the Server comprising 
Voice recognition means, and a name dialling System, the 
Server can execute all the Steps of the maintenance method 
according to the present invention. 

0031. According to another aspect of the invention a 
contact database maintenance System in a network is offered, 
having terminal devices and Server, comprising means for 
Storing dialled contact information, transferring dialled con 
tact information and related data from a communication 
network to a terminal device, and means for maintaining 
Said contact database and means for transferring messages to 
a terminal. 

0032. By transferring data from a communication net 
work to a terminal device, the user can be reminded to 
maintain his/her personal directory. He/She can be asked in 
the message to enter a name to add with the contact 
information into the database, or to cancel the operation. The 
database maintenance System can operatively be integrated 
in other computing devices in the communication network. 
The invention is not limited to communication networks, but 
can be used in other networks, e.g., telephone networks, 
local area networks, SMS, WAP or other general commu 
nication networks. It has to be appreciated that the terminal 
device may be different from the terminal device used for the 
originating call. For example, the contact information can be 
transferred via e-mail to a user accessible terminal of the 
communication network. The transfer method can be elec 
tronic mail (e-mail), short message System (SMS), wireless 
application protocol (WAP), computer generated Voice mes 
Sage, or any other Suitable message method. 
0033 Preferably, in the database maintenance system the 
database is connected to a name dialling System. Both can be 
located in the communication network. Name dialling Sys 
tems, especially with keyboards enable the user to enter a 
typed name instead of a number and require therefore a 
keyboard. Such name dialling Systems can be used, e.g., if 
the telephone is implemented in a computer having a headset 
or the like. The name dialling System can be used to type in 
a product name for browsing to the homepage of a company 
fabricating this product instead of typing in Some kind of 
http://www.iht.# of the like. 

0034 Advantageously, the database maintenance system 
can be used in a terminal device that comprises means for 
displaying a message on a terminal device. The message can 
comprise an offer for adding a displayed contact information 
and a related name entered by Said terminal device to a 
directory in a database. The implementation of the System in 
a handset Such as a cellular phone or a car-phone allows to 
use the relatively limited Storage Space to Save the resources 
of the terminal device. 

0035 Advantageously, the database maintenance system 
maintains the database of a Voice recognition System, e.g. for 
performing Voice dialling with a name dialling System. By 
maintaining/updating the database of a voice dialling Sys 
tem, the System performance can be kept high, if new entries 
are made, and even more important, useleSS entries can be 
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deleted. The performance of a voice recognition operation is 
roughly inversely proportional to the number of name 
entries in the database, that can be distinguished. Therefore 
the number of name entries has to be kept as low as possible. 
0.036 Conveniently, the database maintenance system 
comprises a voice pattern recognition System. A Voice pat 
tern recognition System enables the System to identify a 
Specific Speaker. This enables a user to be identified by the 
System, even if the user is actually not using the terminal 
device related to him/her. This embodiment of the present 
invention may easily implemented, as the System already 
needs a powerful signal processing devices. 
0037 Preferably, the database maintenance system fur 
ther comprises means to generate user call Statistics in 
predetermined intervals comprising the number of calls 
made to a Specific contact information. The Specific contact 
information is either part of the personal directory or a called 
number dialled without the intervention of the voice dialling 
System. 

0.038. By preparing user call statistics, the system can 
detect whether the personal name directory is up to date or 
requires maintenance. This enables the System to decide if a 
user should be urged to maintain/update his/her personal 
directory or not. It is an important feature of the invention, 
that the System does not inquire the user if no maintenance 
is necessary. The Statistics has to be generated periodically, 
to keep the System maintained. The period can be time 
dependent, Such as day, week, month or year, and the 
Statistics may be kept for longer periods. The period can also 
be related to the number of calls So that, e.g., the Statistic is 
prepared after each hundredth call. The user call Statistics 
may comprise an addition/deletion offer characteristics with 
a hysteresis, preventing continuous deletion/addition offers 
to a Single contact information/name pair. 
0.039 Advantageously, the database maintenance system 
further comprises means for deleting or adding a specific 
contact information and related data from or to Said direc 
tory in a database. By deleting or adding or modifying name 
and contact information entries, the maintenance of the 
database can be executed. 

