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Introduction. 

This dissertation investigates the application and perception of sound in modern medias and how the application of sound can be used as a form of therapy, looking at sub sections such as, Resonance and Entrainment and the experiments within this field of study regarding entrainment of Bonobos and Budgies, also considering the experiments regarding Synchronous speech, Synchresis, the 3 listening modes and audio/ visual dissonance.   Autonomous sensory meridian response or ASMR, how it is being used within audio therapy and the experiment on how ASMR can be an effective treatment for certain illnesses.  Finally, how visual stimuli will affect the perception of sound, and the relationship between audio and visual, looking at how Diegetic and Non-diegetic sounds work within film, visual media within music, how bespoke musical scores can be almost as important as the film, sensory deprivation and how the body reacts to a special audio environment.                                                
Resonance and entrainment under the umbrella of Psychoacoustics is the study how frequencies trigger stimulation of our brain and how it effects our bodies. Resonance in its briefest description is “the affect one vibration has on another” for example an opera singer breaking a wine glass with purely her/his voice, it is a common misconception that the pitch of the singer’s voice is what causes the glass to shatter. In fact, it is the singer reaching the same resonating frequency of the glass which causes it to smash. Everything that exists has a resonating frequency (the frequency that it vibrates at). The entrainment process is where your brain waves, heartbeat and breathing cycle get exposed to external audible rhythms. 


There is a simple formula into which entrain happens: 
-Atomic matter vibrates.
- The vibrations vibrate at a frequency.
- That frequency then produces a sound wave (whether it be Audible or in-Audible).
- Then that sound can be moulded into a musical or rhythmic composition.
 A prime example of unconscious entrainment is when listening to an up-tempo, lively song, you will find that it is hard not to tap your feet or move to the rhythm of what your hearing. (Leeds, n.d.)                                                

When researching sonic perception, it is important to talk about Synchresis and the works of Michel Chion. Synchresis is the application of audio stimuli to visual stimuli and the mental correspondence between a sonic and visual event. “We begin to hear before we are born, four and a half months after conception. From then on, we develop in a continuous and luxurious bath of sounds: the song of our mother's voice, the swash of her breathing, the trumpeting of her intestines, the timpani of her heart” (Chion, 1994). Within that quote there are many transferrable ideas. There are 3 listening modes in which we process sound, Casual listening, Semantic listening, and reduced listening. Casual listening is the most common way in which we perceive sound where we process the sound to gain information about its source for example; shaking a gift to try and guess what it is. secondly being the process of listening when in conversation or hearing spoken words and lastly the process of listening in depth to sounds in a way which allows us to describe what we are hearing. (Chion, 1994)
Autonomous sensory meridian response or ASMR is when a sound you hear has a characteristic that makes your hair stand up or gives you a tingle down your spine for example whispering softly causes some to have ASMR experiences that have a sullener characteristic. Along with those feelings it can also deliver a strong sense of relaxation or make you feel calm. The sensations from experiencing an ASMR can be categorised into 2 categories: Physical and Psychological, firstly being when your hair stands up or you get chills, second being mood changes, happiness, relaxed etc. Although ASMR is not only audio based it can be physically initiated also, massages, tickling, feeling a breeze go by etc. Only recently has ASMR become widely popular as an internet trend, but when put into consideration it has been widely used for many years for activities such as meditation and even for women going through labour. It has many uses within different therapies as certain ASMR compositions could be used to benefit people suffering with PTSD, Depression, and ADHD, if it was put into the right means of use ASMR musical pieces could be used to treat a wide range of mental illnesses over a wide range of severities. (Richard, 2014)
Lastly how we perceive sound when accompanied by visual stimuli within modern media for example; film and television. Bespoke film scores are made with the visuals in mind not to be a sound track to the film but to be a continuation of the story and to carry forward emotional sentiment. Sound and visuals have been used together and have been viewed as a single entity for years in the mainstream media and it is the seamless story telling of the both that allows them to flow together as one. “Ever discreet, Sound pulls a veil of oblivion across her reign and withdraws into the shadows, keeping a watchful eye on the braggart Sight. If she gives up her throne, it is doubtful that she gives up her crown.” (Chion, 1994).





















