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Deafblindness
Deafblindness is a dual sensory disability where both hearing and vision are impaired. Each sense is impaired to a level where it cannot be used to replace the other. For example, vision impaired people may utilise audio descriptions while deaf might use closed captions but neither of these options is available to someone who is Deafblind. According to a recent report by the World Federation of the Deafblind (WFDb) numbers of people with Deafblindness vary between 1:50 and 1:500 with these numbers set to rise as the average age of the general population increases.

Obviously there are many challenges faced by people who are Deafblind and the disability sector in general. A key challenge that we focus on and is highly recognised is that of access to information and communication. Such poor access to information and communication can lead to poor outcomes in areas such as education, social involvement and often leads to isolation which is known to cause issues with mental health.

Communication techniques do exist but there is a very broad range among them. Such large variety occurs due to isolation with many languages developing almost independently and the key cultural groups of the sector:
· People born Deafblind
· People born Blind/Vision impaired with later onset of hearing impairment
· People born Deaf/Hearing impaired with later onset of vision impairment
· People born hearing and sighted with later onset of impairment to both senses
One common factor does exist. Almost all communication techniques/languages rely heavily on haptics. Haptics is the use of the sense of touch and motion to allow one person to provide non-verbal communication. A simple example of this would be a handshake, kiss on the cheek, hug or rubbing someone’s shoulder.

Introduction to HaptiComm
Speech to tactile communication has a long, but very unsuccessful history dating back to 1926 in which Gault attempted to use the first phone as a device to provide Deaf individuals with the ability to “hear” by placing the receiver in their palm. Other devices have followed including the Vocoder, Tactaid, Tickle Talker and others. Along with the method known as Tadoma[footnoteRef:1], many have fallen into disuse. Complaints about these devices and systems vary from cultural concerns to extremely difficult learning curves. Many require an underlying concept of speech itself with learning outcomes drastically increased by remaining hearing. Interestingly, human skin is not capable of the full range of frequency perception that the human ear is able to recognise with speech occurring in an incompatible range.

HaptiComm marks a change in approach with the focus mainly on the individual who is Deafblind and not on speech perception. Rather than a device, HaptiComm is an open source platform designed to allow maximum flexibility in its design and application. Its main aim is to focus on the natural language types that occur within the Deafblind community such as Deafblind Tactile Fingerspelling (Australia), Deafblind Manual Alphabet (United Kingdom),  Finger-Braille (Japan and Canada), LORM (Germany) Malossi (Italy) and many others that dominantly use the palm and fingers for reception of communication. These areas of the hand are known as “Glabrous” skin, meaning skin without hair and are known to be the most sensitive areas of the body.

Due to this focus, HaptiComm does not generally require a steep learning curve. Nor does it attempt to enforce an individual learn an entirely new system of communicating. Instead we attempt to produce the tactile representations of the communication methods as close to the original as possible.

At its very core, HaptiComm is essentially a character/symbol to haptic pattern converter. What does this mean? So long as you have the capacity to feed the system a character or symbol (e.g. a letter, number, concept, idea, emotion) then this can be converted into a tactile pattern to be played over and on the palm and fingers of a hand or other surface area of the skin. This means HaptiComm can be used for speech recognition (through any voice recognition software), Optical Character Recognition, text file, keyboard input or any other means of providing characters to the device. The system is “real-time” and has a response time of 10ms with the capacity to generate output at a speed far exceeding that of human capabilities (approx. 10/second).

The hardware has the capacity to generate a tap sensation with enough force to mimic touch by a human hand with a variety of forces. It also has the ability to vibrate each component separately or combined within a pattern. All these features can be modified and personalised from the size and shape of the overall device, the material used to print the very tip of the components (known as actuators[footnoteRef:2]), the force of the tap, the vibration of each actuator and the overall pattern.

HaptiComm can support between 1-31 actuators and relies mainly on “off the shelf” hardware including a Raspberry Pi 3 as its main processor.. Currently the system has 2 form factors as test devices. Our first and primary form factor resembles an ergonomic mouse that is designed to place the hand at rest. This version contains 24 actuators and is capable of emulating the Deafblind Fingerspelling Alphabet (Australia), Deafblind Manual (UK), LORM (Germany), Malossi (Italy) and other languages that use the palm and fingers for reception of communication. A second device known as the “HaptiComm Braille” or “HaptiBraille”, has only 6 actuators and is arrayed in a way that represents a Perkins Brailler. This is capable of doing any language based on the Braille system of 6 dots.

Motivations
The HaptiComm Project has the following motivations for its work: [1:  Tadoma allows a Deafblind individual to receive speech by placing the thumb on the lips of a speaker, forefinger on the jaw and their other fingers trailing down the throat.]  [2:  Actuator is a component that generates a tactile sensation that can be felt by someone holding the device.] 

1. Reduce loneliness within the Deafblind community
2. Increase social inclusion
3. Reduce physical strain on both interpreters and Deafblind individuals
4. Supplement human based interpreting in formal and educational environments
5. Alleviate the shortage of interpreters
6. Allow for freedom of choice in society (ie making appointments when the Deafblind individual wishes).
7. Cheap and affordable assistive technology designed specifically for the purpose intended

[bookmark: _GoBack]Key Features
The HaptiComm platform has the following key features:
8. Mainly 3D printed for flexible hardware design and configuration
9. Mainly based on “off-the-shelf” hardware such as the Raspberry Pi
10. Up to 31 actuator arrays
11. Rapid response time of 10ms
12. Can generate tap and vibration sensations
13. Fully programmable and adjustable to personal requirements
14. Suitable for extended use
15. Connectivity through Bluetooth and Wi-Fi allowing for access by mobile devices
16. Can be cleaned for hygiene
17. Refreshable at approximately 10 symbols (braille cells)/second

Applications
HaptiComm can currently be used for the following applications:
1. Real-time speech -> haptic pattern conversion
2. Text -> haptic pattern conversion
3. Music applications (not tested)
4. Remote emotion and haptic feedback for internet/remote chat
5. Screen reading and haptic feedback (not tested)
Current price
Approximately $4000AUD dependant on printing costs including number of actuators. Current systems are development platforms only and are not commercial. Designs and schematics can be requested upon signature of non-for-profit agreement.

Summary
HaptiComm is a highly flexible open source project that allows for hardware and software personalisation through 3D printing concepts. Mainly designed by, and for, the disability sector it has retained at least one researcher through the entire design process that has Deafblindness. It allows for communication directly with the general population as well as relatively easy access to information through various visual and auditory inputs.

More information
More information can be obtained from the website:
http://www.hapticomm.tech
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