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(57) ABSTRACT 

Embodiments provide an emergency telephone system 
including an emergency telephone, an interface connecting 
the emergency telephone to a network, a camera on the net 
work, the camera being focused on the emergency telephone, 
a control system for activating the camera, and a monitoring 
station for displaying camera captured data. 
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EMERGENCY TELEPHONE WITH 
INTEGRATED SURVELLANCE SYSTEM 

CONNECTIVITY 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The subject invention is generally related to emer 
gency telephone systems and is specifically directed to an 
emergency telephone system capable of being connected to 
and integrated with a network Supported comprehensive 
multi-media Surveillance system. 
0003 2. Discussion of the Prior Art 
0004. It is common practice to provide emergency tele 
phones in strategic locations such as elevators, along high 
ways and in various facilities such as airports, Schools and 
hospitals. Typically these telephones are pre-programmed to 
diala security or response station and automatically dial upon 
removal of the handset from the Switch-hook or cradle. Most 
of these telephones are “Plain Old Telephone Service 
(POTS) devices and are hard-wired to the landline telephone 
system and rely on a common carrier to transmit the call. In 
Some cases, closed circuit systems or dedicated point-to 
point systems sometimes called “ring-down circuits' may be 
utilized. More recently, Some emergency telephones have 
been installed utilizing wireless telephone technology Such as 
cellular. Solar power of these installations allows for easy 
installation without relying on other public services such as 
telephone lines and power lines. These are appearing along 
remote highways, on college campuses, in parks, and in other 
outdoor public areas. 
0005. In use, the caller requiring emergency assistance 
will pick up the telephone and once answered, will provide 
the responding party with details of the emergency. In more 
Sophisticated installations the identification of the emergency 
telephone will be conveyed utilizing Caller ID (CLID) tech 
nology, which then can index into a database and present the 
location of the telephone from which the call is being made. 
While these systems have been in wide use for many years, 
there remain several drawbacks to the usefulness of the sys 
tem in dealing with many emergency situations. First, the 
receiving station must be continuously manned in a specific 
location Such as at a guard station. There are many instances 
where a guard or other personnel is busy making rounds or 
with other duties and is not available to answer the call imme 
diately upon transmission. In certain types of situations, time 
may be a very critical factor in dealing with the emergency, 
and Such delays in response can diminish the opportunity to 
deal with the emergency in the most effective manner. 
0006 Further, such systems do not permit the responding 
personnel to make any personal direct assessment of the 
emergency. They are required to take the information given to 
them as accurate and accordingly develop their response. This 
presents a problem in determining whether the caller is over 
stating or understating the emergency conditions. This prob 
lem is magnified by the fact that the caller may be under some 
stress when placing the call and may not be able to give 
accurate information in a calm manner, leaving it to the 
response personnel to make an assessment of the situation 
with less than optimum information. In extreme cases, the 
person making the call may be injured or even incapacitated 
and not be able to make adequate disclosure of the emergency. 
The person may also be forced to flee the location of the 
emergency telephone before a complete disclosure has been 
made. 
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0007 Recently, security systems have been developed 
which have the capability of better assessing an event and of 
transmitting information to a hierarchy of recipients depend 
ing on the assessed conditions. In additions, such systems 
have back-up capability so that when the first response des 
tination is not available the information is forwarded to back 
up response destinations in a selected priority, assuring that a 
response can be made in a timely manner. An example of such 
a system is shown and described in my copending applica 
tions Ser. Nos.: 09/257,720, filed on Feb. 25, 1999; 09/594, 
041, filed on Jun. 14, 2000; and 09/853,274, filed on May 11, 
2001. 

