
United States Patent 

USOO8548686B2 

(12) (10) Patent No.: US 8,548,686 B2 
PiSZ (45) Date of Patent: *Oct. 1, 2013 

(54) AUTOMATIC CRASH NOTIFICATION USING EP 1021319 B1 3/2005 
WIMAX (Continued) 

(75) Inventor: James T. Pisz, Huntington Beach, CA OTHER PUBLICATIONS 
US 
(US) International Search Report for PCT Application Serial No. PCT/ 

(73) Assignee: Toyota Motor Sales, U.S.A., Inc., US08/79233, mailed on Dec. 8, 2008. 
Torrance, CA (US) Akella, M.R. et al. Evaluating the reliability of automated collision 

(*) Notice: Subject to any disclaimer, the term of this ityagystems. In Accid. Anal. Prev. May 2003, vol. 35, No. 3, 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 1231 days. (Continued) 

This patent is Subject to a terminal dis- Primary Examiner — Thomas Tarcza 
claimer. Assistant Examiner — Edward Pipala 

(21) Appl. No.: 11/870,977 (74) Attorney, Agent, or Firm — McDermott Will & Emery 
LLP 

(22) Filed: Oct. 11, 2007 
(65) Prior Publication Data (57) ABSTRACT 

US 2009/OO99732 A1 Apr. 16, 2009 An automatic crash notification system may include a crash 
s detection system configured to detect a crash of a vehicle, a 

(51) Int. Cl. wireless communication system configured to wirelessly 
B60K 28/4 (2006.01) transmit a message to and wirelessly receive a message from 
G06F I7/00 (2006.01) a remote location in conformance with the IEEE 802.16 stan 
B60O II/00 (2006.01) dard, and a processing system configured to transmit notice of 

(52) U.S. Cl. a crash over the wireless communication system to the remote 
USPC .......... 701/45: 701/29.1: 701/31.5: 701/32.2: location in conformance with the IEEE 802.16 standard in 

340/436; 340/438: 340/460; 180/282 response to detection of the crash by the crash detection 
(58) Field of Classification Search system. The wireless communication may be configured to 

USPC ............. 701/1, 29, 32,35, 36, 45, 29.1, 29.6, wirelessly transmit a message to and wireless receive a mes 
701/31.4, 31.5, 32.2, 32.3, 32.4, 33.4; 280/734, sage from the remote location using WiMAX. The automatic 
280/735; 340/901, 425.5, 436, 438,459 462: crash notification system may include a memory system con 

180/271, 274, 282 taining a first prerecorded message that includes one or more 
See application file for complete search history. words that mean that the remote location has received notice 

of a crash and a user communication system configured to 
(56) References Cited deliver words to an occupant of the vehicle. The processing 

system may be configured to cause the first prerecorded mes 
U.S. PATENT DOCUMENTS sage to be communicated over the user communication sys 

3,914,692. A 10/1975 Seaborn, Jr. tem in response to receipt by the wireless communication 
4,172,969 A 10/1979 Levine et al. system of an acknowledgement from the remote location that 

(Continued) the remote location has received notice of the crash, but which 
does not include the first prerecorded message. 

FOREIGN PATENT DOCUMENTS 

CN 1526592 9, 2004 22 Claims, 5 Drawing Sheets 

Crash Detected "A crash has been detected, if you do not want or need help, press 
(step 205) the red emergency cancellation button located on the dashboard." 

Notice of Crash 
Transmitted 
(step 20.9) 

Notice of Crash 
received (step 213) 

Confirmation 
Required 
(step 305) 

"Notice of this crash has been transmitted to a call center. If you 
do not want or need help, press the red emergency cancellation 

button located on the dashboard." 

"The call center has acknowledged receiving notice of the crash 
and is requesting a local emergency service provider to provide 
help. If you do not wantor need help, press the red emergency 

cancellatlon button located on the dashboard." 

"You are attempting to cancel a request for help from an 
emergency service provider. Press the red cancellation button 

again within 10 seconds to cancel the request for help." 

Crash Not Detected "No crash has been detected. Your request to cancel automated 
(step 307) vehicle crash notification has been ignored." 

Canceled "The request for help from your local emergency service provider 
(step 319) has been canceled." 

  

Page 1 of 13

jwatkins
Text Box
HAAS - Ex. 1006
IPR2027-00016
HAAS, Inc. v. Emergency Safety Solutions, Inc.



US 8,548,686 B2 
Page 2 

(56) References Cited WO 92,19093 A1 11, 1992 
WO 2004/062496 A1 T 2004 

U.S. PATENT DOCUMENTS WO 2006, 110617 A1 10, 2006 

5,223,844 A 6, 1993 Mansell et al. OTHER PUBLICATIONS 
5,686,910 A 1 1/1997 Timm et al. Allan, R. OnStar system puts telematics on the map. Mar. 31, 2003. 
5,699,057 A 12/1997 Ikeda et al. At website: http://elecdesign.com/Articles/Print.cfm?ArticleID= 
5,742.233 A 4, 1998 Hoffman et al. 297O. 
5,742,666 A 4, 1998 Alpert Bachman, L.R. et al. Automated collision notification (ACN) field 
5,752,177 A 5/1998 Siegle et al. tional test (FOT): evaluati rt. Joint P Office f 5,933,080 A 8/1999 Nojima operational tes ( ): evaluation report. Joint Program CO 
5,969,598 A 10, 1999 Kimura Intelligent Transportation Systems, Feb. 2001. 

ampion, fl. et al. Reducing nignWay cleans and disabilities W1 6,008,723. A 12/1999 Yassan Champion, H. et al. Reducing highway deaths and disabilities with 
6,028,537 A 2, 2000 Suman et al. automatic wireless transmission of serious injury probability ratings 
6,076,028 A 6/2000 Donnelly et al. from vehicles incrashes to EMS. In Proceedings of 18th International 
6,188,315 B1 2/2001 Herbert et al. Technical Conference on the Enhanced Safety of Vehicles, Nagoya, 
6,198.914 B1 3/2001 Saegusa Japan, May 19-22, 2003. 15 pages. May 2003. 
: 3. R ck t299; Sty et al. .......... 340,436 Champion, H.R. et al. Automatic crash notification and the Urgency 
4 - 4 aum et al. algorithm: its history, value and use. In Topics in Emergency Medi 
3. 3. R 38: Shann etal cine, Emergency Communication System, Apr./May/Jun. 2004, vol. 