Chapter 1
[bookmark: _Toc500899004]Resonance and Entrainment.

Resonance and entrainment in a scientific study researches the affect that Frequencies and Rhythms interact with the auditory cortex of our brain. The auditory cortex is a part of the temporal lobe, which deals with processing sonic information. There are 3 Theories regarding how we process sonic information, Broadbent’s early selection model, Treisman’s attenuation model and the Deutsch and Deutsch model. 
Broadbent’s early selection theory is that we register all sonic information but filter out what is less important depending on its auditory characteristics for example. A person is walking down the street while talking to a friend on their right-hand side, on their left-hand side is a construction site which is in use and machines are running etc. Broadbent’s theory suggests that our brain would allow all the information from that friend and the construction site to be registered but would filter out the construction noises due to our brain understanding that voice is more important than machinery noise during that situation. (McLeod, 2008) 
The more logical theory to how we process sound is Treisman’s Attenuation theory.  (McLeod, 2008) Treisman’s attenuation theory has a similar core structure to the Broadbent theory but instead of filtering out the unwanted sounds, your brain unconsciously attenuates the signal, thus lowering its volume allowing your brain to concentrate on what is deemed more important. (McLeod, 2008)
The 3rd theory which is a more developed idea of the Broadbent theory is the Deutsch and Deutsch later selection theory. (Yue, 2013) This theory would have the selective filter (the part which you deem more significant) be the last process before your response. The process would look like this: 
-Sound is produced.
-The audio information is registered.
-The information is processed.
-The selective filter decides on its relevance to the situation
-The response is made. 
These theories have been tested many times using shadow testing. Shadowing tasks or Dichotic listening tasks are where the evaluated subject is given headphones and are tasked to concentrate on a certain ear, while they are concentrating on the one ear a separate track Is being played to disturb the cognitive process of the brains auditory cortex. (Andrew R.A Conway, 2009) (McLeod, 2008).                                                                                                                    
[bookmark: _Toc500899005]Spontaneous Tempo and Rhythmic Entrainment in a Bonobo. 
In 2011 Edward W. Large (University of Connecticut) and Patricia M. Gray (University of North Carolina at Greensboro) conducted a sonic experiment entitled Spontaneous Tempo and Rhythmic Entrainment in a Bonobo. This experiment was to find out whether a distant relative of the human (Pan paniscus) had the same abilities to develop the ability to use structured sonic events and use them in a social situation. The group of monkeys in which they chose resided in the Jacksonville Florida zoo, and prior to the experiment had never been exposed to musical tools or had been musically studied. 
The bonobos were exposed to a drum and a human drummer in which they gained a relationship due to the shy nature of the primate, they had to develop trust within the musician before the experiment could have gone forward. Outside of the experiment process the bonobos were allowed full access to the drum and contact with the experiment personal. The pair had to back ground check the bonobos to eliminate all possible threats which could cause the experiment to be void. After extensive background and behavioural research, the pair shortlisted the group of bonobos which were to take part depending on their response to the human drummer. 
The bonobos were presented with a tube drum created by the Remo drum company, this drum was made to produce and sustain fundamental pitches and tunings that the bonobo had grown to be familiar with. The actual experimental procedure saw the human drummer (experimenter) have a metronome played through headphones, so that the bonobo could not hear. The experimenter would then strike the drum in synchronisation with the metronome at 1 of 6 tempos each day, each trial recorded around 2.5mins of audio data and the bonobo was rewarded with food treats and verbal praise after each time of drumming. The start of experiment was December 2011 and it lasted for 4 months ending in April 2012, 9 research trips in total were carried out due to availability of Zoo staff and acoustic conditions at the zoo changing. 