0040 Advantageously, the database maintenance system 
maintains the database of a speaker-dependent voice recog 
nition System. By using a Speaker-dependent voice recog 
nition System for the Voice dialling System in the network or 
the terminal device, the dialling performance can be 
increased significantly. 
0041) Preferably, the database maintenance system main 
tains the database of a Speaker independent voice recogni 
tion System. By using a Speaker-independent voice recog 
nition System in the Voice dialling System, the memory Space 
and computing requirements of the System can be reduced. 
On the other hand, by using a speaker-dependent voice 
recognition System, the performance of the System can be 
improved. The best results can be expected from voice 
dialling Systems using a combination of a speaker-dependent 
and Speaker-independent voice recognition System. 

0.042 Conveniently, the modules of the database main 
tenance System can be distributed between the terminal 
device and communication network. The distribution of the 
modules allows it, e.g., to install a Speaker-independent 
Voice recognition System in a terminal device, and a speaker 
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dependent voice recognition System in a Server or in a 
communication network, or Vice versa. The location of the 
Voice recognition System, can be in a voice dialling Server in 
the network, and the database with user Specific information 
can be located in the network and can be used, e.g., for 
charging for the Voice dialling Service or the telephone 
Service. 

0043 Advantageously, the means for voice dialling in the 
contact database maintenance System is distributed between 
the terminal device and a server. For example, a distributed 
Voice recognition System can comprise a signal processing 
means in the terminal device, for preliminary processing of 
the Voice waveform, and a Secondary processing means for 
of recognising the already processed Voice waveform for 
dialling means in a voice dialling Server. 

BRIEF DESCRIPTION OF THE INVENTION 

0044) In the following, the invention will be described in 
detail by referring to the enclosed drawings in which 
004.5 FIG. 1 shows a flowchart of the telephone database 
maintenance method according to the present invention. 
0046 FIG. 2 shows a block diagram of a telephone 
network according to the invention having a name dialling 
System, 

0047 FIG. 3 shows a block diagram of a telephone 
network according to the invention with a voice-enabled 
name dialling System, 
0048 FIG. 4 shows a block diagram of a telephone 
terminal device according to the invention with a Voice 
enabled name dialling System, 
0049 FIG. 5 shows an embodiment of the present inven 
tion implementing a computer telephony utilising Voice over 
IP, 
0050 FIG. 6 shows a possible message depicting how 
the user can be reminded to add names to frequently used 
telephone numbers, 
0051 FIG. 7 shows a possible reply message depicting 
how the user can add names to frequently used telephone 
numbers, 
0052 FIG. 8 shows a possible message depicting how 
the user can be reminded to delete names of rarely used 
telephone numbers, and 
0053 FIG. 9 shows a possible reply message depicting 
how the user can delete names of rarely used telephone 
numbers, and 
0054 FIG. 10 shows a block diagram of the maintenance 
System for contact databases in networks according to the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0055 FIG. 1 is an example of the telephone database 
maintenance method. In the first step a user (not shown) 
dials a telephone number. In the Second Step the System 
determines if Voice dialling operation or a key dialling 
operation is to be executed. If the Voice dialling option is 
chosen, the Voice dialling operation is executed, Statistics 
about the called number is maintained (not shown) and the 
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proceSS is terminated and the System waits for the next 
dialling event. In case that the key dialling is executed, the 
System Stores the telephone number, and then checks if the 
telephone number has already been Stored previously. If the 
telephone number is not Stored yet, the telephone number is 
Stored, a new count for the telephone number is established 
and Set to 1 and the proceSS is terminated and the System 
waits for the next dialling event. In case the telephone 
number is already Stored, the System increases the telephone 
number count by 1. During the process, a pre-Set timer 
defines time intervals at which the Storage count is then 
compared to a predetermined number n. After each time 
interval the timer is reset. If the number is lower than a 
predetermined number n, the proceSS is terminated. If the 
Storage count is greater than the number n, a message to the 
user is prepared to inform the user to maintain his telephone 
database, or to offer a maintenance operation. Then the 
Stored telephone numbers which have a count exceeding the 
predetermined limit are deleted and the proceSS is termi 
nated. 