6,324,393 B1 1/2001 Dosh 26, No. 2, pp. 143-156. 
637 65 B1 4, 2002 Shia etal Champion, H.R. et al. Emerging technology for vehicular safety and 
6,377,169 B1 4/2002 Yanagisawa emergency response to roadway crashes. In Surgical Clinics of North 
6,526,335 B1 2/2003 Treyz et al. America, Report No. HS-043 358, Dec. 1999, vol. 79, No. 6, 12 
6,532,360 B1 3, 2003 Shaffer pageS. 
6,642,844 B2 11/2003 Montague et al. Gabler H.C. et al. Development of an automated crash notification 
6,675,006 B1 1/2004 Diaz et al. system: an undergraduate research experience. In 30th Annual Fron 
6,678,612 B1 1/2004 Khawam tiers in Education Conference, FIE 2000. ISBN: 0-7803-6424-4. vol. 
6,711,399 B1 3, 2004 Granier 2, pp. S1G/13-S1G/17, 2000. 
6,735,506 B2 5, 2004 Breed et al. Gabler, H.C. Development of a low-cost automated crash notification 
8.32 R 1 3. S. al system. Department of Transportation, Division of Research and 
6,890,092 B2 5/2005 E. R t Technology, Federal Highway Administration, Report No. FHWA 
7050897 B2 5, 2006 Breed s NJ-2001-027. Final Report. 77 pages, Jul. 2001. 
70763 5 B2 7/2006 Esque et al Gabler, H.C. etal. Automated crash notification via the wireless web: 
70823 59 B2 7, 2006 Breed system design and validation. In Proceedings of 17th International 
7,116,803 B2 10/2006 Lemelson et al. Technical Conference on the Enhanced Safety of Vehicles, 
7,119,669 B2 10/2006 Lundsgaard et al. Amsterdam, The Netherlands, Jun. 4-7, 2001. CDRom No. Dot His 
7,233,795 B1 6/2007 Ryden 809220. 5 pages. 
7,527.288 B2 * 5/2009 Breed ........................... 28Of735 International Search Report for PCT Application Serial No. PCT/ 

2002/0186146 Al 12/2002 Mikhaylenko et al. US06/13228, mailed Sep. 28, 2007. 
2003, OO16147 A1 1/2003 Evans Reinhardt, W. et al. Pan-European harmonisation of vehicle emer 
39.83 A. 33. Bal gency call service chain "E-Merge.” In Proceedings of the E-Safety 
2004O166828 A1 8, 2004 Yosioka Congress and Exhibition—Its Solutions for Safety and Security in 
2004/0203696 A1 10, 2004 Ji Intelligent Transport, Lyon, France, Sep. 2002, 8 pages. ijina et al. 
2004/0214553 A1 10/2004 Kang et al. St. Clair, J. Method and apparatus for emergency mobile location. 
2005/0037730 A1 2/2005 Montague S. 11, 2. Pitt E. NSFN ASV. In Intelli 2005.0075921 A1 4/2005 Hayes-Roth ugasawa, F. et al. Development o issan's . In Intelligent 
2005/0076096 A1 4/2005 Nishibe et al. Vehicles Symposium, 1996, Proceedings of the 1996 IEEE, ISBN 
2005/0221866 A1 10/2005 Huang et al. 0-7803-3652-6. Sep. 19-20, 1996, pp. 254-259. 
2005/0285723 A1 12, 2005 Chen et al. Tagg, C. et al. Potential uses of higher resolution satellite navigation 
2006,0002123 A1 1/2006 Hutzel et al. systems in future transport applications. In Traffic Engineering and 
2007/0066276 A1 3, 2007 KLZ. et al. Control, Jun. 2005, vol. 46, No. 6, pp. 211-214. 
328i A. 392 s Transportation Research Board. Minnesota tests advanced crash 
2007. O152804 A1 7/2007 SEYal notification system. In TRNews, May 2000, No. 208, p. 35. 
2007/O155427 A1 7, 2007 Tran Yuan, R.L. et al. Candidate technologies for an automated collision 
2007/0224.941 A1 9, 2007 Yoshioka notification system. In IEEE Vehicular Technology Society News, 

May 1995, vol. 42, No. 2, pp. 30-36. (Abstract only). 
FOREIGN PATENT DOCUMENTS EP Application No. 06749615.8 (regional phase of WO 2006/ 

EP 1486926 B1 8, 2006 1106.17). Extended European Search Report, mailed Oct. 9, 2009. 
GB 2247800 A 3, 1992 EP Application No. 06749615.8 (regional phase of WO 2006/ 
JP 50-20578 A 1, 1993 1106.17). Communication Pursuant to Article 94(3) EPC, mailed Sep. 
JP O6-506573 A1 T 1994 28, 2010. 
JP 91-63028 A 6, 1997 Examination Report, dated Sep. 13, 2011, for Japanese Patent Appli 
JP H11-191192 A2 7, 1999 cation No. 2008-506559, entitled “Automatic Crash Notification 
JP 11-187153. A 10/2000 Using Pre-recorded Messages.” based on PCT/US2006/013228. 
JP 2002-118685 A1 4/2002 Examination Report, dated Apr. 3, 2012, for Japanese Patent Appli 
JP 2002-271863. A 29: cation No. 2008-506559, entitled “Automatic Crash Notification 
E. 29.3 A. 58: Using Pre-recorded Messages.” based on PCT/US2006/013228. 
JP 2004,3756) A2 8, 2004 Examination Report, dated Feb. 5, 2013, for Japanese Patent Appli 
KR 2004-0043346 5, 2004 cation No. 2008-506559, entitled “Automatic Crash Notification 
KR 2004-0046088 6, 2004 Using Pre-recorded Messages.” based on PCT/US2006/013228. 
KR 2004-0089028 10, 2004 
KR 2005-001513.1 2, 2005 * cited by examiner 

Page 2 of 13



U.S. Patent Oct. 1, 2013 Sheet 1 of 5 US 8,548,686 B2 

103 111 115 

Crash Detection LOCation Detection 
System System Status Indicators 

105 101 117 

WireleSS Processing Entertainment 
System System Communication 

System 

107 113 119 

109 User-Actuated 
Cancel Control Sound System 

Fig. 1 

  

  

Page 3 of 13



U.S. Patent Oct. 1, 2013 Sheet 2 of 5 US 8,548,686 B2 

201 

Crash Detected 

2O3 TranSmit Notice Of 
Crash 

Mute 
Entertainment 

System 209 

Play Notice of 
205 NO Crash Transmitted 

Message 

Play Crash 
Detected 

211 Message 

Notice Of 
Crash 

Received? 

