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Two years ago, I received email from an acquaintance who knowing I worked as a soundscape 

scholar asked me for information on cochlear implant use. She had found some studies on 

cognitive development of children, technical developments of the speech processor, but not that 

much on how it feels, how it changes your life, and what to think of those changes. She was 

asking these questions because her sister, in her 40s, was just being implanted with a CI.  

A CI or a cochlear implant is an electric hearing aid, a neuroprosthetic, for people with severe 

hearing loss, one part of which is implanted behind the ear under the skin (on to the skull and 

inside the cochlea), the second part (the transmitter) on top of this implant with a magnet and the 

third part (a speech – or more aptly sound – processor) on the auricle. 

The email said that the sister is going through a lot of “firsts” with the implant: a visit to a public 

indoor swimming pool full of echo, to a super market with background music, to a railway station 

with voices over the Tannoy, washing dishes with the water dripping, and to a coffee shop where 

you can actually hear people sitting in the table next to you talking. It was clear from the email 

that the whole family was astonished, excited, and overwhelmed by this novel situation.  

As I couldn’t point out to that many existing studies, I suggested that I could do a study together 

with the sister. Eventually we ended up working together for one year for an ethnography of her 

adapting and learning to listen with cochlear implants. We did various commented listening walks 

in different environments, I interviewed her regularly (alone and with family members), I 

accompanied her to the doctors, and she also kept a sound diary which I could then read. 
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Discipline-wise my aim with this study was to fill some of the gap between soundscape studies 

and technologically mediated listening. When R. Murray Schafer’s classic book ”The Tuning of 

the World” (1977) was re-released in 1994, the name of the book was substantially altered to ”The 

Soundscape: Our sonic environment and the tuning of the world”. Soundscape is often understood 

as “our soundscape”, which appears to be constructed of public sonic space, shared listening 

experience, often surprisingly in open-air space, the outdoors, or in urban settings, “the street”. 

According to Barry Truax the model of the acoustic community is one of the main results of the 

Five Village Soundscapes project, carried out by the World Soundscape Project group in the 

1970s.1 The model emphasizes conscious listening, vast amount of shared sonic information (the 

basis of acoustic communication), locality, stability and balance in the sound environment.  

The choice of perspective, or rather the rhetoric of the books written during the era of awakening of 

environmental and social consciousness has affected the emphasis of soundscape research during 

the last 50 years. This has meant that the mainstream of soundscape research still often focuses on a 

presumption that soundscape is something shared and in common. “The shared” is sharing of 

cultural understanding of sonic environments and social memory often represented in a national or 

geographically local context. “The common” is the mundane and material environment to which the 

inhabitants or citizens have a responsibility to, or – in the light of today’s global climate – even an 

obligation to. 

This pedagogical and political stance is of course laudable until we realize that the so called 

shared experience of the soundscape is not that shared after all. Listening through a machine is not 

anymore exceptional. Our relationship to the sensory environment is becoming more and more 

technologically mediated. Everyday heard sonic environments are often mediated for us or by us, 

often by infrastructures sustained by pervasive technology. For many the sonic environment is 

enhanced and processed by a sound processor located in their listening device, be it an external 

hearing aid or a neuroprosthetic device like the cochlear implant or even noise cancelling 

headphones. 

People living with cochlear implants hear their environment through microphones and code. 

These acoustic spaces are what Rob Kitchin and Martin Dodge call code/spaces, environments 

and spaces that are shaped by and made possible by computer code in many complicated and often 

                                                
1 Truax, Barry 2009. “Introduction to Five Village Soundscapes (1977).” Acoustic Environments in Chance & Five 
Village Soundscapes. Eds. H. Järviluoma, M. Kytö, B. Truax, H. Uimonen, N. Vikman. TAMK & University of 
Joensuu, 286. 
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invisible ways, which only become noted when they stop working or break down.2 Listening 

through CIs is a special mode of listening of which I’m inclined to use the term ubiquitous 

listening. Ubiquitous listening according to Anahid Kassabian takes as a model for its subjectivity 

the pervasive structures of ubiquitous computing and information technology that merges into the 

everyday environment.3  

In this paper I look into three aspects of this embodied human–technology-relationship by asking 

how a coded soundscape shapes our understanding of acoustemology4, what kind of listening 

agency is given to the implant, and how the interface between the audio signal and the Self bring 

forward the challenges of regularizing sonic phenomena to signal-to-noise automation. I consider 

this study to be part of auditory culture studies and soundscape studies, but strongly taking ideas 

from Science and Technology Studies and post-phenomenological epistemology of embodied 

technology relationships. 