The results showed that the bonobo was responsive to entrainment and replied to the trial tempo played by the drummer with almost perfect accuracy, results showed that the bonobo played to an average mean tempo of 270bp which is the fastest in the experiment. On a side experiment they tested the monkey’s ability to entrain and found that when at a slower tempo the bonobo instinctively started to drum at a very close match, in which the pair believe is not by chance.
“We observed significant entrainment in episodes of up to 52 drum strikes (our longest recorded episode), and phase-matching in episodes of up to 40 drum strikes. In phase-matched episodes, Kuni’s drum strikes generally preceded the experimenter’s. Kuni produced higher proportions of synchronized episodes near her preferred tempo” (Spontaneous Tempo and Rhythmic Entrainment in a bonobo, 2015). From this case there is a small handful of discrepancies that allow certain debate, there isn’t mention of the bonobos hunger, being an extremely intelligent wild animal knowing that food will be given once a task is performed may cause information to become blurred between conscious entrainment and being a “performing monkey” if it knows that food will be given. Along with this the number of bonobo that the pair experimented on was 1, whereas if they had performed this experiment on several them it would have allowed for a much more substantial array of data. However, the number of bonobo may have been compromised due to the conditions and season in which they carried out this experiment. 


Chapter 2
[bookmark: _Toc500899006]Synchresis.

Synchresis is where this extended piece of writing correlates within the film and music industry, Synchresis as explained in my introduction is the forging of audio stimuli with visual stimuli. For instance, in Christopher Nolan's Batman: The Dark Knight, Hans Zimmer presented Nolan with around 9000 bars of musical ideas purely for the underlying music of the joker. The works of Michel Chion, a French film composer has put years of work studying Synchresis and the way it can be used to manipulate the viewer into feeling more connected with the film through the power of sound and audio. As written in his book Audio Vision- Sound on screen “music can directly express its participation in the feeling of the scene, by taking on the scene's rhythm, tone, and phrasing; obviously such music participates in cultural codes for things like sadness, happiness, and movement." (Chion, 1991).
Chion speaks of three listening modes, Casual Listening, Semantic Listening, and Reduced listening. Casual listening is by far the most common form of listening, for example shaking a gift to gather an idea of how big it is and in some cases what it is made of. Casual listening is all in order to gain information from the source however the accuracy of casual listening is some time questioned as sounds may not always truly represent the source, for example many sounds within films aren't what they appear to be, they have been layered and folded with other sounds, the sound of rainfall for example, within film if you hear the sound of rainfall there is a high chance that the sound you're actually hearing is frying bacon. The accuracy of this sound is so precise that it would be a shock if it was revealed that the source of the sound was not what how it seems. 
Reduced Listening, reduced listening is the mode in which the cognitive process of audio perception focuses on the characteristics of the sound e.g. Tone, Pitch, Dynamics. To put this into an everyday situation the sound of someone you know calling your name. instead of hearing your name, you concentrate on the way in which your name is called. using reduced listening in an analysis situation you find the use of Adjectives to describe the sound are commonly used. For instance, within horror films, the commonly used staccato sounds could be described as sharp or piercing.
Semantic listening is the mode in which we process speech, for example we can use linguistics in correlation with semantic listening as it allows us to interpret sound when used as a spoken language or a code of some sort (Morse). We use this mode of listening in conjunction with casual listening as we process what someone has said and how they say it at the same time. However, we may use all 3 listening modes at the same time in certain situations for instance, someone is angry and shouting at you, you will hear what they said, who said it and how they said it all at the same time.
Audio- Visual dissonance within television is only apparent if you go looking for it, however it can be very interesting, Audio Visual dissonance is where the audio from the film or show you are watching goes the opposite direction to the visuals. within Chion's book he gives an example of a bicycle race in Barcelona, and how the commentary between some non-riding cyclists and the event commentators is totally off the subject of the race and the only correlation between the event and what is being said is the fact it is about cycling. Dissonance in musical terms means the lack of harmony among a group of musical notes. The effect of Audio-visual dissonance within film and television is in many cases are pre-recorded. For example, gender conflicts, if the voice is not apparent to harmonise with the body whether it be a male with a feminine voice of a female with a masculine voice, the process in which our brain applies the sonic information to what we are seeing it temporarily confuses us and we must have a double take so to speak.   (Chion, 1991). 
The forging of sounds to a visual guideline is a masterful art as the sound designer and composer in charge of creating this bespoke sonic image would have the entire weight of the films emotion on their shoulders. To tell a story using sound while a separate story is apparent in the visuals takes, time, confidence, experience, and a whole lot of patience. “The final revelation is that Lying, the telling of beautiful untrue things, is the proper aim of Art. But of this I think I have spoken at sufficient length.”. (Wilde, 1889)



