0008 Such systems greatly enhance the assessment of a 
situation and expedite appropriate responses. To date, emer 
gency telephone systems have not been able to assure the 
quick and accurate responses that are available with the com 
prehensive, multi-media Surveillance systems such as 
described in the aforementioned application. 
0009. An additional disadvantage is the reliance on land 
line telephone systems to transmit the call. Often this form of 
communication is one of the first systems to breakdown in an 
emergency. Alternative and back-up communications sys 
tems are desired to assure that an emergency call can be 
properly transmitted to the intended recipient. 
0010 More recently, appliances have been designed that 
permit analog telephone systems to provide Voice data that 
can be converted to IP protocols, permitting digitizing of the 
information for transmission over digital systems such as 
LANS, WANS and the Internet. An example of such an appli 
ance is the MULTIVOIP Standalone voice/IP gateway appli 
ance offered by MultiTech Systems of Mounds View, Minn. 
This system supports analog Voice and fax communication of 
an IP network. These voice over IP or VOIP systems permit 
standard, analog telephones (sometimes called by the indus 
try POTS Plain Old Telephone Service telephones) to be 
used to communicate Voice transmissions directly over a digi 
tal network system. Cisco Systems also makes a similar prod 
uct, the ATA 186 Analog Telephone Adapter that allows 
POTS telephone instruments to perform on an IP telephone 
system. 
0011 Purely digital IP telephones have also been 
designed. These devices do not convert existing analog tele 
phone instruments to IP; instead they are devices that include 
the telephone handset, the analog to digital/digital to analog 
converter (CODEC) and the IP interface into one device. 
These devices also facilitate transmission of voice over digital 
networks such as LANS, WANS, Wireless LANS and the 
Internet. Cisco Systems manufactures two such IP tele 
phones. The Cisco 12 SP+ model is the Cisco IP telephone 
designed for business professionals and office workers. This 
Voice instrument Supports 12 programmable line and feature 
buttons, an internal, high-quality two-way speakerphone, and 
microphone mute. This phone also features a large LCD 
display for call status and identification. An LED associated 
with each of the 12 feature and line buttons provides feature 
and line status. The Cisco 30 VIP model is the full-featured 
Cisco IP telephone for executives and managers. This voice 
instrument provides 30 programmable line and feature but 
tons, an internal, high-quality, two-way speakerphone with 
microphone mute, and a transfer feature button. A large 
40-character LCD display features 5/8" characters provides 
information Such as date and time, calling party name, calling 
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party number, and digits dialed. An LED associated with each 
of the 30 feature and line buttons provides feature and line 
Status. 

0012. Each model, including the analog telephone adapter 
with a POTS telephone attached, is a full-featured telephone 
that can be plugged directly into a standard 10BaseTEthernet 
connection. Each provides toll-quality audio, with no need 
for a companion PC. Because they are IP-based telephones, 
they can be installed anywhere on a corporate IP network. The 
telephones are connected to typical network switched hubs 
and routers in a like manner to PC's. In a preferred imple 
mentation, the phones and analog telephone adapters are 
DHCP Dynamic Host Configuration Protocol (DHCP) sup 
ported and do not need to be co-located with the IP switch. 
Typically the analog telephone adapters and IP telephones 
communicated with digitized compressed Voice conforming 
to a standard such as the popular G.711 and G.723.1 audio 
compression for low-bandwidth requirements. 
0013 Advanced functions are also provided by the more 
sophisticated IP telephones. In the case of the Cisco IP Tele 
phones, each model also contains an integrated Ethernet 
repeater, so you can use a single Ethernet Switch port for the 
computer (data) and the IP telephone. Cisco IP telephones are 
also Microsoft NetMeeting(TM) enabled. Using NetMeeting, 
features such as application sharing and videoconferencing 
are available simply by pressing a button on your Cisco IP 
telephone. The phones are configured M using your Web 
browser. 
0014. It is important to note that the switching function in 
an IP telephony system is provided by one or more computer 
processing element(s) on the network to which the IP tele 
phones/adapters are attached. That processing element typi 
cally contains a plurality of System Processing Engine (SPE) 
cards. An SPE card is a computing platform that runs the 
telephony applications that Support the IP phones. The num 
ber of cards that are required is dependent upon the number of 
stations that are to be supported. The processing elements can 
provide a range of telephony applications. Currently they 
include: 

0015 Call Manager Application—an application that 
provides connection and management of the Voice calls. 
This software maps directories entries and telephone 
numbers to telephone sets. This includes all of the logic 
necessary to “route' the data from the IP address of the 
origination telephone to the correct IP address for the 
destination telephones. 