Before going into these themes I want to introduce my informant or co-researcher. She is an office 

worker, mother of three adult children. She was born with severe hearing loss to a hearing family, 

has used hearing aids from the age of four, and is a stellar lipreader. Four years back when her left 

ear started to be of no use even when using a hearing aid she requested to be implanted. After two 

years of appealing to the local health care body she was accepted and eventually got two cochlear 

implants. To protect her privacy in the study we decided to call her by the name of Helinä. Helinä 

is an old-fashioned Finnish women’s name, meaning the sound of chiming or tinkling. We thought 

this would be symbolic and descriptive of the new augmented ability of hers to hear high pitched 

sounds. 

The CI has changed Helinä’s relationship to her sonic environment in various ways. One of the 

most robust changes in her relation to place has been spatial hearing.  As Don Ihde states, people 

invent technologies but while using them technologies re-invent people.5 From the very beginning 

the she has had an embodied relation to the machine, in Ihde’s words the CI has become 

“incorporated” by a percipient as a medium of perception. She longed for a background relation 

with the CI, for it to fade into the background of conscious experience. She wanted the machine to 

be as easy to use as possible. That is why she also declined in using a remote control from which 

                                                
2 Kitchin, Rob & Martin Dodge 2011. Code/Space: Software and Everyday Life. MIT Press. 
3 Kassabian, Anahid 2013. Ubiquitous listening. Affect, attention, and distributed subjectivity. University of California 
Press. 
4 Feld, Steven 2015. “Acoustemology.” Keywords in Sound, eds D. Novak & M. Sakakeeny. Duke University Press. 
5 Ihde 2007. Listening and Voice: Phenomenologies of Sound, 2nd edition. State University of New York Press, 243. 
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you can select sound processing programs, control volume and input mode. For her the device 

needed to be domesticated: she spent a lot of time describing to me how she understands what is 

”real” (that others hear) and what is machine interface. The aim was to learn to focus beyond the 

machine, which of course demanded quite a lot of upkeep and calibration in the beginning.  

From the very start of our work together Helinä expressed a need to learn culturally contextual 

acoustic communication. Most of time I wasn’t sure what she was experiencing or how her 

machine rendered the acoustic environment for her. This is why listening walks proved to be a 

fruitful method for us to converse about sound. While out and about she would indicate an 

acoustic phenomena, then I would search for it and try to locate it in space, and then we would 

discuss the possible sound source and its various meanings. For example, we would discuss 

airplanes flying by. She would first indicate that, “ok, now I hear a faint rumble descending in 

pitch, it is not a car, it might be an airplane as I know there is an airfield near by”. She would then 

look up and try to locate the airplane, and as she didn’t in this particular moment have any spatial 

hearing (she would later) she would turn until she saw one and then, as the plane disappeared in a 

cloud, ask if an airplane makes a different kind of noise when it flies in a cloud, if that would be 

the reason for the descending pitch. Then we would discuss acoustics of different spaces and how 

it sometimes defines how people use their voices for example. She would also search for 

descriptive words or imitatives of high pitched sounds, asking me if I would use the same, for 

example: ”the light switch clicks up, paper rustles, trousers swish, breaks of buses screech, 

knitting needles click”, this all in Finnish of course. Finnish being an onomatopoetically flexible 

language, these descriptions of qualia would sound like naksuu, rapina, kahina, vinkuu, kilinä. 

This whole practice of listening walks was both tiring and entertaining, shrouded in both doubt 

and wonder. 

We also discussed about how the consonant S was irritating and painful to listen to and how she 

managed with it, how her thoughts on mishearing have changed, about the importance peer 

support and taking part in public debates about hearing loss. She often noted how exhausting 

attentive listening is, writing in her listening diary that, ”I’m going to work on Monday [the first 

time after the second surgery], and we’ll see how tired I will be after the working week or if I feel 

the need to switch the implant off.” Simultaneously she explained how she felt dependent on the 

CIs and feared she would someday loose them, saying, ”at the moment I’m actually quite horrified 

about the thought that I couldn’t hear anymore. That’s why I say that if go unconscious I want that 

my implant is kept turned on.” It is clear that for Helinä learning to listen with the machine is both 
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arduous and rewarding, but it also changed her conception of herself. She can’t hear her own 

voice without a device and ever since the age of four she has had to get used to hearing her voice 

differently every time the hearing aid was updated, every four years of so. For her the microphone 

is an interface of self, and she is pleased that now it looks like she can relax for a while, the gadget 

stays, according to her doctor for about 20 years. The machine demands a lot from her and but her 

expectations for it, for medicine and the science behind it are also high.   

These conversations opened up new understandings of what is meant by listening and learning to 

listen in situations where is the environment is technologically mediated or the listener digitalized 

(in this case a machine)? To be more precise, does the machine have listening agency, what kind 

of agency and given by whom? 