Fig 2 Play Notice of 
Crash Received 

Message 

  

  

  

  

  

Page 4 of 13



U.S. Patent Oct. 1, 2013 Sheet 3 of 5 US 8,548,686 B2 

301 

Cancellation 
Request Received 

303 

Crash 
Detected? 

Play Crash Not 
Detected 
Message 

305 Yes 

Play Confirmation 
Required 
Message 

309 N 
Confirmation 
Received? NO 

311 

Yes lgnore 

Go to Fig. 3(b) 

Fig. 3(a) 

  

  

Page 5 of 13



U.S. Patent Oct. 1, 2013 Sheet 4 of 5 US 8,548,686 B2 

From Fig. 3(a) 

313 

Notice of 
Crash 

TranSmitted? 
YeS 

315 

TranSmit 
CanCellation 
Request 

317 NO 

CanCellation 
Request 

Received? 

YeS 

Pycanced Fig. 3(b) 

Un-Mute 
Entertainment 
System(s) 

  

      

    

  

Page 6 of 13



U.S. Patent Oct. 1, 2013 Sheet 5 of 5 US 8,548,686 B2 

401 403 405 

Onition Ke Un-Mute 
9 y Cancel ProCeSS Entertainment 
Cycled System 

Fig. 4 

Message Language 

Crash Detected "A crash has been detected. If you do not want or need help, press 
(step 205) the red emergency cancellation button located on the dashboard." 

Notice of Crash "Notice of this crash has been transmitted to a call center. If you 
Transmitted do not want or need help, press the red emergency cancellation 
(step 209) button OCated On the dashboard." 

"The call center has acknowledged receiving notice of the crash 
Notice Of Crash and is requesting a local emergency service provider to provide 

Received (step 213) help. If you do not want or need help, press the red emergency 
Cancellation button located On the dashboard." 

COnfirmation "You are attempting to cancel a request for help from an 
Required emergency service provider. Press the red cancellation button 
(step 305) again within 10 seconds to cancel the request for help." 

Crash Not Detected "No Crash has been detected. Your request to cancel automated 
(step 307) vehicle crash notification has been ignored." 

Canceled "The request for help from your local emergency service provider 
(step 319) has been canceled." 

Fig. 5 
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AUTOMATIC CRASH NOTIFICATION USING 
WIMAX 

BACKGROUND 

1. Field 
Automatic crash notification. 
2. Description of Related Art 
Automatic crash notification systems and methods may 

detect a vehicle crash and issue a request for help to a call 
center. An operator at the call center may communicate with 
an occupant of the vehicle to confirm that the call for help has 
been received. 

Standard cellphone technology has been used to wirelessly 
communicate the needed information. However, cellphones 
have limited range and may not operate in areas in which a 
cellular tower is far away. Moreover, the cell phone services 
that are offered by different carriers are not always compat 
ible. This can require the hardware of the system to be dedi 
cated to a service offered by only one carrier. This may further 
restrict the flexibility of the system, reduce opportunities for 
competitive price bidding, and further reduce the areas in 
which the system can be used. 

Instead of including its own mobile cell phone hardware, 
Some systems may interface with a cellphone provided by the 
vehicle occupant. Although this may increase the number of 
compatible carriers, it can also introduce safety and reliability 
problems. For example, the occupant may forget to bring a 
cell phone, charge the cell phone before driving, or turn the 
cellphone on. The cellphone itself may not be reliable or may 
not have all of the necessary functionality. 
The use of cell phones also may require payments to car 

riers based on the amount of airtime that is used or the amount 
of data that is communicated. This can make it difficult to 
enter into a fixed-price contract for the use of a particular 
carrier. It can also make it difficult to accurately determine the 
cost of using Such a system at the time a purchase decision 
must be made. 

SUMMARY 

An automatic crash notification system may include a 
crash detection system configured to detect a crash of a 
vehicle, a wireless communication system configured to 
wirelessly transmit a message to and wirelessly receive a 
message from a remote location in conformance with the 
IEEE 802.16 standard, and a processing system configured to 
transmit notice of a crash over the wireless communication 
system to the remote location in conformance with the IEEE 
802.16 standard in response to detection of the crash by the 
crash detection system. 
The wireless communication may be configured to wire 

lessly transmit a message to and wireless receive a message 
from the remote location using WiMAX. 
The automatic crash notification system may include a 

memory system containing a first prerecorded message that 
includes one or more words that mean that the remote location 
has received notice of a crash and a user communication 
system configured to deliver words to an occupant of the 
vehicle. The processing system may be configured to cause 
the first prerecorded message to be communicated over the 
user communication system in response to receipt by the 
wireless communication system of an acknowledgement 
from the remote location that the remote location has received 
notice of the crash, but which does not include the first pre 
recorded message. 
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2 
The memory system may contain the first prerecorded 

message in multiple languages. The processing system may 
be configured to select the language to be communicated 
based on user input. 
The wireless communication system may be configured 

not to transmit or receive words over the wireless communi 
cation system. 
The first prerecorded message may include one or more 

words that also mean that the remote location has summoned 
help. 
The vehicle may include an entertainment system and the 

processing system may be configured to mute the sound from 
the entertainment system in response to detection of a crash 
by the crash detection system. 
The automatic crash notification may include a GPS 

receiver configured to generate location information indica 
tive of the location of the vehicle, and the processing system 
may be configured to cause the location information to be 
included in the notice of the crash that is transmitted to the 
remote location. 
The automatic crash notification system may include a 

