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Abstract
The perception of music depends on many factors. When a person 
can identify any pitch without any external reference, that person 
is said to have perfect pitch. To date, the perfect pitch has been 
considered one of the most important, perhaps more than the 
relative pitch, but we see that is not necessarily so. In this review, 
we will make an analysis of how absolute pitch affects people in 
their performance, as well as the possible brain locations. In turn, 
we’ll show comparisons with musicians and non-musicians, with 
speakers of second languages to appreciate how far the perception 
of sounds is acute.

Keywords: absolute pitch; auditory perception; pitch discrimination; 
gestalt; music

What is the Absolute Pitch?
The Absolute pitch is the ability to remember the exact values of 
the musical tones permanently: it is a musical memory.

It is a rare skill that has an incidence below 0.01% in the general 
population. Part of its rarity is because the absolute pitch is 
something usually evident only among those with musical training 
as untrained persons often have no knowledge of the names of the 
notes, as a rule.

Currently the most used is the tone on tone, which is what usually 
has the most non-musicians or musicians without perfect pitch. 
With relative pitch, one can perceive if the intonation rises or 
falls, if a note is higher or lower or if a melody is familiar. It is 
an inherent characteristic of the auditory system, and that does 
not usually require extensive experience or training to develop, 
as it is present even in young children, who from childhood can 
recognize small transpositions [1]. Some authors suggest that the 
development of absolute pitch depends on the training a person 
receives throughout his career. However, the results of a survey 
of more than 600 musicians, 40% of the ones that started training 
from the age of 4 mentioned it, but only 3% of those who started 
training from the age of 9 or later said they acquired the skill [2]. 
So, this would indicate that it depends on the formation, if so; it 
would be a very early dependence, usually between 6 and 7 years. 
This training should be gradual and also by diatonic scales to go 
through stepping ear tones. In turn, we have seen that a genetic 
predisposition to the growth of this ability is accentuated [3].

It should not be difficult to identify the sound of the human voice as 
it is something to which we are exposed every day, but these people 
have problems when discriminating the singing voice. Perhaps 
more exposed to the proximity of the instrument itself creates a 
link that familiarity and sounds from any minstrel will be easier to 
recognize, but this still does not give an explanation to the question 
of why it is difficult to discern the pure tones that are sung since we 
live in the world full of interactions.

One of the oddities of people with absolute pitch is that they can 
associate the names of the note’s isolated tones more easily than 
if given a comparison of individual differences in the same tone 
as the focus is something that is widespread in these people and 
therefore, is understood to be the explanation for this peculiarity.

Precisely because of that association with the names and display of 
the voice it is that we take the model of Koelsch of the neural basis 
of perception [3], which shows the interaction between music and 
language syntax. It shows that both domains require contributions 
from neurons that are located in the same location (Brodmann 
Area44).

Despite employing the same area, experiments show that within the 
same, remains neural subpopulations mediate a syntactic-musical 
processing. The problem now is to try to establish the link and not 
just in the area of language and music that has been superimposed, 
but whether absolute pitch benefits equally.

Approach to the Field
All articles presented in this review are drawn from different 
databases with the aim of achieving a good reflection to show 
the concept of absolute pitch, and its perceptual mechanisms and 

https://www.linkedin.com/vsearch/p?company=Centro+M%C3%A9dico+Los+Paseos&trk=prof-0-ovw-curr_pos
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possible neural basis involvement. It is a field that is currently being 
investigated quite differently, but why does the exclusion criteria 
have to be different. It took about five years (2007-2012) before 
the start of any mentioning, except for a couple of articles that 
appeared later and were relevant to the case. The databases used 
were Pub Med and Scopus, with the words: “music perception” and 
“pitch discrimination”.

Of the 32 results, they treated the most important issue but left a 
few, which have been included in this work. These were linking 
themselves to achievement obtained by each and had also been 
presented, which are located in the Pub Med database.

A second search was performed by modifying the terms “absolute 
pitch” and “auditory perception”, to which they managed to hold 
about 41 results, discarding articles dealing with pigeons or any 
other type of animal in general.

The last search was done with the words: “gestalt” and “auditory 
perception.”

This appeared in 61 documents, of which was ruled out all of those 
related to children and the development, since, in this case, we 
focused on finding items that encase us to the possible theories of 
Gestalt or towards a comprehensive framework for the music about 
auditory perception. All animal studies, as in previous searches, 
were discarded.