0056 FIG. 2 shows a standard telephone network 2 with 
a single name dialling System 8. The telephone network 2 is 
connected to Several terminal devices 6, and to Said name 
dialling System 8 which in turn is connected to a database 4. 
The network can be a private branch exchange (PBX) 
connected to an exterior public telephone network, or a 
public telephone network with a Service provider providing 
name dialling or a computer network based Solution whereas 
the Voice over IP (VoIP) or similar technology is used. The 
main drawback of the System is that users tend to forget to 
maintain their private name directories, leading to a decrease 
in the name dialling performance, due to which the user may 
Stop using the System. In order to provide the maximum 
performance the user has to be reminded to maintain his/her 
private name directory of the user periodically. In the State 
of the art, name dialling System can not acceSS telephone 
numbers of calls made without the use of the name dialling 
System. Therefore, the System can not detect, if the user dials 
a number frequently, but is negligent to enter the name into 
the name directory. This may lead to a decreased use of the 
name dialling System, or the user Stopping to use the System. 
In the proposed embodiment of the invention, the PBX or 
the exchange in the public telephone number collect the 
numbers the user called without the intervention of the name 
dialling System and provides to the database maintenance 
System for further investigation. 
0057 According to the invention the telephone network 
2 transfers telephone numbers dialled without the name 
dialling System from one terminal device to the name 
dialling System 8. The name dialling System 8 compares the 
telephone numbers with the telephone numbers stored in the 
private directory of the user. If a telephone number is not in 
the directory, the name dialling System transferS a message 
as depicted in FIG. 6 to a user terminal device. In the case 
that a user already has entered a name related to a telephone 
number, but keeps dialling the number manually, the System 
can transfer a message to the user, to encourage him/her to 
use the Voice dialling System for calling. 
0.058. The next step to ease the dialling process is to 
perform a voice dialling process with a voice-enabled name 
dialling system as shown in FIG. 3. Voice dialling is an 
important feature for PBXs, computer-telephony integration 
applications, for handicapped perSons, for car-phone, auto 
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motive applications, or for people in two-busy-hands Situ 
ations, in the home environment, in industry, internet and 
anywhere where voice recognition introduces enhanced 
usability, ease-of-use, efficiency and/or Safety. AS Seen in 
FIG. 3, the telephone network 22 is connected to a name 
dialling System 28. The name dialling System 28 comprises 
a voice recognition System 25 and a database 24 having 
personal name directories and other directories (not shown). 
As mentioned in relation to FIG. 2, the telephone network 
can comprise a connection to a public telephone network 
(not shown). The voice recognition System can be speaker 
dependent (trainable) or speaker-independent. The use and 
the accurate performance of the Voice dialling System is 
dependent on the number of names that can be used for voice 
dialling. If the number of names is low, users tend to forget 
the existence of the Voice dialling System. If the number is 
high, the performance of the Voice recognition System 
decreases, because its performance is in inverse proportion 
to the number of names to be distinguished. For maximum 
performance of the Voice dialling System, the number of 
names in the personal name directory has to be optimised. 
This requires a periodically repeated maintenance of the 
personal directories in the database 24. The entries in the 
database 24 can be changed via the terminal devices 26, or 
via another System, Such as the use of internet-based acceSS 
(not shown). The access to the database 24 requires multiple 
StepS at least for Safety reasons, So a user tends to forget to 
maintain his/her personal directory. On the contrary, the 
database maintenance System reminds the user to maintain 
his/her directory. Additionally, the maintenance System can 
offer the user to add frequently used telephone numbers by 
adding a related name, or delete telephone numbers with a 
Single mouse-click in an e-mail (this is only one way, 
however not an exclusive mode of the communication 
between the database maintenance System and the user). 
Additionally the System may store each name/telephone 
combination in a separate database, for automatically re 
activating the telephone/name combination in the Voice 
dialling System, if the telephone number was frequently 
dialled. Then the System can Send a message to the user, to 
inform about the change in his/her personal name directory. 