user-actuated cancel control and the processing system may 
be configured to transmit a cancellation notice over the wire 
less communication system to the remote location in response 
to actuation of the user-actuated cancel control. 
The memory system may contain a second prerecorded 

message that includes one or more words that mean that a 
remote location has received a cancellation notice. The pro 
cessing system may be configured to cause the second prere 
corded message to be communicated over the user commu 
nication system in response to receipt by the wireless 
communication system of an acknowledgement from the 
remote location that the remote location has received a can 
cellation notice, but which does not include the second pre 
recorded message. 
The user communication system may include a Sound sys 

temand the processing system may be configured to cause the 
one or more words to be played over the Sound system. 
The user communication system may include a display and 

the processing system may be configured to cause the one or 
more words to be displayed on the display. 
An automatic crash notification process may include auto 

matically detecting a crash of a vehicle and transmitting 
notice of the crash from the vehicle to a remote location 
automatically in response to the automatically detecting the 
crash over a wireless communication system in conformance 
with the IEEE 802.16 standard. 
The transmitting may use WiMAX. 
The automatic crash notification process may include stor 

ing a first prerecorded message that includes one or more 
words that mean that a remote location has received notice of 
a crash in a memory in the vehicle, receiving an acknowl 
edgement at the vehicle from the remote location that the 
remote location has received notice of the crash, but which 
does not include any words, and communicating the first 
prerecorded message over a user communication system in 
response to receipt of the acknowledgement from the remote 
location that the remote location has received notice of the 
crash. 
The automatic crash notification process may include 

selecting the language of the message that is communicated. 
Words may not be not transmitted or received over the 

wireless communication system. 
The first prerecorded message may include one or more 

words that also mean that the remote location has summoned 
help. 
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The process may include muting Sound from an entertain 
ment system in the vehicle in response to detection of the 
crash. 
The process may include generating location information 

indicative of the location of the vehicle and transmitting the 
location information as part of the notice of the crash. 
The process may include actuating a user-actuated cancel 

control in the vehicle and transmitting a cancellation notice 
from the vehicle to the remote location in response to actua 
tion of the user-actuated cancel control. 

The process may include storing a second prerecorded 
message that includes one or more words that mean that the 
remote location has received a cancellation notice; receiving 
a second acknowledgement at the vehicle from the remote 
location that the remote location has received the cancellation 
notice, but which does not include the second prerecorded 
message; and communicating the second prerecorded mes 
sage that was stored in the vehicle over the user communica 
tion system in response to receipt of the secondacknowledge 
ment from the remote location. 
The one or more words may be played on a Sound system 

or displayed on a display. 
These, as well as other components, steps, features, 

objects, benefits, and advantages, will now become clear from 
a review of the following detailed description of illustrative 
embodiments, the accompanying drawings, and the claims. 

BRIEF DESCRIPTION OF DRAWINGS 

The drawings disclose illustrative embodiments. They do 
not set forth all embodiments. Other embodiments may be 
used in addition or instead. Details that may be apparent or 
unnecessary may be omitted to save space or for more effec 
tive illustration. Conversely, Some embodiments may be prac 
ticed without all of the details that are disclosed. When the 
same numeral appears in different drawings, it is intended to 
refer to the same or like components or steps. 

FIG. 1 is a block diagram of an automatic crash notification 
system using prerecorded messages. 

FIG. 2 is a flow diagram of an automatic crash notification 
process using the automatic crash notification system shown 
in FIG. 1. 

FIGS. 3(a) and 3(b) collectively show a flow diagram of a 
cancellation process for the automatic crash notification pro 
cess shown in FIG. 2. 

FIG. 4 is a flow diagram of another cancellation process for 
the automatic crash notification process shown in FIG. 2. 

FIG. 5 is a table of prerecorded messages that may be 
played as part of the automatic crash notification processes 
shown in FIGS. 2, 3(a), and 3(b). 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

Illustrative embodiments are now discussed. Other 
embodiments may be used in addition or instead. Details that 
may be apparentorunnecessary may be omitted to save space 
or for a more effective presentation. Conversely, some 
embodiments may be practiced without all of the details that 
are disclosed. 

FIG. 1 is a block diagram of an automatic crash notification 
system using prerecorded messages. As shown in FIG. 1, a 
processing system 101 may be configured to communicate 
with a crash detection system 103, a two-way wireless com 
munication system 105, a memory system 107 containing one 
or more messages 109, a location detection system 111, a 
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4 
user-actuated cancel control 113, status indicators 115, enter 
tainment system 117, and a sound system 119. 
The crash detection system 103 may be any type of system 

that is configured to detect a crash of a vehicle. The system 
may include one or more crash sensors mounted on the 
vehicle at one or more strategic locations, such as on one or 
more bumpers and/or one or more sides of the vehicle. The 
crash detection system 103 may instead or in addition include 
one or more sensors that are configured to detect the deploy 
ment of an air bag. One or more of the sensors may be an 
existing part of the vehicle and may be utilized for other 
purposes. The crash detection system 103 may include a 
user-actuate control (e.g., a push-button on the dashboard) 
that an occupant of the vehicle may actuate following a crash 
as an alternate or additional means of detecting a crash. 
The crash detection system 103 may be configured to com 

municate that a crash has occurred when an air bag sensor 
signals that an airbag has been deployed or when a rear-end 
sensor signals that there has been a rear-end crash (which 
usually does not trigger an airbag). The crash detection sys 
tem 103 may be configured to ignore signals from a rear-end 
sensor that are below a pre-determined threshold on the 
assumption that Such a crash does not warrant a call for help. 
The wireless communication system 105 may be config 

ured to wirelessly transmit data, Voice, and/or other informa 
tion to a location that is remote from the vehicle. Such as to a 
call center, and to wirelessly receive data, Voice, and/or other 
information from that remote location. The wireless commu 
nication system 105 may be any type of wireless communi 
cation system. It may be a stand-alone system dedicated to the 
functions of the automatic vehicle crash notification system 
or it may provide other types of communication services. For 
example, the wireless communication system 105 may also 
serve to send communications to and/or to receive commu 
nications from a vehicle service center that relate to needs to 
have the vehicle serviced. 
The wireless communication system 105 may include or 

