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"Can you hear what I'm seeing?"

Visual impairment and acoustics
1.

Introduction.

The title of this lecture, "Can you hear what I'm seeing?", was taken from the Danish title of the American movie "See no evil, hear no evil" by Billy Wilder.

The film is about two persons with disabilities who witness a robbery. The two protagonists are, respectively, blind and deaf, and the movie shows them having to utilise each other's strong points or skills, complementing each other's impairment.
Our senses are specialised, but in any case perception is an interaction between several senses. If one sense is reduced or missing, obviously we need to make the most of the other senses. For visually impaired people, this means that we need to be particularly aware of optimising the acoustic environment.

2.

We need to focus on 3 aspects when working to improve the acoustic environment.

For people with visual impairments, a good acoustic environment is essential, otherwise it is impossible to use sound for localisation, i.e. for determining distance and direction.

Three parameters are essential for a good acoustic environment: distance, acoustics and sound discrimination.

First of all, distance:

The sound level is measured in decibel, dB. The sound level is reduced by 6dB, every time the distance is doubled. This means that if the sound level is 100 dB when we are 1 meter away from the source, it will fall to 94 dB if we increase the distance to 2 meters. If we are 4 meters away from the source, it will fall to 88 dB, etc. 

Therefore, one should always be as close as possible to the source of sound that one wants to be able to hear. For example, a visually impaired person should sit at the front of the room, even if he or she is unable to see the blackboard or the slides.

The second feature is acoustics:

The acoustics of a room is often described in terms of its reverberation time. The reverberation time is the time it takes for a sound to fade away. It is stated in the number of seconds that pass before a given sound pressure level has dropped by 60 dB.

The reverberation time of a room depends on the room's volume, building materials and the ability of the furniture, curtains and other things in the room to absorb the sound.

It is possible to regulate the reverberation time in a room by changing the material on the floor and the walls. 

Sound is reflected when it hits a surface; the amount of reflection depends on the texture of the surface.

If, for example, you place two hard surfaces opposite each other, the sound will bounce back and forth between them. This will make it very difficult to understand speech, but on the other hand, the hard surfaces will provide a good reflection for song.

It is, therefore, no coincidence that we prefer to sing in the bathroom rather than in the kitchen!

Sound reflection can also be used for echo-localisation. Bats, for example, use their shrieks for echo-localisation. Visually impaired people use the tapping sound from the cane in a simplified form of echo-localisation

If the cane hits an object, sound waves are reflected. If the sound waves are low-frequency, the brain may recognise them as the signature of a wooden surface. If the sound is high-frequency, the brain may register a glass surface. The acoustics of he room determines the brain's ability to discriminate the different sounds.

Unfortunately, acoustics cannot be measured with some simple little device, like, for example, light intensity, where all we have to do is press a button on the light meter to measure the lighting conditions. Measuring and determining acoustics is a far more complicated matter.

The ancient Greeks and Romans were able to build outdoor theatres, where 10,000 people could both see and hear what was happening on stage, regardless of where they were seated. 

Today, we have a great deal of knowledge about acoustics at a high tech level, but still, it remains a difficult task to construct a good acoustic environment in public spaces.

When it goes wrong, it is often because a room has to match many different acoustic requirements. It needs to be fit both for symphony orchestras, drama, meetings, rock concerts, etc. These different purposes make contradictory acoustic demands, all of which cannot be met at the same time.

Therefore, the solution is often a compromise, where the reverberation time is too long for optimum speech comprehension and too short for the ideal musical experience.

The third aspect that is required for establishing a good acoustic environment is knowledge of noise.

Noise can be defined as any form of unwanted sound.

If you have to grasp a verbal explanation from a teacher or instructor, then the chatter of the classmates in the background is a source of background noise. Other examples are ventilation systems, computers, traffic noise, background music in supermarkets or the more aggressive music in may fashion boutiques or cafes.

This aspect of the acoustic environment can be described through the signal-to-noise ratio. The signal, or the speech, has to be a certain level above the noise in order for a conversation to be possible. If the signal-to-noise ratio is not high enough, then the speech will simply be drowned out by the noise. The need for a good signal and a minimum of noise increases with age and the naturally increasing hearing loss.

Slight background noise increases the need for concentration; this may be a big strain, even if it isn't consciously perceived as a problem.

Even with a slight hearing impairment, a slightly higher level of background noise makes it difficult to follow a conversation, especially for older people.

The situation at this conference is a good illustration of these issues: We all have to concentrate and make an extra effort to hear and understand our European colleagues, and if we are exposed to background noise as well, our comprehension is impaired.

3. 

Implementing our knowledge of acoustics.

How can we use our knowledge of good acoustic environments?

In our everyday work with visually impaired people, we can often achieve big benefits from very small means. In order to establish a good acoustic environment in a classroom, we have to achieve something in-between an anechoic chamber and a bathroom. We need to have a room that has a medium a reverberation time for good speech comprehension.

If the reverberation time is too long, it can be reduced by with sound-absorbing materials on the ceilings and walls. If this not a possibility, one can put up heavy curtains, soft bulletin boards or put table cloths on the tables. These are small measures that have a big effect on reducing the reverberation time and providing better conditions for the comprehension of speech.

4. 

Practice at the Institute for the Blind and Partially Sighted in Copenhagen, Denmark

At the Institute for the Blind and Partially Sighted in Copenhagen, we work systematically with hearing-related issues. This is an effort that I am in charge of.

All new students are offered a thorough consultation concerning their own hearing, both in their everyday life and at the Institute. This talk is followed by a hearing test with an audiometer. If the student's audiogram indicates a need for further tests, I refer the student to one of the audiological clinics, which in Denmark are located at the hospitals. If there are other issues in regards to the person's hearing, I follow up with, for example, counselling and guidance concerning acoustic conditions.

Naturally, the O&M teachers at the Institute receive a copy of the student's hearing test, so that they can include this aspect in the course. 

If the student has a hearing impairment, all the students' teachers are informed of it, as it may have a big impact on, for example, language teaching - here, I am thinking especially of the visually impaired immigrants and refugees at the Institute.

5. 

Conclusion

I would like to close by quoting a Danish writer and artist, who has become blind due to diabetes. His name is Rune T. Kidde, and he describes how his vision loss has enabled him to concentrate more on other senses that reveal depths which most sighted people never experience. He hears completely new details in everyday sounds around him. He can often hear what a person is like. Even whether they are heavy or slight, tall or short. His keener sense of hearing has given him other criteria for which cafes and restaurants he prefers. He doesn't assess the paint on the walls, but the acoustics. He doesn't like engine or traffic noise, and thinks that the eternal flow of sound from radios and TV's dulls the senses. He thinks that the constant bombardment of music and speech turns into sheer noise, so that we don't hear any of it properly. Rune T. Kidde says: "It is silence that makes us listen up."

Thus, in conclusion, I want to emphasise once more the importance of a good acoustic environment, not just for people with a visual impairment, but for everybody – and I want to stress that we are able to improve the acoustic environment, even with small means.

So remember the three keywords: Distance, acoustics and noise. Be aware of the acoustic environment and do something about it if it is not satisfactory. It is important to address this issue, and the results are instant.

I hope that we can accomplish an increased co-operation between the areas of vision and hearing rehabilitation, so that we can offer the best possible interdisciplinary expertise to the benefit of the visually impaired.
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