Differences between People with and without Absolute 
Pitch
The performance of people with perfect pitch is identified when 
any Western tone is much higher in both tone sequence as in most 
tonal tasks concerning non-musicians. Also, they have “Working 
Memory” because it is supposed to be more developed due to 
higher regions like the superior temporal sulcus (STS), associated 
with speech analysis, and has been stronger in the musicians who 
have the ability than those who do not [4]. It is noted, therefore, 
that absolute pitch is not only influencing the perception, but 
it is important for this and can be observed through fMRI as it 
shows the affected areas, located in the left hemisphere; this region 
is aimed at tonal perception [4]. If we continue to see the tones, 
something we will have to look at is if people who have this ability 
are affected by the transposition of melodies. We have seen that 
the performance is much better in non-transposed melodies, with 
a higher percentage hit then those who were the tone (atonal they 
are more complicated). All this was proven in an experiment with 
120 melodies, half tonal and half atonal, which began in the middle 
C and moved from G3 (third octave) to A4 (fourth octave) [5]. 
One thing that is clear, people with perfect pitch typically perform 
the following thought in their head: If a range is referenced in C, 
they can listen quietly; but if the interval is referenced in another 
note, they cannot hear so enjoyable and want to carry it, as they 
have misheard relative and are not able to establish another type 

of strategy [5].

The problem we are finding is that there are many language 
dictionaries but not the same for music, as dictated by other studies 
[2]. For example, the important thing was to play music that the 
musician has mastered the instrument. Instrumentalists heard their 
works or their instruments, and other works were also selected. 
What could be demonstrated is that listening to music played on 
the active instrument uses more extensive brain areas to listen then 
to any other music played itself, which can be explained by “leaving 
the baggage behind” in a sense. When listening to music, areas of 
the left hemisphere, such as the inferior frontal gyrus (area 44 and 
Brodmann Area 6), the inferior parietal lobe and the medial frontal 
gyrus are activated.

Therefore, there is an activation of the left auditory cortex that is 
associated with all the biography of “listening” and is a selective 
response to musical instrument specialization of the individual 
[6].

Musicians, and add the ability as a plus to count, they have shown 
improvements in language skills. Such as phonological processing, 
verbal memory, discrimination voice, mastery of a second language 
and the identification of lexical tone, which can be seen thanks to 
the location being studied in areas of the similarity of language 
and music [7]. In an experiment on four sounds to differentiate: 
piano, pure tones, singing voice and a synthesized voice in the trials 
in which it was measured, tones were separated by intervals of 3 
seconds. This was so it could not be used as a coping strategy in 
relative pitch capacity more common than people usually have. 
It is the most useful skill since harmony helps in quickly locating 
and hearing the stimuli. Hence, the separation is not to study any 
response. In this experiment, the subjects were asked whether 
they had heard all. Most said yes, some who did not recognize 
but a few, said they did not, i.e., more than half the people showed 
evidence that they had heard all without explicit knowledge of 
their condition.

Furthermore, we observed it is expensive to identify the voices. 
One explanation for why it costs so much to identify the voices 
is in studies on neural correlates of the perception of voice. As 
is well known, human voice conveys much information either 
emotional or paralinguistic through discourse, with linguistics [2]. 
It is observed that the brain regions that appear to be involved in 
these mechanisms may also be set aside for non-referential hearing 
mechanisms, so that when we hear singing voices, our response 
is much stronger because we are neurally more active (cortical 
activation is far greater).

The tonal structure of western music is so vivid and provides so 
much information that has been verified that mere exposure 
to it, in everyday life and thanks to the implicit learning that is 
achieved in implementing previously acquired knowledge [8]. (See 
Appendix 1)
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What provide us the Absolute Pitch?
The absolute pitch is a skill that few people get. As mentioned at the 
beginning of this review article, in which we see that as a general 
rule, only 0.01% could say that they have it. However, others show 
that this percentage is a bit wider, figures as much as 3 to 5%, 
particularly in Europe and America. However, this figure would 
rise a little more if we included Asia because it is believed that the 
prosody of language helps to improve this capability. However, this 
is being investigated and is only speculation today [9].