consist of any type of transceiver that conforms to the IEEE 
802.16 standard. When not used for automatic crash notifica 
tion, the transceiver may be used for other purposes, such as 
for conversation or data communication. 
More specifically, the wireless communication system 105 

may be configured to deliver its communications over 
WiMAX, meaning the Worldwide Interoperability for Micro 
wave Access network, also known as WirelessMAN. This 
may be done in conformance with WiMAX protocols, includ 
ing the incarnation of WiMax known as Mobile WiMax. The 
communication system 105 may instead be configured to 
deliver its communications over another type of wireless 
telecommunication network that conforms to the IEEE 
802.16 standard. The wireless communication system 105 
may be any combination of a communication system that 
conforms to the IEEE 802.16 standard and any other type of 
communication system, Such as a cellular and/or commercial 
mobile radio service. 
The wireless communication system 105 may be config 

ured not to transmit or receive words. In an alternate embodi 
ment, the wireless communication system 105 may be con 
figured to communicate words. 
The memory system 107 may be any type of memory 

system, such as one or more ROMs, PROMs, ePROMs, 
memory cards, floppy disks, magnetic tapes, magnetic cards, 
CDs, DVDs, hard drives, and/or any other type of memory 
device. The memory system 107 may include one of more of 
these memory devices at a single location or at distributed 
locations. 
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Each message 109 that is stored within the memory system 
107 may be prerecorded and include one or more words that 
have a certain meaning, as will be explained in more detail 
below. The one or more words in each message 109 may bean 
analog or digital recording of a real person's Voice, text data 
that may be converted to audible words by a text-to-speech 
processor, data that represents phonemes that may be con 
verted to audible words by a phoneme-to-speech converter, 
data that represents a set of words in a dictionary of stored 
words, and/or in any other format that may be recalled and 
communicated to an occupant of the vehicle in an audible 
format. 

Each message 109 that is stored in the memory system 107 
may be stored in various formats. For example, each message 
may be stored in various languages. Such as English, Spanish, 
French, and Italian. Similarly, each message may be stored in 
different voices, such a female voice and a male voice. Each 
message may also be stored in different versions, such as in a 
long version and a short version. The processing system 101 
may correspondingly be configured to select the particular 
format to use. Such as the particular language, the sex of the 
voice, and whether to use the long or short version. This 
selection may be based on input from a user. 
The location detection system 111 may be any type of 

apparatus configured to detect and communicate the location 
of the vehicle. The location detection system 111 may include 
a GPS receiver. That receiver may be separate from or part of 
the wireless communication system 105. 

The user-actuated cancel control 113 may be any type of 
control that may be actuated by a user. It may include, for 
example, a mechanical switch, such as a red push button. A 
touchpad or touch screen may instead or in addition be used. 
The user-actuated cancel control 113 may be positioned any 
where, such as on the dashboard of the vehicle or in a wireless 
remote control. 
The status indicators 115 may be one or more indicators of 

any type that are configured to communicate information 
about the status of the automatic crash notification system to 
an occupant of the vehicle. The status indicators 115 may 
include LEDs, a display, or any other type of indicating 
device. The status indicators 115 may be configured in con 
junction with the processing system 101 to indicate a broad 
variety of information about the status of the automatic crash 
notification system. Examples include that the system is on 
and functioning, that there has been a diagnostic error, that a 
Subscription for an emergency notification service has 
expired, that notice of a crash has been transmitted, that 
transmission of a notice of a crash has been acknowledged, 
that cancellation of a notice of crash has been transmitted, 
and/or that a transmitted cancellation notice has been 
received. 
The entertainment system 117 may be one or more of any 

type of entertainment systems in the vehicle. These may 
include one or more radios, CD players, DVD players, MPG 
players, and video players, and TVs. The systems may be 
configured for operation from a front seat of the vehicle, a rear 
seat, remotely, and/or a trunk. 
The sound system 119 may be any type of apparatus con 

figured to audibly deliver words to an occupant of the vehicle. 
It may include, for example, an amplifier and loud speaker. 
Although illustrated in FIG. 1 as separate from the entertain 
ment system 117, the sound system 119 may be a part of the 
entertainment system 117. The sound system 119 may 
include a wired or wireless microphone over which a user 
may communicate. When wireless, the Bluetooth protocol 
may be used. 
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6 
The processing system 101 may be any type of processing 

system. The processing system 101 may be configured to 
perform the functions and operations described herein, as 
well as other functions and operations. The processing system 
101 may include a dedicated computer, dedicated to perform 
ing the needed functions and operations. It may in addition or 
instead include a general purpose computer, programmed to 
perform these functions and operations. The processing sys 
tem 101 may have only a single processor or may have mul 
tiple processors working together. 
The automatic vehicle crash notification system shown in 

FIG. 1 may be attached to or installed in any portion of the 
vehicle. Its various components may be at a single location or 
may be at different locations. One or more components of the 
system may be installed by the manufacturer, distributor, 
and/or dealer of the vehicle before it is sold, or may be 
installed afterwards. One or more of its components may also 
serve as components of a vehicle computer network (CAN) 
system. For example, the functions of the processing system 
101 and the memory system 107 may be implemented by one 
of the processing systems and memories that are in a vehicle 
computer network. 
The automatic vehicle crash notification system shown in 

FIG. 1 may include a back-up battery (not shown) to power 
the system in the event that a crash damages the normal 
battery in the vehicle. 
One or more of the functions and operations performed by 

the crash detection system 103, the wireless communication 
system 105, the memory system 107, the location detection 
system 111, the user-actuated cancel control 113, the status 
indicators 115, the entertainment system 117, and the sound 
system 119 may be performed by the processing system 101 
and/or vice versa. 