0059 FIG. 4 shows a block diagram of a terminal device 
36, having an integrated Voice name dialling System 38, a 
Speaker-independent and possibly also a Speaker-dependent 
voice recognition system 35 and a database 34. The terminal 
device 36 is connected to a telephone network 32. The 
telephone network can be a PBX, a public telephone net 
work or a cellular telephone network or a general computer 
network, e.g. Internet or LAN (Local Area Network) with 
Voice over IP or similar capabilities. The database mainte 
nance System is operatively integrated in Said terminal 
device 36. The database re-displays frequently keypad 
dialled telephone numbers on a display (not shown) to offer 
the addition to the personal name directory of the Speaker 
independent Voice recognition System 35 by entering a 
telephone number related name. The name may be entered 
by keypad for the Speaker-independent recogniser or by 
Voice for the Speaker-dependent recogniser. The database of 
the terminal device may be used for different tasks, e.g. to 
Save telephone numbers, voice times, phone fees or other 
related data. The display can be located Spaced apart from 
the phone, even with another terminal device Such as a 
computer connected to the internet. The display can be an 
optical, acoustical or other display. If the Voice recognition 

IPR2024-01050 
Apple EX1019 Page 11



US 2002/0141548A1 

System is capable of executing Voice-enabled name dialling, 
the System may be capable of number dialling triggered by 
the recognition result of Spoken name and Voice communi 
cation operation too. With Such a System, a completely 
keyleSS terminal device 36 can be produced, e.g., a pen 
phone or Such. 
0060 FIG. 5 refers to an embodiment of the present 
invention implementing computer telephony. Forthcoming 
computer telephony platforms will utilise Voiceover-IP 
(VoIP) connectivity to telephone networks. It is thus desir 
able that a platform embedding the dialler solution will also 
have VoIP access. In practice it might mean an ISDN 
connection to a local PBX that is connected to a voice 
gateway which is connected to a VoIP network (i.e. LAN, 
internet). In this case the functionality described by the 
invention is implemented by the local PBX, exactly the same 
way as described above, which detects whether calls from a 
particular user were made without the intervention of the 
dialler. 

0061 Another utilisation of a VoIP connectivity is 
depicted in FIG. 5. It is the full end-to-end solution, where 
the computer-telephony is directly connected 92 to the VoIP 
network 82 (LAN, internet, or suchlike). The computer 
telephony platform or VoIP PBX 100 comprises a call 
manager 84 and a voice dialler 86, and a user terminal 88. 
In this case, the platform itself hosts necessary protocols 99, 
H.323, SIP, etc., that translates arriving voice packages into 
continuous voice Stream, in the Voice dialler 86, and the user 
terminal 88. The user terminal 88 requires the protocols to 
translate the continuous voice stream of a user to the VoIP 
standard and vice versa. The voice dialler 84 requires the 
VoIP protocols 99 to reassemble the VoIP data packages to 
a continuous (digital) voice data stream. The generation of 
an analogue Voice Signal is not necessary, but may be 
performed e.g. if the Voice recognition System of the Voice 
dialler can only process input. 

0062). In this embodiment the connections 92.94.98 
between the call manager 84, the voice dialler 86, the user 
88 and the VoIP network 82 are all VoIP connections. 
Furthermore, a so-called call manager 84 performs a PBX 
like functionality, accepts calls from the VoIP network 82, 
re-routes them, implements Switching functionality and t 
call control functionality. The call manager 84 can thus 
implement also the call detection functionality described in 
the description, i.e. if a call is made without the intervention 
of the voice dialler 86, the call manager 84 informs the 
dialler 86 to initiate a request to the user 88. For the sake of 
clarity only one user 88 is depicted. 

0063) The voice dialler 86 can be connected to the call 
manager 84 via a digital data connection 96 to transfer call 
statistics, and a VoIP connection 94 to transfer voice for 
Voice dialling, etc. Both connections can be put together in 
a single IP connection. In the case of an incoming call, an 
external caller 80 connects the VoIP network 82 directly via 
a VoIP connection 90. The call manager 84 receives the call 
via the direct connection 92 and routes it to the user 88 via 
the VoIP connection 98. 

0064. In case of an outgoing call, the user 88 connects the 
call manager 84 via the VoIP connection 98. The call 
manager 84 recognises if the call is voice dialled or Standard 
dialled. In case of a voice dial the call manager 84 directly 
connects the user 88 to the voice dialler 86. After determin 
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ing the desired telephone number by voice recognition, and 
transferring it to the call manager 84, the call manager 84 
re-routes the call directly from the user to the VoIP network 
82. In case of a standard dial the call manager 84 directly 
connects the user 88 to the VoIP network 82. Next, the call 
manager 84 informs the voice dialler 86 of the dialled 
number, So that the dialer 86 can initiate a request to the user 
88, according to the description. 