0016 Conference Bridge Application this function 
allows three or more IP telephones and/or adapters to be 
connected in a virtual conference. This requires mixing 
or adding of the Voice information in the digital domain 
and the conference bridge application. 

0017 Media Transfer Point Application this function 
allows connection of calls overa wide variety of circuits. 
These may be traditional telephony circuits such as 
ISDN, T-1, T-2, OC-3, etc. They also may be IP circuits. 
An example of an IP transfer application is the Cisco IP 
Transfer Point (ITP), a product for transporting Signal 
ing System 7 (SS7) traffic over IP (SS7oIP) networks. 

0018 Integrated Voice Mail Application this applica 
tion allows the digital streams of voice coming from the 
IP telephones, analog adapters, and incoming circuit 
trunks to be recorded in digital format on a System 
Processing Element or a designated File Server. Access 
to the server can be made utilizing this application to 
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access the stored digital voice information over the IP 
network. Access can also be accomplished from the IP 
telephones, analog adapters, and incoming circuit 
trunks. 

SUMMARY OF THE INVENTION 

0019. The subject invention is directed to apparatus 1) 
integrating legacy emergency telephone systems into a com 
prehensive, multi-media Surveillance system with network 
connectivity, 2) creating emergency telephone systems with 
IP telephones integrated into a comprehensive multi-media 
Surveillance system with network connectivity, 3) providing 
enhanced security appliances with one-way or two-way IP 
audio capability in order to interoperate with guard stations, 
IP telephones, and IP analog telephone adapters, and 4) pro 
vide a method of searching a multimedia database by Voice 
recognition or audio processing/sound recognition. 
0020. In the case of integrating legacy emergency tele 
phone systems, either a digital telephone or an analog tele 
phone system with VOIP conversion is linked into the sur 
veillance system and transmissions therefrom are treated as 
an event requiring an emergency response from the system. 
By way of example, in my aforementioned copending appli 
cation activation of various classes of sensors and appliances 
will trigger specific types of responses and send the data to an 
appropriate response team. The activation will also initiate 
follow-up activity within the system, such as, by way of 
example, activating cameras to start the transmission of live 
Video from the scene or Zone where the sensor or appliance is 
located. Additional actions are also initiated including, but 
not limited to: mapping the area where the event occurred; 
providing flashing icons on a screen map showing the loca 
tion of the event; sending programmed informational data 
transmissions to the scene; locking or unlocking secure doors 
depending on the event, and various other response functions. 
0021. The subject invention is specifically directed to inte 
gration of emergency telephone systems to take full advan 
tage of a multi-media Surveillance system and to permit com 
prehensive and multiple responses to an event triggered by 
receipt of the emergency phone call transmission. The Subject 
invention captures the telephone transmission and transmits it 
to the Surveillance system processor. Upon receipt, the sys 
tem can react with any of numerous responses. First, the 
telephone call is transmitted to a manned station and may be 
answered in the normal fashion with a live Voice response. 
The receipt of the call also activates the entire system in the 
same manner as a triggering signal from any other sensor or 
appliance. This may activate cameras focused on the location 
of the telephone for transmitting live video data to the manned 
station as well as to the system server for management and for 
archiving both the audio and video data. In addition, various 
other responses may be activated, either manually or in a 
pre-programmed hierarchy. For example, if the telephone call 
is not answered within a certain number of rings, it can be 
automatically sent to a second level priority and so on. The 
Video of the scene is immediately presented on the manned 
station screen, permitting the response personnel to monitor 
the events while communicating with the person initiating the 
call. In addition, the live or archived data may be sent via a 
network, including LANs, WANs and the Internet, to remote 
stations for monitoring and response. 
0022 Various sensors and appliances may be combined 
with the emergency telephone system in this manner, greatly 
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enhancing the response to the call while at the same time 
permitting response personnel to monitor the call for accu 
racy and authenticity. 
0023. An additional feature of the invention is to permit 
immediate response from various response stations anywhere 
on the security system network. For example, the call may be 
sent via both wired and wireless transmission systems to any 
station. One important feature is that the emergency call can 
be sent directly to roving personnel via a wireless PDA or 
other handheld device, virtually eliminating the likelihood of 
no answer. The PDA includes full functionality with voice 
response and with a monitor to provide assessment of the 
situation. This capability is also more fully described in my 
aforementioned copending application. 
0024. It is, therefore, an object and feature of the subject 
invention to provide for enhancement of emergency tele 
phone systems by incorporating Such systems directly into an 
interactive security system. 
0025. It is also an object and feature of the subject inven 
tion to provide for the capability of monitoring and assessing 
the situation at the location from which the call is generated. 
0026. It is an object and feature of this invention to flashan 
icon on the map indicating the position of the specific emer 
gency telephone based on an emergency telephone being 
accessed. 