FIG. 2 is a flow diagram of an automatic crash notification 
process using the automatic crash notification system shown 
in FIG.1. The process illustrated in FIG.2 may be performed 
by other automatic crash notification systems, and the auto 
matic crash notification system shown in FIG.1 may be used 
to perform other processes. 
The crash detection system 103 may detect a crash, as 

reflected by a Crash Detected step 201. The processing sys 
tem 101 may receive notice of this communication from the 
crash detection system 103 and, in response, mute the enter 
tainment system 117, as reflected by a Mute Entertainment 
System step 203. This may cause any sounds that were being 
issued by the entertainment system 117 to temporarily stop. 
The processing system 101 may be configured not to deacti 
vate any blue-tooth hands-free functionality that may exist. 
The processing system 101 may cause the Sound system 

119 to play one of the messages 109 that are stored in the 
memory system 107. For example, the processing system 101 
may cause a message to be played that includes one or more 
words that mean that a crash has been detected, as reflected by 
a Play Crash Detected message step 205. 
The processing system 101 may cause the wireless com 

munication system 105 to transmit notice of the crash to a call 
center at a remote location, as reflected by a Transmit Notice 
of Crash step 207. The specifics of establishing a communi 
cation link with the call center may depend on the type of 
wireless communication system 105. When the wireless com 
munication system 105 is utilizing WiMax, for example, the 
Transmit Notice of Crash step 207 may be implemented by 
the processing system 101 causing the WiMax transceiver to 
address its communications to a pre-programmed IP address 
or domain name of a call center. The processing system 101 
may instead seek the address of the call center by causing the 
communication system 105 to access address information 
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that may be located outside of the vehicle, such as a database 
of addresses on the Internet. The communications from the 
WiMax transceiver may then be wirelessly sent to a WiMax 
cellular tower and then through the Internet to the call center. 
The Transmit Notice of Crash step 207 may include trans- 5 

mission of a broad variety of information related to the crash. 
For example, the Transmit Notice of Crash step 207 may 
transmit information about the nature of the crash, such as 
whether the crash was an impact crash, a rollover, or a rear 
end crash. 
The transmitted information may include information 

about the location of the vehicle at the time of the crash. To 
facilitate this, the processing system 101 may obtain the loca 
tion information from the location detection system 111. The 
transmitted location information may include information 
about the longitude and latitude of the vehicle. 
The Transmit Notice of Crash step 207 may include infor 

mation about the vehicle that was involved in the crash, such 
as its year, make, model, color, and/or VIN number. 
The Transmit Notice of Crash step 207 may include infor 

mation about the severity of the crash, the time of the crash, 
and/or pre-crash information, Such as the speed of the vehicle 
prior to the crash. 
The Transmit Notice of Crash step 207 may include infor 

mation relevant to determining whether an air bag was 
deployed and, if so, whether that deployment was the result of 
a crash or a malfunction. 
The processing system 101 may cause another of the mes 

sages 109 to be played over the sound system 119, such as a 
message that includes one or more words that mean that 
notice of the crash has been transmitted, as reflected by a Play 
Notice of Crash Transmitted Message step 209. 

The processing system 101 may wait a pre-determined 
period. Such as approximately five seconds, for the wireless 
communication system 105 to communicate to the processing 
system 101 that the notice of crash has been received, as 
reflected by a Notice of Crash Received? decision step 211. 
During this period, the call center may receive the notice of 
crash and transmit back to the wireless communication sys 
tem 105 notice that it has been received. This transmission 
may or may not include any words. 

If the processing system 101 does not receive notice that 
the call center has received the notice of crash within this 
period, the processing system 101 may cause the notice of 
crash to be re-transmitted, as reflected by return of the process 45 
to the Transmit Notice of Crash step 207. Process steps 207, 
209 and 211 may repeat. This repetition may be useful when 
there is a temporary problem with the communication 
between the automatic crash notification system and the call 
Center. 

Once the wireless communication system 105 receives 
notice from the call center that the call center has received the 
notice of crash, the processing system 101 may cause another 
one of the messages 109 to be played over the sound system 
119. Such as a message that includes one or more words that 55 
mean that the transmitted notice of crash has been received by 
the call center, as reflected by a Play Notice of Crash Received 
Message step 213. 
The processing system 101 may be configured to wait a 

pre-determined period, as reflected by a Wait step 215, and 60 
then return to the Play Notice of Crash Received Message 
step 213, thus causing this message to be periodically deliv 
ered to an occupant. 

After receiving notice of the crash, the call center may 
utilize information that was transmitted as part of the notice of 65 
crash, Such as vehicle location information, to determine the 
location of the vehicle. The call center may use this location 
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information to identify emergency personnel in the locale of 
the vehicle. The call center may contact this emergency per 
Sonnel and provide emergency information to the personnel, 
such as information about the identity and location of the 
vehicle. The emergency personnel may travel to the site of the 
crash and provide emergency assistance to the occupants of 
the vehicle. 

Before communicating with emergency personnel, the call 
center may look up information in its own database that is 
related to the information that it received in the transmission 
from the vehicle. For example, the call center may look up the 
name of the operator of the vehicle and the type of emergency 
services to which the operator has subscribed. The call center 
may utilized this looked-up information as part of the process 
of deciding how to respond to the emergency transmission 
and/or may furnish all or portions of this looked-up informa 
tion to the emergency personnel. 

After the call center contacts emergency personnel, pro 
vides the emergency personnel with needed information, and/ 
or receives confirmation from the emergency personnel that 
they will travel to the site of the crash and provide assistance, 
the call center may transmit back to the vehicle information 
indicating that it has Summoned help. This transmission may 
be received by the wireless communication system 105 and 
delivered to the processing system 101. The processing sys 
tem 101 may then cause the sound system 119 to play another 
one of the messages 109, Such as a message that includes one 
or more words that mean that the remote location has sum 
moned help. This Summoned help message may be played in 
addition to the notice of crash received message that is played 
in the step 213. In another embodiment, this “help has been 
summoned” message may be played instead of the notice of 
crash received message that is played in step 213. 

FIGS. 3(a) and 3(b) collectively show a flow diagram of a 
cancellation process for the automatic crash notification pro 
cess shown in FIG. 2. The cancellation process shown in 
FIGS. 3(a)-(b) may be used in connection with other pro 
cesses, and the automatic crash notification process shown in 
FIG. 2 may be used in connection with other cancellation 
processes. 
At any time, an occupant of the vehicle (or any other 

person) may actuate the user-actuated cancel control 113. 
This may be done for the purpose of canceling the automatic 
crash notification process, such as when the accident is minor 
and help is not needed. This actuation may be detected by the 
processing system 101, as reflected by a Cancellation Request 
Received step 301. 
The processing system 101 may check to determine 

whether a crash has been detected, as reflected by a Crash 
Detected? decision step 303. If it has not, the processing 
system may cause the sound system to play one of the mes 
sages 109 that include one or more words that mean that a 
crash has not been detected, as reflected by a Play Crash Not 
Detected Message step 307. 