As we have seen, the age of onset is critical when it comes to 
the acquisition of absolute pitch factor. When music lessons are 
taken in the first years of life, seven years as a very late age, and 
also choosing the instrument of piano, the performance will be 
much higher since the interaction will predispose there being an 
increased likelihood of future musical training. The advantage of 
playing the piano over other instruments to create the perfect pitch 
is its stability in matters of scale. It has a system that maintains a 
middle C while other instruments move their scales and arpeggios, 
so this helps the child to create a stable environment and to promote 
a mental representation of tone environment. However, it has not 
been found that there is any evidence of older people with absolute 
pitch for piano tones among pianists, although some studies are 
showing that the piano helps identify colors more easily [2].

Recognition of harmony is something that many researchers relate 
to absolute pitch, as capacity with our brain is innate in this regard 
[10]. Many want to see what the neural correlates are in explaining 
what kind of preferences can make them directed to this kind of 
ability. Moreover, there is the fact of coding of acoustic signals, 
ranging up to about 5 kHz, which contradicts the experimental data 
at the University of Music Fryderyk Chopin that show how some 
people with a complete absolute pitch may even reach 10 kHz [9].

Regarding the harmony, we have the problem of location. In the 
East, there is not a regular in music so to speak, although there are 
scales that are based in many works and then take development. 
However, to appreciate the nuances we go to the Western tonal 
music, where we can generate base expectations. The Western tonal 
system used is divided into subsets of 7 tones, defined as hues (C, 
C# / D, D, D# / E, F, F# / G, G, G# / A, A# / B, B). In each of these 

colors, we can construct perfectly consistent (three accompanying 
notes or tones).

People with absolute pitch show the highest level of performance in 
non-transposed melodies. Gestalt psychology references invariance 
of the melodic identity as an important property imposed by them. 
It shows that despite the change of tone melodies by transposition 
provided that the intervals between the tones are kept accurate, 
there will be an equivalence and hence a melodic perceptual 
pattern [5].

Conclusions
The perfect pitch is the ability of a person to remember the exact 
value of a musical tone, being a musical memory permanently. 
We could compare the absolute ear with a long-term memory for 
musical notes because one of the oddities that have been seen is 
that these people can associate the names of the notes to the pitches 
more easily, especially if the pitches are isolated.

This remains a rare or particular skill, which was excluded 
deliberately for some time from the experiments since it is assumed 
that people with absolute pitch employ strategies that do not have 
it or are not able to develop, such as pattern recognition of tonal 
leading to a rapid identification of musical tone. That is why the 
experimental melodies and tonal hierarchy has escaped research 
until recent years.

Another aspect to be noted is that it is a skill that is acquired before 
the age of 5 or 6, but the cut would be at seven years, after which it 
is assumed that the child, who would be receiving musical training, 
would not have much chance of developing this capacity. It should 
be added that not all environmental factors, genetic feature though 
not many studies can support this data; it is known that both 
parties to the possible formation and development of the capacity 
or ability are required.

Finally, having difficulty in identifying the singing tone, this is 
perhaps explained by the proximity to the instrument, because in 
general, they tend to be skilled or related to the world of music. 
This last question, as genetics part two questions are left open to 
research.  This is an area that is being investigated and that, even 
today, new results continue to emerge that can modify existing 
theories.
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Table 1: Summary of Results of articles

ARTICLE HYPOTHESIS SAMPLE METHOD DISCUSSION/RESULTS

Auditory Stroop 
and Absolute 
Pitch: An fMRI 
Study

Investigate the 
tonal and verbal 
perception and 
Working Memory 
in musicians with 
and without abso-
lute pitch.

8 musicians (AP), 3 ᵹ → 
25.4 years

They start - 
studying music 
at 5.94 years.

8 Non-musicians (not AP), 
1 ᵹ → 24’8 years

They start - 
studying music 
at 6.38 years.

2 test:
1st. 13 tones, Fᵹ 4 (370 Hz) 
to Fᵹ 5 (740Hz). Each tone is 
presented 4 times, resulting in 
52 sine waves (500 ms).
2nd. 12 sine tones (pure), 
presented 4 times, resulting in 
48 shades to name. C2 (65 Hz) 
to G5 (1568 Hz).
To be sure, they put two tasks 
(verbal / tonal).
It applied in a manner that was 
consistent / inconsistent (note 
that corresponded with the 
sound heard or not). [Stroop 
Task]

Better performance on tasks tonal mu-
sic with AP. No significant differences 
in verbal tasks. Significant differences 
in the congruent condition, but not the 
incongruous.
Tonal perception → HI
AP musicians have not only increased 
but better performance WM tone se-
quence that non-musicians. In fMRI, a 
marked response in STS / STS musicians 
and non-musicians STS AP on the left 
side while collecting stimulus tone. Im-
portant structures in phonological and 
categorical perception. Increased STS 
region is associated with the analysis of 
speech (and is activated when listening 
to music).
The AP influences perception.
SGT / STS for verbal and tonal percep-
tion overlap harder musicians with no 
musicians AP.