0027. It is a further object and feature of the subject inven 
tion to provide for archiving the call and additional data for 
later retrieval purposes. 
0028. It is an additional object and feature of the subject 
invention to provide for a hierarchy for answering incoming 
emergency calls to assure that if the first priority recipient 
does not respond additional recipients are contacted in an 
established priority. 
0029. It is an object and feature of this invention to utilize 
off-the-shelf IP telephones and/or IP analog telephone adapt 
ers as emergency telephones for origination of emergency 
calls in a comprehensive multimedia security system. 
0030. It is an object and feature of this invention to utilize 
off-the-shelf IP telephones and/or IP analog telephone adapt 
ers as response telephones for answering emergency calls in 
a comprehensive multimedia security system. 
0031. It is an object and feature of this invention to utilize 
off-the-shelf IP telephones and/or IP analog telephone adapt 
ers as intercommunication telephones between two or more 
monitoring stations in order for multiple response personnel 
to hear emergency calls simultaneously. 
0032. It is an object and feature of this invention to utilize 
off-the-shelf IP telephones and/or IP analog telephone adapt 
ers as intercommunication telephones between two or more 
monitoring stations in order for multiple response personnel 
to discuss emergency response actions among themselves. 
0033. It is an object and feature of this invention to utilize 
off-the-shelf IP telephones and/or IP analog telephone adapt 
ers as intercommunication telephones to monitor audio sen 
sors in IP security appliances. 
0034. It is an object and feature of this invention to utilize 
off-the-shelf IP telephones and/or IP analog telephone adapt 
ers as intercommunication telephones to speak to IP security 
appliances that are equipped with loud speaker output trans 
ducers. 