If a crash was detected prior to actuation of the user 
actuated cancel control 113, the processing system 101 may 
cause the sound system 119 to play one of the messages 109 
that includes one or more words that mean that the system 
recognizes that the user-actuated cancel control 113 has been 
activated, but requests confirmation before canceling the pro 
cess, as reflected by a Play Confirmation Required Message 
step 305. This may help prevent an automatic crash notifica 
tion from inadvertently being canceled. 
The processing system 101 may wait a pre-determined 

period (e.g., approximately 10 seconds) during which the 
processing system may examine whether the occupant has 
confirmed the cancellation request, such as by again actuating 
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the user-actuated cancel control 113, as reflected by a Con 
firmation Received? decision step 309. If confirmation of the 
cancellation is not received within the pre-determined period, 
the processing system 101 may simply ignore the request, as 
reflected by an Ignore step 311. 
On the other hand, if confirmation is received within the 

pre-determined period, the processing system 101 may test to 
determine whether notice of the crash was already transmit 
ted, as reflected in FIG.3(b) by a Notice of Crash Transmit 
ted? decision step 313. If it has, the processing system 101 
may cause the wireless communication system 105 to trans 
mit a request to the call center to cancel the request for 
emergency services, as reflected by a Transmit Cancellation 
Request step 315. The processing system 101 may wait a 
pre-determined period for a communication from the wireless 
communication system 105 indicating that the call center has 
received the cancellation request, as reflected by a Cancella 
tion Request Received? decision step 317. If acknowledg 
ment of the cancellation is not received within the pre-deter 
mined, the processing system 101 may cause the process to 
return to the Transmit Cancellation Request step 315, thus 
causing the cancellation request to be re-transmitted until its 
receipt is acknowledged. 
Once acknowledgment of the cancellation request has been 

received during the step 317, or if the processing system 
determines that notice of the crash was not yet transmitted 
during the step 313, the processing system 101 may cause the 
sound system 119 to play one of the messages 109 that mean 
that the automatic crash notification process has been can 
celed, as reflected by a Play Canceled Message step 319. The 
processing system 101 may un-mute the entertainment sys 
tem 117, as reflected in an Un-Mute Entertainment System 
step 321. 
The Cancellation Request Received step 301 may serve as 

an interrupt to the process illustrated in FIG. 2. The process 
illustrated in FIG. 2 may resume after the interrupt is com 
plete, such as after the Play Crash Not Detected Message step 
307, after the Ignore step 311 and/or after the Un-Mute Enter 
tainment System step 321. 

FIG. 4 is a flow diagram of another cancellation process for 
the automatic crash notification process shown in FIG. 2. The 
process shown in FIG. 4 may be used with other automatic 
notification processes, and the automatic notification process 
shown in FIG. 2 may be used with other cancellation pro 
cesses. The cancellation process shown in FIG. 4 may be used 
in addition to or instead of the cancellation process shown in 
FIGS. 3(a) and 3(b). 
As shown in FIG.4, a user may turn the ignition key off and 

back on, as reflected by an Ignition Key Cycled step 401. The 
processing system 101 may detect this sequence, interpret it 
as a request to cancel the automatic vehicle crash notification 
process, and cancel the process, as reflected by a Cancel 
Process step 403. The processing system 101 may un-mute 
the entertainment system 117, as reflected by an Un-mute 
Entertainment System step 405. 

FIG. 5 is a table of words that may be used for one or more 
of the prerecorded messages that have been discussed above 
in connection with the processes discussed above, Some of 
which are shown in FIGS. 2 and 3(a)-(b). These are merely 
illustrative. Shorter or longer versions, as well as versions 
with different words or in a different language may be used in 
addition or instead. 
The components, steps, features, objects, benefits and 

advantages that have been discussed are merely illustrative. 
None of them, nor the discussions relating to them, are 
intended to limit the scope of protection in any way. Numer 
ous other embodiments are also contemplated, including 
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10 
embodiments that have fewer, additional, and/or different 
components, steps, features, objects, benefits and advantages. 
The components and steps may also be arranged and ordered 
differently. 

For example, the automatic vehicle crash notification sys 
tems and processes may be used in connection other types of 
transportation systems that may be subject to a crash, Such as 
boats, trains or airplanes. 
The call center may also provide other functions, such as 

storing all communications that the call center has had with 
all automatic vehicle crash notification systems. 

Although messages have thus-far been described as only 
being delivered over a user communication system that is a 
Sound system, such messages could in addition or instead be 
delivered over a user communication system that includes a 
displayed, such as a display in the vehicle. In this event, the 
messages 109 that are stored in the memory system 107 may 
be in text format in addition or instead. 
The wireless communication system 105 may also be con 

figured to facilitate verbal communication between an occu 
pant of the vehicle and the remote location. The sound system 
119 may include a microphone which may be used by an 
occupant of the vehicle to deliver verbal messages. A key 
board or touch screen could in addition or instead be used to 
communication occupant-furnished information. 
The wireless communication system 105 may also be con 

figured to receive a broad variety of system-level communi 
cations which may be processed appropriately by the process 
ing system 101. For example, the status of any Subscription 
that may be required for the services of the call center may be 
communicated from the call center to the wireless communi 
cation system 105. If payment for the subscription is current, 
this may be indicated by the received communication and 
may be used by the processing system 101 to activate an 
appropriate one of the status indicators 115. Conversely, if the 
Subscription has expired, this may instead be indicated by the 
received communication and the processing system 101 may 
instead cause a different one of the status indicators 115 to be 
activated. The received system-level communications with 
the wireless communication system 105 may also include 
communications that add to and/or modify one or more of the 
messages 109. They may also include software updates that 
modify processes implemented by the processing system 
101. 
The memory system that stores the prerecorded messages 

may be located at the call center, rather than in the vehicle. In 
this embodiment, the prerecorded messages may be delivered 
from the call center to the vehicle for playback in the vehicle 
in response to an acknowledgement issued at the call center. 

