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This paper explores the challenges faced by persons with disabilities and discusses accessible tools and services in disaster and emergency preparation. Persons with disabilities are at particular risk in a disaster situation. Communicating and disaster warning information is critical for persons with disabilities, and recent Japan Earthquake and Tsunami highlight that much work remains to be done in this area. 

Background 

The challenge: providing a warning or providing information to all people.　Persons with disabilities fail to respond or act upon warnings of disaster, the question of how to deliver effective messages to persons with disabilities. During emergency situations, people who are Deaf or have a hearing impairment cannot obtain information broadcast audibly, such as via radio, automated telephone messages, loudspeakers, etc.  Information on evacuation, shelter, access to food, etc. are only part of the information transmitted in pre and post disasters. 
A range of different ICT system needs to be developed that is able to operate even in times of natural disasters, so that it is capable of operating with limited power.
There is a need to have a variety of different communications system in play: radio works for people who can hear and is often more sustainable in an emergency. ICT　communication technologies during times of disaster and emergency include cell phones which provide text and audio but are subject to the collapse of the system, television relies on having power, having designated information points that are well publicized before a disaster can be effective. 

Disaster Preparedness and ICT

Here are examples of good ICT practices in disaster and emergency preparation:

New Zealand- “Get ready Get Thru” 
New Zealand Government has a website 'GET READY GET THRU' that contains useful information on the natural disasters and provides advice on how to be better prepares in case of natural disasters, http://www.getthru.govt.nz. The website is providing a range of disaster preparedness information in accessible formats, such as mp3 files, e-text, DAISY talking books, audio CDs and cassettes, and Braille. The website contents are available in different languages. 
JAPAN- "Plus Voice"  
PLUSVoice Co., a Japanese company (http://www.plusvoice.co.jp) is offering a free remote video relay service for people who are deaf or have a hearing impairment in areas hit by last year's massive earthquake and tsunami in Japan, in which sign language interpreters help people in Iwate, Miyagi and Fukushima gain access to information via videophones, shortly after the disasters struck.
Accessible Preparedness and Early Warning Systems
Persons with disabilities in an area of risk for disaster must be trained for natural disaster, DAISY and Get Ready Get thru are good examples of disaster preparedness for persons with disabilities.  

For people who are deaf, deafblind, or have learning disabilities and sensory disabilities, emergency early warning systems messages may not be understood. In order to effectively reach people with disabilities in case of disaster, well designed accessible alerts have to be developed. Lessons learned from design of accessible information standards can be applied to the design of emergency early warning system.  The main approach is to create accessible early disaster warning alerts to meet the needs of people who are deaf, learning disabilities and cognitive disabilities, or people who may not be familiar with the local language. 
Smartphones, Satellite, GPS, mobile phones and early warning disasters apps can help persons with disabilities greater way in case of disasters and also to be used by officials to keep track of persons with disabilities so that they can be assisted. Radios and satellite phones are very useful during disasters. 
ICT Application for people with disabilities
Smartphones

The use of smartphones is now prevalent worldwide, and many countries are exploring means to harness the power of ICT technologies, apps and smartphones. There are real life case studies and experiences from disasters in Taiwan and Japan to be explored and determinations of how ICT systems can be improved. 
“In recent practice, when a disaster is coming, the alert apps can be sent through a cell broadcasting system or mobile internet connectivity to every subscriber and grasp more valuable time for response. … Obviously, the demand of constant communication is directly related to safety status reporting among people in emergency, their parents and friends.

But during a disaster emergency, communication traffic to the disaster-stricken area increases and is difficult to get through as well. When the phone lines were overwhelmed by people’s panic for making sure of others’ safety, mobile social network apps can help to keep the lines available for emergency crews, and help people to post and acquire important information. Location apps and maps on the cell phone can help users understand the geographical information about disasters inflicted area and the rescue situations. And other Interactive apps or mobile services, the mobile version of web news, and updated news of some charity or rescue organizations also could be references and information hubs for people to follow up the sequel of the disaster, real demands of disaster-stricken areas and relief process.”

“Alert notification

During the early post-disaster phases, there are calls to immediately establish mobile text messaging (SMS) capacity to send out warnings and updates about disaster to the public (Sponberg, 2010). In the Tōhoku earthquake and tsunami [in] March [2011], that mobile alert notification has been recognized by news media that it does help people to get awareness in time and respond to the disaster in a more caution manner. In fact, Earthquake Early Warning systems (EEW) in Japan :Three major mobile phone carriers in Japan, NTT docomo, au (KDDI and Okinawa Cellular) and SoftBank Mobile, have developed the simultaneous broadcast systems to receive EEW and provided phones with this service since 2007. [But overseas manufacturers (Nokia, Apple, HTC, LG, Samsung, etc.) are not forced to support the service in Japan.]”

“Technical concerns

Most mobile networks are not designed to support mass public dissemination. The wireless connection and infrastructure are essential to make most mobile apps workable. Incorporate cloud computing skill, apps can be helpful in a situation where internet is still working despite no mobile connectivity. Mobile apps often work with an active internet connection, if the cloud goes down, so will the application.”