0035. It is an object and feature of this invention to utilize 
off-the-shelf IP telephones and/or IP analog telephone adapt 
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ers to recall stored audio information that has been recorded 
in a comprehensive multimedia database, and to recall data 
that is associated with it. 
0036. It is an object and feature of this invention to utilize 
off-the-shelf IP telephones and their advanced display capa 
bility to display real time alarm events by name, location, type 
and description in textual and graphical forms. 
0037. It is an object and feature of this invention to utilize 
off-the-shelf IP telephones and their advanced display capa 
bility to display information on the IP telephone related to 
prerecorded alarm events by time, name, location, type and 
description in textual and graphical forms. 
0038. It is an object and feature of this invention to utilize 
off-the-shelf IP telephones and their advanced display capa 
bility to display a map on the IP telephone showing the alarm 
location. 
0039. It is an object and feature of this invention to utilize 
off-the-shelf IP telephones and their advanced display capa 
bility to display a bar graph on the IP telephone showing the 
relative location of Voice during playback of a pre-recorded 
audio event. 
0040. It is an object and feature of this invention to utilize 
off-the-shelf IP telephones and their advanced display capa 
bility to display real-time events by name, location, time and 
the like on the IP telephone as they are happening, Such as 
door access/denials, alarm sensors triggering, and the like. 
Audio, if available, will be presented synchronized with the 
text/graphical display. 
0041. It is an object and feature of this invention to utilize 
off-the-shelf IP telephones and their advanced display capa 
bility to display pre-recorded events by name, location, time 
and the like on the IP telephone as they are happening, such as 
door access/denials, alarm sensors triggering, and the like. 
Audio, if available, will be presented synchronized with the 
test/graphical display. 
0042. It is an object and feature of this invention to utilize 
the processing element that provides IP Voice applications to 
host the Voice processing functions of the comprehensive 
multimedia security system. 
0043. It is an object and feature of this invention to utilize 
the processing element that provides IP Voice applications to 
provide the audio Switching/connection functions of the com 
prehensive multimedia security system. 
0044. It is an object and feature of this invention to utilize 
the processing element that provides IP Voice applications 
including the Voice mail functions, to provide the audio 
recording and playback functions of the comprehensive mul 
timedia security system. 
0045. It is an object and feature of this invention to provide 
for an audio search capability allowing for searching by Voice 
recognition, then playback of all multimedia data Such as 
audio, video, and textual event data from the key point found 
by Voice recognition. 
0046. It is an object and feature of this invention to provide 
for an audio search capability allowing for searching by audio 
processing seeking events such as gunshots, loud noises, 
Screams, and the like, then playback of all multimedia data 
Such as audio, video, and textual event data from the key point 
found by audio processing. 
0047. It is an object and feature of this invention to utilize 
the IP audio capability of a PC that is being utilized as a 
monitor station to interact with analog telephones, digital 
telephones, IP telephones, and security sensors for the pur 
pose of monitoring the audio data. 
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0048. It is an object and feature of this invention to utilize 
the IP audio capability of a PC that is being utilized as a 
monitor station as response telephone for answering emer 
gency calls in a comprehensive multimedia security system. 
0049. It is an object and feature of this invention to utilize 
the IP audio capability of PCs that are being utilized as a 
monitors as a telephone as intercommunication telephones 
between two or more monitoring stations in order for multiple 
response personnel to hear emergency calls simultaneously. 
0050. It is an object and feature of this invention to utilize 
the IP audio capability of PCs that are being utilized as a 
monitors as intercommunication telephones between two or 
more monitoring stations in order for multiple response per 
Sonnel to discuss emergency response actions among them 
selves. 
0051. It is an object and feature of this invention to utilize 
the IP audio capability of PCs that are being utilized as a 
monitors as telephones to intercommunicate with as IP Tele 
phones and/or IP analog telephone adapters in order for mul 
tiple response personnel to hear emergency calls simulta 
neously. 
0052. It is an object and feature of this invention to utilize 
the IP audio capability of PCs that are being utilized as a 
monitors as intercommunication telephones to monitor audio 
sensors in IP security appliances. 
0053. It is an object and feature of this invention to utilize 
the IP audio capability of PC's that are being utilized as a 
monitors as intercommunication telephones to speak through 
speakers in IPsecurity appliances. 
0054. It is an object and feature of this invention to utilize 
the IP audio capability of PC's that are being utilized as a 
monitors as intercommunication telephones to speak to IP 
security appliances that are equipped with loudspeaker output 
transducers. 
0055. It is an object and feature of this invention to utilize 
the IP audio capability of PCs that are being utilized as a 
monitors to recall stored audio information that has been 
recorded in a comprehensive multimedia database, and to 
recall data that is associated with it. 
0056. It is an object and feature of this invention to utilize 
a PDA configured with a wireless LAN module and Voice 
Over-IP speaker and microphone to operate as a mobile guard 
station. 
0057. It is an object and feature of this invention to utilize 
a PDA configured with a wireless LAN module and Voice 
Over-IP speaker and microphone to operate as monitor for 
listening to IP appliances equipped with IP microphones. 
0058. It is an object and feature of this invention to utilize 
a PDA configured with a wireless LAN module and Voice 
Over-IP speaker and microphone to be utilized as an inter 
communication telephone to speak to IP security appliances 
that are equipped with loudspeaker output transducers 
0059. It is an object and feature of this invention to utilize 
a PDA configured with a wireless LAN module and Voice 
Over-IP speaker and microphone to be utilized as an inter 
communication telephone to speak to other monitor stations 
of the PC type or of the wireless PDA type for the purposes of 
intercommunicating about security breaches, alarm events 
and other matters. 
0060. It is an object and feature of this invention to provide 
an IP security telephone that is encased in a protective hous 
ing and that encodes Voice-Over-IP. 
0061. It is an object and feature of this invention to provide 
an IP security telephone that is encased in a protective hous 
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ing and that encodes Voice-Over-IP and that generates alarm 
events communicated over IP in when the door is opened. 
0062. It is an object and feature of this invention to provide 
an IPsecurity telephone that is encased in a protective hous 
ing and that encodes Voice-Over-IP and that generates alarm 
events communicated over IP in when the handset is lifted off 
of its restraint. 
0063. It is an object and feature of this invention to provide 
an IPsecurity telephone that is encased in a protective hous 
ing and that encodes Voice-Over-IP and that has a display that 
is presented with data over IP and displayed with a micro 
browser such as is utilized on IP desk telephones. 
0064. It is an object and feature of this invention to con 
figure alarm appliance Such that they can communicate to an 
IP telephony processing system in a manner compatible with 
IP telephones. 
0065. It is an object and feature of this invention to con 
figure alarm appliance Such as a multimedia camera appli 
ance Such that it can communicate to an IP telephony pro 
cessing system in a manner consistent with IP telephones, and 
originate emergency calls to a specified emergency monitor 
station or stations. 