Chapter 3
[bookmark: _Toc500899007]ASMR

ASMR or Autonomous Sensory Meridian Response is the reaction in which your body or mind has to the timbre of certain sounds or audio excerpts, ASMR can take two forms, Physiological and Psychological, Physiological reactions to ASMR would be for example, hair standing on end and getting “the chills” down your neck and spine. Whereas a psychological response would be more of an emotional reaction for example, your mood may change to one of peacefulness and calm or you would feel relaxed. Stimuli for ASMR reactions can be created internally or externally, Internal stimuli would be meditation or various relaxation processes. External ASMR stimuli would come under the umbrella as constructed stimuli where an external source made it whereas internal ASMR is constructed by yourself. There are many different External ASMR sources, sometimes even as simple as having someone whisper into your ear or feeling a breath on the back of your neck. Although with the growing popularity of ASMR and the therapeutic properties in which it has there has been many pre-recorded and composed ASMR stimuli made available in visual and audio form. Recorded with binaural microphones ASMR compositions are designed to get the most immersive viewing experience.
ASMR is a growing form of relaxation and it has many therapeutic properties. However, it is not a form of therapy used by doctors as it has not been scientifically proven to treat certain illnesses and issues. Many people on the internet have spoken of the therapeutic qualities of ASMR, within a website called ASMR University there is a comments page and within the comments there are many first-hand accounts and declarations on how the use of ASMR stimuli has helped with stressful situations. Although there are accounts saying that it makes the person feel more stressed, so it depends on the person undertaking ASMR treatment. (D, 2015). That aside the possibilities to use ASMR as a form of treatment for many severe mental illnesses. Once this form of relaxation technique has had rigorous scientific testing it could be put towards treatment for PTSD, Anxiety, Depression, and Bipolar Disorder to name a few.
 PTSD especially as many feel it to be too much of a complicated subject to research due to the unpredictable nature of the illness. PTSD or post-traumatic stress disorder is a mental illness in which a person has been exposed to near-death, heavily traumatic or emotion threatening experiences. (PTSD, 2017).  Anxiety is an illness in which your brain makes you believe you are constantly under threat, uncertain and scared. The causes for anxiety are Widley speculated but many suggest it to be caused by getting passed down through genetics, however this doesn’t mean if you mother has suffered with it, you will contract the disorder. (Mind, n.d.) Depression and Bipolar are similar in nature, in the sense that they both affect your mood severely and cause you to feel very low and lacking motivation for a lot of day to day activities. Bipolar disorder can cause extreme mood swings sometimes being violent in nature and depression can cause mood swing in which many people have sadly taken their own lives to escape the disorder and how it is affecting their mental and emotional well-being. 
The use of ASMR in these circumstances could be substantially beneficial in the sense that the symptoms of many mental disorders can be attenuated by the calming of the body and of the mind. Using a pre-recorded ASMR audio track or using an internal ASMR stimuli has the potential to bring a manic depressive out of that state or someone having a PTSD episode back in to the mind of rational thinking and emotional stability. With the constant growing popularity of ASMR due to the internet, in years to come this could be a very effective form of therapy.
In 2017 Emma L. Barratt, Charles Spence and Nick J Davies created an experiment to show the prevalence in the human capabilities of ASMR. This experiment was conducted by a handful of the biggest researchers within the field. The method in which the group created the experiment was by taking a group of volunteers who had previously experienced ASMR and gave them an online survey to fill out, as ASMR is a relatively small field of research with growing popularity gathering a large group of volunteers to take part could be a struggle. The questions in which the volunteers were asked were somewhat simple and straightforward for example “do you specifically search for ASMR Audio?” (Emma L. Barratt, 2017). Throughout the Questionnaire the ideas for the questions vary between online hosted ASMR content, non-hosted content, offline ASMR (unintentional ASMR) and then specific questions regarding miscellaneous ASMR events. Following these questions this questionnaire has a multiple-choice section on how the ASMR events make you feel and how you reacted to the events. The questionnaire allowed for a high possibility of people dropping out of completing it as it was not compulsory for the volunteers to answer every question, some information could have been compromised due to the lack of full submissions. The volunteers who took part in this experiment consisted of 33 male volunteers, 91 females, 2 transgender and 4 non-gender binary volunteers, 130 in total. And the average of the volunteer was 35 years old. After the volunteers had undertaken the questionnaire the results showed that 38% of the volunteers preferred online ASMR videos that grabbed more of their attention between 1-5mins, 30% found that the ASMR experience peaked between 6-10mins, 15% found that their peak experience was between 11-20mins and that last 15% enjoyed times lasting longer than 21 minutes. The participants questionnaire results also showed that the number of triggers that each person preferred varied, 47% preferred 2 triggers, 24% preferred 1 trigger, 15% preferred 3 triggers and the final 13% preferred 4 or more triggers to concentrate on during their desired ASMR experience. Within the attached graph, the results shown are of the intensity of the atmosphere in which the participants felt during their ASMR experience.
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As you can see from this graph an extensive number of candidates felt that their ASMR experience was dangerous in emotion. Volunteers also commented that certain sound were deemed to be “harsh” in nature. 16.5% of volunteers commented in this way showing that it became a common occurrence throughout the experiment. (Sensory determinants of the autonomous sensory meridian response (ASMR): understanding the triggers, 2017) 
Another comment that was made many times was that of natural sounds, a large amount of the volunteers found that a natural sound was seen to be a highly more immersive sound. The use of Whale sounds and sounds of the ocean that have been recorded and produced onto disk are widely available and are found to be very helpful and reassuring to women going through troubled pregnancies. 



