Selective Neu-
rophysiologic 
Responses to 
Music in Instru-
mentalists with 
Different Listen-
ing Biographies

Analyze the 
role of “listen-
ing biography” 
(experience of an 
individual to long 
term with a cer-
tain type of audi-
tory input) in the 
neural-perceptual 
plasticity.

9 violinists 
                        Mean = 
27’25 years
                          (range 18-
50)         7 flutists 
They have been playing 
at least 10 years and they 
started playing before 
12 years. Average = 8.06 
(range 3 to 12)

12 sec. the Partita in Am. 
(Flute) and Dm. (Violin) J. S. 
Bach. [Incentives]
- Parts of the same kind, time
- The timbre of each subject 
was judged previously
There were 75 tests per instru-
ment and 25 of these were 
invalid. 14 seconds TR trial had 
a total of about 41 minutes, 
combining fMRI testing.

Listen to music played on the instru-
ment itself (I play violin, I hear violin) 
more active and more extensive brain 
areas hear music played in another (I 
play violin, I hear flute). : Left Hemi-
sphere areas are activated: inferior 
frontal gyrus (A44-A6), inferior parietal 
lobe, medial frontal gyrus. 
There is an activation of the left audi-
tory cortex associated with listening 
biography and a selective response to 
music instrument specialization.
Music training facilitates music-syntac-
tic processing, then associate experts.

Recognition 
of notated 
melodies by 
possessors and 
nonpossessors 
of absolute pitch

Examine whether 
people with 
absolute pitch 
recognize melo-
dies transposed 
or have difficulty 
in recognizing 
as transposed 
intervals.

31 students of music 
theory:
- AP 9 (7 received musical 
training in childhood)
- 18 non-AP
The rest did not attend 
the 2nd session of the 
test
* (Data for not complet-
ing five sessions and 
experimental system 
problems were excluded).

120 standard melodies with 7 
notes of equal duration, half 
tonal and atonal half, divided 
into 3 experimental sessions.
- Always they began in C, mov-
ing from G3 up to A4.
- The comparison was made in 
3 levels of tone. A played on 
the same pitch as the notation, 
begun in C (condition not 
transposed). Another carried 
four semitones lower, starting 
at less G# and last, carried six 
semitones higher, starting at F# 
(transposed condition). Each 
chord: 640 ms. duration and 
interval of silence the same 
time.
Say if the melody is heard equal 
to or different. A window mode 
feedback showed.

Best performance not transposed 
melodies for people with AP. (Mayor 
tonal %).
- People with AP show the highest 
level of performance not transposed 
melodies.
AP Advantages:
- Useful for musical dictation
- Representation of the tone of a score.
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Musicians and 
tone-language 
speakers share 
enhanced brain-
stem encoding 
but not percep-
tual benefits for 
musical pitch

Compare brain-
stem responses 
English and 
Mandarin Chinese 
musicians for per-
ceptual discrimi-
nation of musical 
pitch.

11 English musicians (7 
ᵹ 4 ᵹ)
11 non-English musicians 
(6 ᵹ 5 ᵹ)
11 Mandarin (5 ᵹ, 6 ᵹ)
Average age 22.8 ± 1

4 triads arpeggios that differ 
only in the third chord.
- Two chords (major / minor: 
Western music)
- Two arpeggios detuned ver-
sions of previous chords.
Six harmonics were used with 
100 ms. Duration. Each arpeg-
gio lasted 300 ms. (from the 
more refined the more out of 
tune).

Regarding the major chord, musicians 
respond more easily than the Chinese 
and non-musicians (in that order).
The brain stem contains musicians larg-
est magnitude responses FI (Frequency 
Intensity or consistent basis) than non-
musicians. The Chinese only exceed 
this non-musicians but in tune stimuli.
Comparing [M = C]> NM see the music 
or tone of linguistic expression is 
mutually beneficial to the brain stem 
mechanisms involved in music.

Absolute Pitch: 
Effects of Timbre 
on Note-Naming 
Ability

The tone of the 
voices can be 
difficult to iden-
tify the holders 
of AP. Identify 
then test tones 
were presented 
in four different 
ring tones: piano, 
pure tone, natural 
voice (sung) and 
synthesized voice.