0066. It is an object and feature of this invention to utilize 
Voice recognition to select actions based upon detection of 
key words, such as detecting the word “police' signaling the 
police guard Station, “fire' signaling the fire department sta 
tion, “heart attack’ or “blood' or “hurt or “broken' signaling 
the EMS station, and the like. 
0067. It is an object and feature of this invention to flashan 
icon on the map indicating the position of the specific emer 
gency telephone based on an emergency telephone being 
spoken into utilizing Voice amplitude threshold detection 
(VOX). 
0068. It is an object and feature of this invention to flashan 
icon on the map indicating a guard station response, which is 
indicated by a guard pushing abutton, speaking into a micro 
phone utilizing voice amplitude threshold detection (VOX), 
or speaking into a POTS telephone with IP adapter or speak 
ing into an IP telephone. 
0069. It is an object and feature of this invention to utilize 
Voice Activated RecordingTM to gate the audio onto the 
Server in order to reduce the amount of storage space 
required. The data stream will be stamped with time informa 
tion Such that during playback exact recording time may be 
determined. 
0070. It is an object and feature of this invention to provide 
for a buffer status “bar graph to indicate health of transmitted 
and/or received audio data in a manner previously described 
for video in my aforementioned pending applications. 
0071. It is an object and feature of this invention to provide 
an emergency telephone with a built-in LAN interface. 
0072. It is an object and feature of this invention to provide 
an emergency telephone with a built-in WAN interface. 
0073. It is an object and feature of this invention to provide 
an emergency telephone with a built-in wireless LAN inter 
face. 
0074. It is an object and feature of this invention to provide 
an emergency telephone with a built-in LAN HUB. 
0075. It is an object and feature of this invention to provide 
an emergency telephone with a built-in camera. 
0076. It is an object and feature of this invention to provide 
an emergency telephone with a built-in camera interface for 
an associated external analog video camera. 
