In short, the scope of protection is limited solely by the 
claims that now follow. That scope is intended to be as broad 
as is reasonably consistent with the language that is used in 
the claims and to encompass all structural and functional 
equivalents. Nothing that has been stated or illustrated is 
intended to cause a dedication of any component, step, fea 
ture, object, benefit, advantage, or equivalent to the public, 
regardless of whether it is recited in the claims. 
The phrase “means for when used in a claim embraces the 

corresponding structure and materials that have been 
described and their equivalents. Similarly, the phrase “step 
for when used in a claim embraces the corresponding acts 
that have been described and their equivalents. The absence of 
these phrases means that the claim is not limited to any 
corresponding structures, materials, or acts. 
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I claim: 
1. An automatic crash notification system comprising: 
a crash detection system configured to detect a crash of a 

vehicle: 
a wireless communication system configured to wirelessly 

transmit a message to and wirelessly receive a message 
from a remote location in conformance with IEEE 
802.16; 

a processing system configured to transmit notice of a 
crash over the wireless communication system to the 
remote location in conformance with IEEE 802.16, in 
response to detection of the crash by the crash detection 
system; 

a memory system containing a first prerecorded message 
that includes one or more words that mean that the 
remote location has received notice of a crash; and 

a user communication system configured to deliver words 
to an occupant of the vehicle, 

wherein the processing system is configured to cause the 
first prerecorded message to be communicated over the 
user communication system in response to receipt by the 
wireless communication system of an acknowledge 
ment from the remote location that the remote location 
has received notice of the crash, but which does not 
include the first prerecorded message. 

2. The automatic crash notification system of claim 1 
wherein the wireless communication system is configured to 
wirelessly transmit a message to and wireless receive a mes 
sage from the remote location using WiMAX. 

3. The automatic crash notification system of claim 1 
wherein the memory system contains the first prerecorded 
message in multiple languages and wherein the processing 
system is configured to select the language to be communi 
cated based on user input. 

4. The automatic crash notification system of claim 1 
wherein the wireless communication system is configured not 
to transmit or receive words. 

5. The automatic crash notification system of claim 1 
wherein the first prerecorded message includes one or more 
words that also mean that the remote location has summoned 
help. 

6. The automatic crash notification system of claim 1 
wherein the vehicle includes an entertainment system and 
wherein the processing system is configured to mute the 
Sound from the entertainment system in response to detection 
of a crash by the crash detection system. 

7. The automatic crash notification system of claim 1 fur 
ther including a GPS receiver configured to generate location 
information indicative of the location of the vehicle and 
wherein the processing system is configured to cause the 
location information to be included in the notice of the crash 
that is transmitted to the remote location. 

8. The automatic crash notification system of claim 1 fur 
ther including a user-actuated cancel control and wherein the 
processing system is configured to transmit a cancellation 
notice over the wireless communication system to the remote 
location in response to actuation of the user-actuated cancel 
control. 

9. The automatic crash notification system of claim 8 
wherein the memory system contains a second prerecorded 
message that includes one or more words that mean that a 
remote location has received a cancellation notice and 
wherein the processing system is configured to cause the 
second prerecorded message to be communicated over the 
user communication system in response to receipt by the 
wireless communication system of an acknowledgement 
from the remote location that the remote location has received 
a cancellation notice, but which does include the second 
prerecorded message. 
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12 
10. The automatic crash notification system of claim 1 

wherein the user communication system includes a Sound 
system and wherein the processing system is configured to 
cause the one or more words to be played over the sound 
system. 

11. The automatic crash notification system of claim 1 
wherein the user communication system includes a display 
and wherein the processing system is configured to cause the 
one or more words to be displayed on the display. 

12. An automatic crash notification process comprising: 
automatically detecting a crash of a vehicle; and 
transmitting notice of the crash from the vehicle to a remote 

location automatically in response to the automatically 
detecting the crash over a wireless communication sys 
tem in conformance with IEEE 802.16; 

storing a first prerecorded message that includes one or 
more words that mean that a remote location has 
received notice of a crash in a memory in the vehicle: 

receiving an acknowledgement at the vehicle from the 
remote location that the remote location has received 
notice of the crash, but which does not include the first 
prerecorded message; and 

communicating the first prerecorded message over a user 
communication system in response to receipt of the 
acknowledgement from the remote location that the 
remote location has received notice of the crash. 

13. The automatic crash notification process of claim 12 
wherein the transmitting uses WiMAX. 

14. The automatic crash notification process of claim 12 
wherein the process includes selecting the language of the 
message that is communicated. 

15. The automatic crash notification process of claim 12 
wherein words are not transmitted or received over the wire 
less communication system. 

16. The automatic crash notification process of claim 12 
wherein the first prerecorded message includes one or more 
words that also mean that the remote location has summoned 
help. 

17. The automatic crash notification process of claim 12 
wherein the process includes muting sound from an entertain 
ment system in the vehicle in response to detection of the 
crash. 

18. The automatic crash notification process of claim 12 
wherein the process includes generating location information 
indicative of the location of the vehicle and transmitting the 
location information as part of the notice of the crash. 

19. The automatic crash notification process of claim 12 
wherein the process includes actuating a user-actuated cancel 
control in the vehicle and transmitting a cancellation notice 
from the vehicle to the remote location in response to actua 
tion of the user-actuated cancel control. 

20. The automatic crash notification process of claim 19 
wherein the process includes storing a second prerecorded 
message that includes one or more words that mean that the 
remote location has received a cancellation notice; receiving 
a second acknowledgement at the vehicle from the remote 
location that the remote location has received the cancellation 
notice, but which does not include the second prerecorded 
message; and communicating the second prerecorded mes 
sage that was stored in the vehicle over the user communica 
tion system in response to receipt of the second acknowledge 
ment from the remote location. 

21. The automatic crash notification process of claim 12 
wherein the one or more words are played on a sound system. 

22. The automatic crash notification process of claim 12 
wherein the one or more words are displayed on a display. 
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