Chapter 4
[bookmark: _Toc500899008]Application of sound within modern media. 

Within film and visual media with accompanying sound, the bigger picture in looking at the finished piece means that the sound department must work in perfect coherence with the visual department. Within film and television, the Foley and sound effects artist must determine which sounds fit into the circumstance of what the visual is attempting to portray. 
Diegetic and non-diegetic sounds are a key aspect of the audio within a film as it gives a more rounded and immersive experience for the audience. A diegetic sound within the film is a sound in which its origin is present within the scene. For example; seeing a person smash a glass in rage, within this small act there would be many diegetic sounds, the glass smashing, the actor potentially making a vocal gesture and possible reaction sounds depending on the frame. On the other hand, a non-diegetic sound is when the sound occurs out of shot for example a knock at the door or hearing distant gunfire within war films for example. The attention to detail when creating a soundscape for a film can take the visuals from good, too great. Within many realist films, the director may choose deliberately to tell the Foley or sound designer to remove the non-diegetic sounds to add immersion into the visuals and to add tension especially within horror films for example the Blair Witch Project. The absence of the non-diegetic sounds within the tense sequences pulls the viewer in closer and closer to gain the best scare possible. 
Along with the perception and emotional reaction to sound within film, the perception of visual imagery while accompanying a sonic event can change the intended timbre of a song or composition, Indiana born dubstep producer Figure is a prime example of allowing visual media to drive the story and timbre of his intended compositions. Figure is a dubstep producer who concentrates on the macabre and develops his tracks to pay tribute to horror films. His collaboration with Code Pandorum on his EP- Monsters 7, the track RedRum (Figure, 2016) takes ideas and elements from Stanley Kubrick’s masterpiece “The Shining” (The Shining, 1980). This sound design composition is made up of a lot of Dubstep influences although it is seen more as a Sound Design Composition than a song due to the amount of unique sounds and software instruments used within. The visuals to accompany this composition are edited clips from “The Shining “and are dowsed in a red colour correction to add to a dangerous and violent feeling to the composition. Along with the colour correction the choice of video clips within this composition have been carefully chosen due to the nature in which section of the track. The most intense clips from the film were chosen to be put into this composition to accompany and further strengthen the intensity of the track. (Figure, 2016)
One of the most important fundamental elements that film, or television need to have to be successful is a score, not to be confused with a soundtrack, a film score is an extended piece of music that is written specifically for the visuals. The score is usually an extension of the visuals as it can carry emotion further and push timbres in a way that video cannot. For instance, in Pearl Harbour (Pearl Harbour, 2001) the death of one of the main protagonists lasts for a generous 2:30 and throughout this seen the melody underneath the visuals is repeating to drive the significance of the scene, only to open into a more full and melodic piece towards the actual death. Within this scene, the visuals however hard hitting and sad they may appear is accentuated by the emotional undertones of the score and its rich use of a saddened timbre. 
