



[image: C:\Users\Darren\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Medical-Diagram-Descartes-Vision-and-visual-perception1-300x238.jpg]The three key words which will underpin the research are: Perception, Psychoacoustics and Music Post-production. The key words, while being dealt with as individual terminology and elements, have many overlapping characteristics, being perception is primarily psychology based while music post-production and psychoacoustics share elements of physics. Psychoacoustics is the concept that helps explain the practice of music post-production, contextualising the practice. Music post-production is a complex multi-faceted field of research, one which is much too wide to be explored in depth at this level. This dissertation will narrow down the field of view to specifically explore music post-production. Also, the term mixing and post-production will be used interchangeably with the term music post-production. The overall structure of this discussion will first explore the ideas and concepts of perception. First, the establishment of what the term perception means will be explored followed by the different sub-categories of perception. This will then lead to auditory perception which then relates to the second point which is psychoacoustics. The discussion of psychoacoustics will first define what the term psychoacoustics means followed by the concept; the Haas effect and will look at the thinkers behind the concept; Lothar Cremer and Hans Wallach. This will then merge into the last keyword, Music post-production and look at how the Haas effect.Figure 1; An image illustrating the idea and concept of perception (Iliopoulos, 2018)

To understand the theoretical concept of perception and its practical application, specifically in terms of sensory perception, it is first necessary to understand perception as a whole. Perception is an active Interpretation of information from external sensory information with the combined with concept of subconsciously and consciously retaining past knowledge formed by past experiences used to create an interpretation to effect an individual’s interpretation to an event or experience (Sokolowski, 2008). The information is used to form an unconscious explanation to an experienced event as response to what is observed, contextualising the reality surrounding an individual to make sense of the sensory information, social information or neurological information that is presented (Cowey, 2013; Azzopardi & Evans, 2017). Perception is shaped by an individual’s past knowledge and all that an individual has experienced which suggests that an individual will perceive something differently to another individual even if original source is the same (AGoodale & Humphrey, 1998). The interpretation that comes from a perceived concept or idea attaches meaning and value to what is being perceived and will affect what is perceived in future (Giles, et al., 2016; Faivre, et al., 2014). What is perceived then becomes a part of the individual and will affect future opinions and interpretations (Krishna, 2011).
The different concepts and theories surrounding the kinds of perception and some can be put into many category’s ranging from; sensory perception to social perception and neurological perception along with many more other theories and concepts. (Open Biological and Biomedical Ontologies, 2018) However, the vastness of the subject is too great, therefore the majority of the focus regarding the subject of perception will be on Sensory perception as it relates to the concepts and theories of psychoacoustics and the practices used within music post-production.  The concept of sensory perception studies the perception of reality through the different senses ranging from; vision, sound, touch, taste, smell, pain and many other disputed physiological senses combining with the psychological interpretations of the mind (Open Biological and Biomedical Ontologies, 2018).
[image: C:\Users\Darren\AppData\Local\Microsoft\Windows\INetCache\Content.Word\2131.gif]Auditory perception is one of the many subject arias surrounding sensory perception. Auditory Perception discusses the aptitude of the human mind having the ability to interpret sounds and make sense of the information conveyed through sound. Auditory perception accounts for the ability to determine the differences between volumes, pitches, rhythms and the sources of a sounds. (Shirleys Preschool Activities, 2016) It is thought that auditory perception helps forms an auditory conscience that helps humans internalise thoughts and helps individuals in reading and writing, as it internalises the language used leading to quicker processing of information (Open Biological and Biomedical Ontologies, 2018). Auditory perception has a major contributor in explaining the concept of psychoacoustics and its affects on the mind. Whereas the subject of auditory perception explores the subject within the context of the human psyche, psychoacoustics is the bridge between physical reality and the mind and explores the phenomenon’s that happen physically, biologically, neurological and psychologically. Figure 2; A diagram of the inner-ear, demonstrating who Psychoacoustics can affect the inner-ear (Payne, 2016)