0065 Of course, the method of the invention can be 
executed by the call manager 84, as the call manager 84 can 
directly receives all the information, of dialed numbers, and 
Voice dialled numbers, and all the other information neces 
sary to execute the method of the invention. So the call 
manager 84 may request the user to maintain its voice dial 
database. 

0066 Naturally, the platform can have mixed type of 
connectivity at the same time, both to a VoIP network 82 and 
via a main or local switch to a PSTN or mobile network (not 
shown). 
0067 Advantageously, any combination of the architec 
tures shown in FIGS. 2-4 and described above is applicable 
for the current invention. 

0068 State of the art voice name dialling applications use 
Speaker-independent Voice recognition technology. This 
means that the System administrator, or the user himself/ 
herself can add names and telephone numbers by means of 
textual definitions. Just by typing in a name to the System 
directory, e.g. “Manfred home”-09-1234567, the system 
forms a pronunciation model of the name which is used by 
the Voice recognition means in the recognition phase. Add 
ing a name to the directory and giving a corresponding 
number is straightforward via a web interface. Nevertheless 
it takes time to go to the necessary page, log in to the System 
with an identification step (for Security reasons) and then 
type in the name(s) and telephone number(s). 
0069. Instead of using this long process the following 
process can be executed: over a predetermined period of 
time all dialled numbers which are called without the 
intervention of the voice dialler are collected in the tele 
phone network 22. A data processing device receives a 
message containing the list of collected numbers from the 
telephone network. The collection and delivery of these 
numbers for any individual user is Supported in current 
PBXs and exchanges of public fixed or mobile telephone 
networks or by gateways in case of VoIP implementations. 
The data processing device transferS the numbers of Said list 
(FIG. 6) to the user. The user can access the message and 
type in the names referring to certain telephone numbers and 
reply to this message as depicted in FIG. 7 by sending back 
a completed list (the System-appended reply characters, e.g. 
>> can be omitted). The System will pick up those numbers 
from the list which have corresponding names and will 
append these pairs to the user's personal name directory. 
This phase can also be realised by a message which provides 
a link to the required web page which does not require any 
more user verification and offers the list of numbers to be 
asSociated with desired names. 

0070 Similar mechanism can be used for handset-based 
implementations. The basic idea is that the System can 
recognise the name automatically from the textual Specifi 
cation without any training when a name is Stored in the 
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memory with its number by means of Speaker-independent 
recognition. According to the proposed method, if a number 
is called Several times, the System can offer the option to add 
a desired name to it and to Store it and thus it becomes part 
of the name directory. Similar mechanism is valid for the 
Speaker-dependent case, but now the user utters the desired 
name and the System records it and trains a corresponding 
model for it to be used by the Speaker-dependent recogniser. 
The Specific number can be accessed by uttering the name 
instead of typing in the name or the number. 
0071. The method can be adapted such that the following 
parameters are adjustable by the user, e.g. via a web inter 
face of the System: enabling or disabling the System mes 
Sages, defining a delivery mode, defining the time period 
within which the numbers-called without the dialler-are 
collected, and the minimum frequency of calls within the 
period for a number to be included in the System message. 
0.072 Instead of the tedious and lengthy method used in 
the State of the art for maintaining the personal name 
directory the following process is executed: A data proceSS 
ing device collects the Statistics about the dialled names 
occurring in the personal name directory. The data proceSS 
ing device sends a message (FIG. 8) to the user after a 
predetermined time interval. The message comprises the 
least often voice dialled telephone numbers. The user can 
mark certain names and return this message as depicted in 
FIG. 9. The system will delete those numbers from the list 
and Subsequently from the directory which are marked with 
the “remove' mark. 

0.073 Similar mechanism can be used for handset-based 
implementations. The message can be an e-mail or a WAP, 
SMS, or any other suitable message. The e-mail would 
include a link to the user's personal name directory acceSS 
page of the dialler System, with a readily offered choices to 
add or delete names without need of further user verification. 