World renowned film composer Michael Giacchino released a guide on Vulture.com about how to compose a successful film score, this six-step guide to composing a film score contains various information such as giving the audience what they want along with as a composer not being afraid to do your own thing when the time is right. Step 1 in his guide is titled “Repeat, Repeat, Repeat” and is based around his Oscar winning score for Disney’s Up (Up, 2009). Within the opening sequence of this film, it celebrates the life of the main character Carl and his wife Ellie, Giacchino talks about how he repeated the melody and only changed the orchestration and key of the melody to work in coherence with the characters growing older and then slowed the melody down when approaching the death of Ellie. When considering this way of thinking, repetition in score is a useful tool as it fills the acoustic environment as a background element only to become the foreground when needs be. Step 2 in this guide is regarding “Doing the opposite of what your “supposed” to be doing”. In this section he talks about the very emotional and climactic scenes. Instead of creating very cinematic sounding sections that are loud and proud, sometimes the beauty is in holding back and giving the audience time to take in the magnitude of what is happening on screen. “If you're dealing with someone who is going through a hard time, you're not going to sit there and yell at them and ask them how they're doing and be loud. You're going to be as quiet as possible and talk to them and figure out how to help. That's how I think music should be.” (Patches, 2013)                                                           Step 3 and 4 are very transferrable with each other as they are melody and creatively based, step 3 being titled “Know when to strike on your own” and step 4 being “if they want melody, give it to them”. These in mind the composer has the option to show their own creativity while keeping the audience in mind and giving what the audience wants to hear. Step 5 refers to using old composing styles that we prevalent during the 60’s and 70’s and finally Steps 6 is titled “Be Quick” and is about trusting your heart when working under the pressure of time and deadlines, if you feel that what you have composed is right, do not chance and trust your abilities. (Patches, 2013)  


















Conclusion

This dissertation has discussed the various ways in which sound and audio stimuli is applied and perceived alongside visual stimulus. As Chapter 1 brought forth the idea of Resonance and Entrainment being a core cognitive process for a human to perceive audio and to be able to understand rhythm as a concept, the theories behind the cognitive process of sonic perception remain to be open to decision. Chapter 2 and the works of Michael Chion a French composer turned Synchresis expert discusses the complex correlation between Audio and Video. His ideas and research promote the importance of audio and video as a single entity. The relationship that these forms of media have together is one of the most important aspects of storytelling in film especially. Along with the harmonious relationship that audio and video have. Michael Chion’s research also delves into the 3 listening modes, Casual, Semantic, and Reduced listening. These are categorisation for the 3 ways we cognitively process sound depending on the sounds origin or source. Casual listening being the most frequently used to determine the sounds origin or source. Reduced listening being the way in which we hear and concentrate on a sound due to its audible characteristic. And semantic listening is a speech based listening mode where our brain has processed that it is spoken word allowing our brain then to decipher what has been said. Chapter 3 is about a slowly growing internet phenomenon that is ASMR, Auditory Sensory Meridian Response is the reaction our mind and body must sounds that have a certain timbre, for example; whispers, whispers contain a lot of high frequencies which may trigger certain parts of the brain causing a physical reaction; shivers, hair standing on end. In many cases ASMR is used as a calming method and has mood changing capabilities allowing the possibility of being used as treatments for mental illnesses.  The application of sound in modern media is present all around us without us even knowing. Michael Giacchino’s personal six-step guide to how he composes audio for his films allows an insight into the industry of sound design and film composition. The application and perception of sound in modern media has been discussed throughout this dissertation. Taking forward a lot of the research put into this piece of writing will allow endless possibilities of study within my field.  
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