I’ll describe a little the technology of the sound processor. The processor in her model Cochlear 

CP910 is called SmartSound IQ. For the signal to be optimal for the electrical stimulation of her 

cochlear nerve the processor uses dozens of algorithms. The basic sound processing algorithms are 

Wind Noise Reduction, compression during different stages, automatically adjusting the directional 

microphones’ sensitivity based on the noise floor of the surrounding environment and to lessen the 

effects of background noise, and volume control. The device uses 22 channels for creating the 

stimulating pulses. The input of channels are individually prosessed with several algorithms and 

when combine they can be used as selectable programs (from 1 to 4) although most of the time the 

machine does this detection automatically. I’ll now recite the clinical guidance manual for some of 

the main input processes: 
“ADRO – Adaptive Dynamic Range Optimisation - a digital pre-processing signal algorithm designed 

to improve audibility of low-level sounds and reduce the gain on higher level sounds to keep the signal 

level at the desired point [--].  

Whisper – a fast-acting compression circuit that makes soft sounds easier to hear. [--] 

Beam – a beamforming algorithm that uses spatial input processing and intelligent noise cancelling to 

automatically adjust microphone directionality depending on the presence and type of noise sources.[--] 

SNR-NR – Signal to Noise Ratio-Noise Reduction: this algorithm reduces gain in frequency channels 

with poor [--] signal-to-noise ratios to improve speech understanding in steady-state or constant 

background noise such as traffic or machinery noise. [--] 

ForwardFocus – A noise reduction setting designed to improve hearing in situations with distracting 

background noise. ForwardFocus attenuates sounds coming from behind the listener so s/he can more 

easily hear sounds coming from the front [--]. 

SCAN – [--] By default, Program Location 1 uses SCAN to automatically classify the incoming signal 

into one of six scenes: quiet, speech, speech in noise, music, noise and wind. Based on the signal 

classification, the SCAN program automatically selects/ turns on the most appropriate input processing 
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algorithms. This allows the recipient the best opportunity to improve hearing performance by listening 

with the input processing options appropriate for that sound environment.”6 

 

These are just to name a few of the algorithms. The biggest challenge for the designers of CIs is to 

get a good signal-to-noise ratio, or as a researcher at Cochlear wrote to me, ”to get speech and other 

desired signals clearly audible and to tone down noise”. As the implant bypasses most of the 

hearing organs abilities to react to loud noises from the environment for example, this all needs to 

be done automatically by the machine.  

 

I see that this interface between the audio signal and the Self bring forward the challenges of 

regularizing sonic phenomena to signal-to-noise automation. Adrian MacKenzie has noted in his 

anthropological studies of machine learning (that CI developpers also use) that regularizing 

phenomena for the purposes of automation is in the core of data practices. This regularization 

automatically drops out features that are not contributing to the data class predictions. 

Regularization changes the object, sometimes radically, and should thus be confronted as a 

technique of disciplinary power.7 

 

The agency given to the CI, by Helinä, the doctors, the developers, the health care services, 

resembles that of a mediator. According to Bruno Latour, a mediator has the power to transform 

and translate meanings, whereas an intermediary merely transfers meanings without 

transformation.8 It is obvious that the CI is not merely an intermediary but an arranger of 

soundscape, and as such working on a model that is communicatively relevant but also culturally 

situated, not neutral in any way.  Compared to machine seeing, machine listening is a similar 

automation integrated into our everyday causing “technological unconscious”9 that in the 

background of mundane of practices there are complex programs and certain representations to 

which people do not cognitively invest in. 

 

The philosopher and postphenomenologist Don Ihde has pondered extensively on the relationship 

between humans, technology and the lifeworld concluding, “we are bodies in technologies”.10 

                                                
6 Cochlear Guidance Document: Custom Sound® 5.1. Cochlear™ 2017, 13–14. 
7 MacKenzie, Adrian 2017. Machine Learners: Archaeology of a Data Practice. MIT Press. See also Foucault, Michel 
1977. Discipline and punish: the birth of the prison. Pantheon books. 
8 Latour, Bruno 2005. Reassembling the social: an introduction to actor-network-theory. Oxford University Press, 39. 
9 Thrift, Nigel 2004. “Remembering the Technological Unconscious by Foregrounding Knowledges of Position.” 
Society and Space, 22: 1: 175–190. 
10 Ihde, Don 2001. Bodies in Technology. University of Minnesota Press. 
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Stretching Ihde’s notion of the plasticity and polymorphism of the body to experiencing 

soundscapes, technology transforms the bodily human experience of the sonic environment. In case 

of Helinä, her abilities to hear are state of the art and methodologically I can only approach her 

process of adaptation and try to understand her experiences to a certain extent. What I do think is 

important, is to rethink the agency given to listening technology, consider anew the meaning of 

signal-to-noise automation, and maybe consider the CI more as an arranger of soundscape than a 

neutral device.   