0.074. If the periods for the offer of adding and deleting 
are different, the System can prepare the delete Statistics only 
on the basis of the names present in the personal name 
directory from the beginning of the period. With this, the 
System may prevent a deletion offer of a number being not 
present during the whole Statistic period. 
0075. The previous figures just described telephone data 
bases, FIG. 10 shows a block diagram of the maintenance 
System for contact databases in networks according to the 
present invention. In the Block diagram a user 40 can acceSS 
three different terminal devices 50, 52 and 53. In this 
example the terminal device 50 is a telephone/fax combi 
nation. The telephone/fax combination has a voice activated 
interface 4050 and is connected via ISDN 5060 to a tele 
phone network 60. In the telephone fax/combination, the 
contact database is a voice or name dialling database for 
telephone numbers. 
0076. In this example the terminal device 52 is a WAP 
and SMS-enabled mobile phone. The mobile phone has a 
touchscreen interface 4052 and is wireless connection 5262 
e.g. to a GSM (Global System for Mobile communication) 
or UMTS (Universal Mobile Telecommunication System) 
mobile communication network 62. The contact database is 
a WAP-access point database. 
0077. In this example the terminal device 54 is a multi 
media enabled computer. The computer has a keyboard/ 
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mouse interface 4054 and is connected via connection 5464 
e.g. by Ethernet, twisted pair, glass fibre, Bluetooth TM (a 
kind of a wireless LAN) or like to a digital data communi 
cation network 64 like a LAN or the internet. The contact 
database is an e-mail database. 

0078. The different communication networks are inter 
connected via Gateways 70, 72 and 73, by which the 
different networks can exchange data. The Gateways are 
necessary to compile the different transmission protocols 
used by the different networks. The Gateways 70, 72 and 74 
are connected to the respective networks 60, 62 and 64 via 
network connections. Each of the communication databases 
located in the terminal devices 50, 52, 54 or the respective 
networks 60, 62, 64 can post messages to the user 40. In the 
example, the terminal devices 50 and 52 post a message via 
internet to the terminal device 54, to inform the user 40 via 
e-mail that the respective contact databaseS require mainte 
nance. In the normal case this would be the easiest way to 
maintain all three databases. The database maintenance 
systems of the networks 60, 62, 64 can co-operate to 
minimise the number of e-mails sent to the user 40. This may 
easily be achieved by synchronising the different timers of 
the database maintenance System in the different networks 
60, 62, 64 or terminal devices 50, 52, 54. If the user 40 does 
not respond to the e-mails received on the terminal device 
54, a next step in urging the user 40 to maintain his/her 
personal directories is to send a SMS to the Terminal device 
52 to remind him/her to maintain his/her personal mailbox 
in the terminal device 54 or in the network 64. If the user 40 
does not respond to this next step, the maintenance System 
may send a FAX via the telephone network 60 to the 
telephone/FAX device 50, requesting maintenance for the 
databases. A last Step in urging the user 40 to maintain 
her/his personal databases is to contact the user 40 or the 
terminal device 52 with a computer generated Voice, remind 
ing the user to maintain her/his personal contact databases. 
If the system can’t reach the user 40 directly, the system may 
leave a message in a personal voice mailbox. 
0079. This application contains the description of imple 
mentations and embodiments of the present invention with 
the help of examples. It will be appreciated by a perSon 
skilled in the art that the present invention is not restricted 
to details of the embodiments presented above, and that the 
invention can also be implemented in another form without 
deviating from the characteristics of the invention. The 
embodiments presented above should be considered illus 
trative, but not restricting. Thus the possibilities of imple 
menting and using the invention are only restricted by the 
enclosed claims. Consequently various options of imple 
menting the invention as determined by the claims, includ 
ing equivalent implementations, also belong to the Scope of 
the invention. 

What is claimed is: 
1. A method for maintaining a contact database, compris 

ing the Steps of: 

Storing used contact information; 
collecting data associated to Said used contact informa 

tion; 

providing Said contact information to a terminal device; 
and 
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offering maintenance operations of Said contact database 
to a user based on Said information and Said asSociated 
data. 

2. Method according to claim 1, wherein the Step of 
offering maintenance comprises an offering of an addition of 
data to Said database. 

3. Method according to claim 1, wherein the step of 
offering maintenance operations comprises an offering of a 
deletion of data from Said database. 

4. Method according to claim 1, wherein the Step of 
maintaining comprises a modification of data, or a remind 
ing of Said user. 