Psychoacoustics is the idea and study of how sound is perceived and uses physics and biology to explain what is happening that is affecting the human psyche (Ballou, 2008). Psychoacoustics explores the concepts that surrounds sound when it enters the ‘inner-ear’ and the auditory-processing that the brain interprets as sound, converting kinetic energy that is perceived as sound into neural-information that the brain can process and interpreted as sound (Plack, 2005). The biological aspect of Psychoacoustics looks at the workings of the inner-ear and how the mechanisms that makeup the inner-ear can affect the way that sounds are perceived (Ballou, 2008). Biology also has a roll in explaining why certain Psychoacoustical phenomenon occur and how these effects are an ‘evolutionary’ advantage in aiding humans survive (Hiroshi, et al., 2006).
One thinker that explores the concept of Psychoacoustics is the German engineer Lothar Cremer (1905-1990) who was first explored the Psychoacoustics concept, the Haas effect (Cremer, 1984). Lothar Cremer was the first to explore the idea but Hans Wallach (1904-1998) is recognised for his involvement into creating the theories behind the Psychoacoustical phenomena the Precedence effect also known as the Haas effect named by Helmut Haas in his Ph.D. thesis in 1949 (Haas, 1951) (Cremer, 1948). The concept of the binaural psychoacoustic effect comes from the idea of perceiving a single source sound and having the ability to determine its place and direction in an environment without pre-knowledge informed by other stimuli (Blauert, 1983).Haas determined that the human auditory system gathers information about the direction of a source of sound due to the differences in arrival time in each ear and that early reflections of a sound bouncing off nearby objects help in determining a direction in which a sound is coming from (Haas, 1951). This also gives information about the environment in which a listener might be situated in due to later reflections also known as the ‘reverb’ an environment (Hass, 1972). The later reflections tend to have minor alterations and imperfections in comparison to the original source leading to differences in volume and frequency depending on the size, shape and material in which the environment was made from. Haas forms a significant field of research within Psychoacoustics, however, other relevant theorists such as Lothar Cremer and Hans Wallach will be further research and explored. 
The concept of the Haas effect is heavily used within modern music post-production for example, even though the Haas effect is based using a physical source within a physical environment, there are ways in which in creating the effect digitally (Madsen, 1970). The effect can be used within recording settings to mask the perception of Directional recording, where one sound obscures the apparent direction of another (Theriot, 2012). Panning or a Panoramic Potentiometer as it is formally known can be achieve a similar effect, where volume of a sound is biased towards ether the left or right channel on a mono or stereo mixing bus to give the perception of space and positioning to the source. Even though this effect has similar outcomes, it has not got the same effect on a listener in comparison to the Haas effect, Panning sounding more ‘artificial’ in correlation to the Haas effect (Pre-Mastering Tips, 2014). 
[bookmark: _GoBack]One example of a mixing engineer who practices the concept of the Haas effect as an artform rather than a concept is Chris Lord-Alge. Chris Lord-Alge is an American mixing engineer who has worked with countless artists and who has won mutable Grammys (Lord-Alge, 2017). Slap-back delay is the term used within technical music, post-production circles and it primal is used to give a single tracked instrument a sense of space to make the recording sound more cohesive (Recording Boot Camp, 2015). The connection between music post-production and different the elements of psychoacoustics will be explored further as part of the ongoing research process along with areas of the relationship of auditory perception and psychoacoustics will also need to be explored to help further understand how both subjects influence each other. 
[image: C:\Users\Darren\AppData\Local\Microsoft\Windows\INetCache\Content.Word\mixers2.gif]Figure 3; This is a diagram of an additive mixing desk with buss-roughing (Art Sites UCSC, n.d.). 

Within the context of this research, ‘mixing’ refers to the post production process, rather than its association within electronic dance music. Mixing in this case is both an additive and subtractive process of pre-existing material to produce a ‘composite audio recording’ (Oxford University , 2018).
Whereas the composition stage is the creative creating aspect of the production pipeline and recording is the technical aspect of the production pipeline, mixing is where both the creative and technical meet (SHOOT, 2011). Mixing takes place once the recording process has finished and sculpting of the overall sound of a song needs to take place (Weiss, 2011). This process includes levelling each instrument, using EQ to alter the audio tracks by reducing or increasing the frequency response of a track, adding compression and many other processes and effects to change the sound of individual tracks that effects the overall sound of the song (Rumsey & McCormick, 2009). The process of mixing after recording is important because it transforms raw-unprocessed, individual audio tracks and processes them so that the overall outcome of the process results in a single, stereo audio track in which the content is one cohesive ‘Mix’ rather than a track that is perceived as disjointed and unfinished (StudioPros. Inc, 2010). 
Although mixing heavily relies on the technical knowledge of an engineer, the process heavily relies on the artistic skill of the engineer as the engineer relies of their ears to listen what the song needs and makes decisions based on opinion and what the engineer perceives of the music rather than mathematical equations (Droney, 2005). The skill of mixing heavily relies on the engineer’s perception and what the engineer believes what a song needs within a track, so this links into the subject of perception  (Droney, 2005). More research into the relationship between the concept of perception and the practice of music post-productions in future along with further understanding the correlation between the practices of Chris Lord-Alge and how they relate to perception. 
Additional fields of research will include the different concepts and theories behind composition and how they relate to perception and how psychoacoustic phenomenon can be used within the compositional process. Also, further research into the connections between post-production and psychoacoustics, where psychoacoustics phenomenon is incorporated into the post-production process. Example ideas and contempt coming from theorists such as; Lothar Cremer and Hans Wallach along with the application of the theories, examples from the practitioner Chris Lord-Alge including how other theories such as; Frequency Masking, The Haas effect, The Inner Ear Acoustic Reflect, perceived loudness, along with many more other psychoacoustics affects. Further research is necessary of the subjects regarding the three key words was to be explored in future, in order to facilitate additional comprehension the practices, ideas and concepts that has been explored within the discussion. The undertaking of the key words; Perception, psychoacoustics and music-post production are relevant to the personal practice of Music Technology because the perception and psychoacoustics area focus on the concepts and ideas that be utilised within the practice of the post-production pipeline. Also by exploring these subject areas, an expansion of creative ideas and concepts can influence future works and practices. 
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