198 participants (107 ᵹ, 
91 ᵹ)
Average age = 30 years
People from Brazil, US, 
Europe, Canada.
Childhood Music Lessons 
(only 9% took classes 
from adolescence)
Instruments: piano, violin, 
viola (most common).

Four rings to differentiate: 
piano, pure tone, singing voice, 
synthesized voice.
4 blocks, one bell, with 24 trials 
for each of them (including all 
notes of the chromatic scale).
The separation of the tones 
was 3 sec.
Clicked on a screen similar to 
a piano.

There are great individual differences. 
Normally, those who score high on a 
bell, which had low in others and vice 
versa.
Better performance with pure piano 
tones. No significant differences be-
tween natural and synthetic (no influ-
ence of vibrato). Differences between 
pure and natural tones (better discrimi-
nation of pure tone, p = 0.001).
People who started music lessons 
before age 5 scored higher than others 
(p = 0.05)., As well as those who began 
to 6. From 7 years the difference is not 
significant (cut set point).
The use of the instrument of piano 
performance improvement, both taken 
in childhood and subsequently elected.

Absolute Pitch 
and Its Frequen-
cy Range

Estimate the 
maximum tonal 
range (or ranges) 
where AP holders 
could recognize 
musical chroma 
(height sound).

We investigate 250 
students at the Fryderyk 
Chopin University of 
Music.
Screening test in groups 
of maximum 15 partici-
pants:

25 random - 
stimuli piano 
along 5/8 AP 
→ 9 experts 
selected from 
the sample to 
participate in 
the experiment.

Recognize 108 pure tone in a 
chromatic scale of 9/8 (from 
E0 = D9 = 20.60 Hz to 9996 Hz). 
Were presented individually 
tested 60 times, with a separa-
tion between tones 3 sec. 
They must listen to the tone 
and, after recognizing, tap the 
screen of a computer or a key. 
90-minute sessions.

The resulting group of experts was less 
homogeneous than expected.

The percentage of correct recognition 
of each pitch was calculated and found 
to be in the frequency range perceived 
pure tones for holders of a 5/8 AP, 
ranging from C3 (130.8 Hz) to B7 (3951 
Hz) stretched. * A person showed up to 
10 kHz full perfect pitch.

Neuronal Mech-
anisms Underly-
ing the Percep-
tion of Pitch and 
Harmony

Pitch perception 
is essential for 
harmony and 
relationship with 
the music.

---- ----

The coding of acoustic signals 
is up to about 5 kHz. Recogni-
tion of musical harmony is an 
intrinsic property of our brain.                                                                            
Our neural correlations can explain the 
preference for harmonic relationships 
to music.
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Priming in Mel-
ody Perception: 
Tracking Down 
the Strength of 
Cognitive Expec-
tations

Checking the 
influence of 
processing speed 
of tones and rep-
etition in the per-
ception of melody 
by controlling the 
sensory compo-
nents of expec-
tations in the 
melodic material.

Experiment 1:
22 students from the 
University of Lyon.
Musical experience, from 
0-13 years (mean = 4.1 ± 
5.0 years).

Musical priming. Investigate 
tone processing a task with a 
buzzer.                         Partici-
pants had to see if the target 
tone was played by one of the 
two rings (A or B).      12 pairs of 
melodies to guess by 12 major 
keys. There were two bars of 
4/4 (eighth and black), which 
only differed in tone of the first 
measure: a note was natural 
in a melody and the other was 
altered (either with sharp, well 
with flat). 8 Melodies in total.                    
The task: after identifying the 
bell, say what it was.

People are sensitive to small changes 
within a tonal melody, even a single 
note.
With the rings shows that close to easy 
listening piano sounds, pure tones 
while away the wealth of information 
provided by the tones and sensory 
information reflected in the representa-
tions that appear in the musical score.

Experiment 2:
38 students from the 
University of Lyon. Experi-
ence music, between 
0-15 years (mean = 2.62 ± 
3.92 years).

No priming musical. Observe 
melodies performed with pure 
tones. The melodies are those 
previously described in the first 
experiment.

The task of identifying timbre based on 
pure tones is more difficult to identify 
timbre based on piano sounds (Experi-
ment 1). It stresses that the sounds 
of piano is a controlled experimental 
material.
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