5. Method according to claim 1, wherein the contact 
information is a telephone number. 

6. Method according to claim 1, wherein the contact 
information is an e-mail or internet address. 

7. Method according to claim 1, wherein the contact 
information is a wireleSS application access point. 

8. Method according to claim 1, wherein the contacted 
contact information are contacted to by name dialling. 

9. Method according to claim 1, wherein the contacted 
contact information are contacted to by voice dialling. 

10. Method according to claim 1, further comprising the 
Step of generating data associated to Said contact informa 
tion comprising at least Statistics of the contact information 
of contacts made to a specific contact during a predeter 
mined interval. 

11. Method according to claim 10, wherein said statistics 
are used for offering a maintenance of the contact informa 
tion directory in Said database. 

12. Method according to claim 10, further comprising the 
Step of automatically maintaining the contact database 
according to Said Statistics. 

13. Method according to claim 1, wherein the offer to 
maintain said contact database (4) is transferred via a 
meSSage. 

14. Method according to claim 1, wherein the user trans 
fers a maintain order via a message. 

15. Method according to claim 1, further comprising the 
Step of executing Said maintenance offer automatically. 

16. Computer program code that causes a processor to 
execute a database maintenance operation in a communica 
tion network, comprising program code means for perform 
ing all the Steps of anyone of claims 1 to 15 when said 
program is run on a computer or a terminal device or in a 
distributed manner between a computer and a terminal 
device. 

17. Computer program product comprising program code 
means Stored on a computer readable medium for causing a 
processor to perform the method of anyone of claims 1 to 15 
when Said program product is run on a computer or terminal 
device or in a distributed manner between a computer and a 
terminal device. 

18. Terminal device comprising 
Means for Storing used contact information; 
Means for collecting data associated to used contact 

information; 

Means for providing Said contact information to the user; 
and 

Means for offering maintenance operations of Said contact 
database to a user based on Said information and Said 
asSociated data. 
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19. Terminal device of claim 18, further comprising 
means to automatically generate a message and means to 
automatically post a message to another terminal device. 

20. Terminal device of claim 18, further comprising voice 
recognition means. 

21. Terminal device of claim 18, wherein said terminal 
device is a mobile phone. 

22. Terminal device of claim 18, wherein the terminal 
device is connected to, is incorporated in or comprises a 
computer device. 

23. Server for maintaining a contact database in a network 
comprising means for 

Storing used contact information; 
collecting data associated to used contact information; 
providing Said information to a user; and 
offering maintenance operations of Said contact database 

to a user based on Said information and Said associated 
data. 

24. Server of claim 23, further comprising voice recog 
nition means. 

25. Server of claim 24 wherein the server further com 
prises a name dialling System. 

26. Contact database maintenance System in a network, 
having 

at least one terminal device, 
at least one server, and 
means for 

Storing used contact information; 
collecting data associated to used contact information; 
providing Said information to a user; and 
offering maintenance operations of Said contact data 

base to a user based on Said information and Said 
asSociated data. 

27. Contact database maintenance System as claimed in 
claim 26, wherein Said database is connected to, or com 
prises a name dialling System. 

28. Contact database maintenance System as claimed in 
claim 26, comprising means for displaying Said transferred 
message in Said terminal device. 

29. Contact database maintenance System according to 
claim 27, further comprising a voice recognition System. 

30. Contact database maintenance system of claim 29, 
further comprising a voice pattern recognition System. 

31. Contact database maintenance System according to 
claim 26, further comprising means to generate a user call 
Statistics comprising the number of contacts made to a 
Specific contact information in predetermined intervals. 

32. Contact database maintenance System according to 
claims 26, further comprising means for deleting or adding 
a specific contact information and a related data from or to 
Said directory in Said database. 

33. Contact database maintenance System of claim 29, 
wherein the Voice recognition System is speaker-dependent. 

34. Contact database maintenance System of claim 29, 
wherein the Voice recognition System is Speaker-indepen 
dent. 

35. Contact database maintenance System of claim 26, 
wherein modules of the system can be distributed between 
the terminal device and the network. 
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36. Contact database maintenance System of claim 26, 38. Method according to claim 8, wherein the contacted 
wherein the means for voice dialling is distributed between contact information are contacted to by voice dialling. 
the terminal device and a Server. 39. Terminal device of claim 20, wherein said terminal 

37. Method according to claim 2, wherein the step of device is a mobile phone. 
offering maintenance operations comprises an offering of a 
deletion of data from Said database. k . . . . 
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