“For disasters such as floods, storms, or tsunami, … delays are unacceptable. Cell broadcast technology does provide a way to disseminate geographically targeted mass public alerts. Cell broadcasting is a more advanced technology than SMS text messaging, and it enables a government entity to securely transmit an emergency alert of natural or manmade disasters to cell phones in an affected area within minutes, regardless of the size of the area and regardless of the subscriber’s carrier. The message through cell broadcasting has greater efficiency than a two-way call or a SMS text message, and without overloading the network.”

“Even though the use of mobile network has become popular utilizing high-speed wireless network systems covering wide areas, many residents might lose the means of communication including cell phone and they would be isolated from other areas if catastrophic disasters occurred over broader regions and the telecommunication infrastructure were destroyed in the regions. Therefore the development of mechanism of securing alternative communication means for mutual help in the community will be one of the issues to be examined in the future. There is a study conducted focusing on this issue. This study is called as “R&D on ICT environment based on ε- ARK (Electronic/Emergency ARmyKnife)* device for securing the safety of community at emergency” lead by professor Hiroyuki Ohno of Kanazawa University.(8)”
 
“ε- ARK can establish ad hoc wireless LAN access points using cell or smart phones and

secure communication means at the site and navigate the vital information such as evacuation sites and emergency situations and deliver necessary information such as his/her own safety confirmation mail to the family or local authority if the local information network infrastructure was damaged at the disaster areas.”

Furthermore, there are number of smartphones apps available providing information on disasters and disaster watches, for example: Disaster Alert (by Pacific Disaster Center) provides a listing and an interactive map of Active Hazards occurring around the globe.; EarthQuake Display has now added Tsunami's to the application. You can view the Tsunami alerts from any of the four alert feeds around the world. You can view the actual broadcasted alert or the NOAA webpage and even show the alerts location on a map all from within the EarthQuake Display application. EarthQuake Display - shows the last 200 earthquakes that happened around the world. The data is sent by the USGS. 


Smart Homes
Smart home technology is continually evolving and improving – it can be used to control not only your media and lighting needs, but also your security needs – from anywhere in the world. Cameras can be used to monitor inside and outside your home, sensors can be added that will trigger an alarm and send an alert via telephone, SMS and email if the temperature inside drops below a set temperature, if water is sensed on the floor or if someone breaks a window. Panic buttons on control panels and key fobs can be set that dial pre-determined telephone numbers and send a pre-recorded message requesting assistance. The technology can be set up so that it is accessible for everyone, including people with mobility, vision and cognitive disabilities. In addition to input by touch, voice commands can be used to operate the system from anywhere in the home, and provide audible and visual confirmation of activation.  Alarms are both audible and visual as all of the smart lights in the home will flash once an alarm has been triggered. 
Public PA Announcements – Speech to Text
In emergency and disaster situations, the majority of early warning and disaster announcements are delivered first in an audible format, this does not meet the needs of persons who are deaf or hard of hearing. A variety of apps are available that enable you to use a smartphone to convert speech to text, for example, programs such as Dragon Dictation is an easy-to-use voice recognition application powered by Dragon® NaturallySpeaking® that allows you to easily speak and instantly see your text, it can then be stored in the notepad, or sent as an SMS or email.
Home safety alerts and GPS

Satellite and GPS technology is evolving and becoming more accessible to a wider variety of users. GPS service providers are able to provide a vital line of communication with friends and family when you want it and emergency assistance when and where you need it. And since it utilizes 100% satellite technology, GPS technology works around the world - even where cell phones don't.


Sensors by bed
For many people who are Deaf or hard of hearing, bed/pillow shakers are used to alert people to audible alarms. There are some products, such as The Swedish designed Bellman Visit Bed Shaker that can alert a person to various alarm inputs. The bed shaker can be connected to the Bellman Visit Portable Receiver, the Bellman Visit Vibrating Pager Charger, the Bellman Visit Flash Receiver and the Bellman Visit Alarm Clock/Receiver. Other devices are available that will flash a light when an alarm is triggered. While these types of products indicate there is an emergency situation, they do not indicate what the emergency is, such as if there was a tsunami warning. 
OASIS (Open architecture for Accessible Services Integration and Standardisation) 

OASIS introduces an innovative, Ontology-driven, Open Reference Architecture and Platform, which will enable and facilitate interoperability, seamless connectivity and sharing of content between different services and ontologies in all application domains relevant to applications for the elderly and beyond. Autonomous Mobility and Smart Workplaces Applications (elderly-friendly transport information services, elderly-friendly route guidance, personal mobility services and smart workplace applications). Applications are all integrated as a unified, dynamic service batch, managed by the OASIS Service Centre and supporting all types of mobile devices (tablet PC, PDA, smartphone, automotive device, ITV, info kiosk, ...) and all types of environments (living labs, sheltered homes, private homes, two car demonstrators, public transport, DSRT, etc.). As user friendliness and acceptability is a top priority for the project, a user-centred design approach is followed along the service and application development.

Conclusion

It is necessary to ensure that early warning systems are accessible for persons with disabilities and meet universal design principles, including provisions for access to alternative communication systems. ICT communication capabilities are quickly evolving and alternatives to traditional cell and computing networks are being developed through the use of cloud computing and satellites. 

Radio communication systems can be strengthened by incorporating speech to text capabilities at communal and community based information centres. 
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