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ABSTRACT

The research field of music therapy has witnessed a rising

interest in recent years to develop and employ computa-

tional methods to support therapists in their daily practice.

While Music Information Retrieval (MIR) research has

identified the area of health and well-being as a promising

application field for MIR methods to support health pro-

fessionals, collaborations with experts in this field are as of

today sparse. This paper provides an overview of potential

applications of computational music analysis as developed

in MIR for the field of active music therapy. We elaborate

on the music therapy method of improvisation, with a par-

ticular focus on introducing therapeutic concepts that relate

to musical structures. We identify application scenarios for

analysing musical structures in improvisations, introduce

existing analysis methods of therapists, and discuss the po-

tential of MIR methods to support these analyses. Upon

identifying a current gap between high-level concepts of

therapists and low-level features from existing computa-

tional methods, the paper concludes further steps towards

developing computational approaches to music analysis for

music therapy in an interdisciplinary collaboration.

1. INTRODUCTION

The use of music technology in the context of health and

well-being is becoming increasingly important, in line with

a growing interest in eHealth in medicine. Music’s affor-

dances such as emotion regulation [1], motor coordina-

tion [2], and social interaction [3], enable a broad range

of therapeutic applications. They feed into research on de-

veloping music technology for various contexts of music

therapy (MT) such as for supporting motor and cognitive

rehabilitation through musical biofeedback [4] and through

music-based applied games [5, 6], or through digital musi-

cal instruments developed for specific patient groups [7].

For a broad overview on different use cases of music tech-

nology for music therapy we refer to [8].

One of the main application fields envisioned for music

technology in the context of health and well-being is the
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support of data analysis from therapeutic sessions, includ-

ing analysis and visualizations of musical structures. The

computational analysis of musical structures has been one

of the main research topics of music information retrieval

(MIR) over the past decades. While MIR has identified the

health context as one of its future challenges [9], there exist

only few attempts to employ MIR methods for the analysis

of musical structures in the context of MT to date [10–15].

The goal of this paper is to provide an introduction and

overview on how MIR methods for computational music

analysis can be of use for active music therapy (employing

music making), specifically for analysing musical improvi-

sations from therapy sessions to support music therapists.

The contributions of this paper are threefold: First, it

provides an overview of the different contexts in which

music therapists analyse musical material from improvisa-

tions, and of their analytical approaches (Section 2). Sec-

ond, it identifies and describes different scenarios in MT

which can benefit from computational methods on music

analysis. (Section 3). Third, it identifies a current gap be-

tween high-level concepts of therapists and low-level fea-

tures of current computational approaches, and concludes

collaboration perspectives for MIR and MT researchers on

developing computational approaches to musical structure

analysis of clinical improvisations (Section 4).

2. OVERVIEW ON MUSIC THERAPY

2.1 What is music therapy?

The American Music Therapy Association describes mu-

sic therapy (MT) as "the clinical and evidence-based use

of music interventions to accomplish individualized goals

within a therapeutic relationship by a credentialed profes-

sional who has completed an approved music therapy pro-

gram" [16]. In a music intervention, therapists create musi-

cal experiences in a holistic manner involving the patient’s

cognition, emotion, movement and social interaction, to

approach issues faced by their patients. Music therapists

theorize that musical processes are correlated with psy-

chological processes [17, 18]: a musical change can indi-

cate a change in the patient’s inner state or in the interre-

lation between the patient and others. For instance, if a

patient with ADHD learns to focus during MT, or a patient

with Parkinson learns to have more control over their body

while playing music, these improvements can be generaliz-

able to other areas in their lives, because of the interdepen-

dence of human functioning [17]. For an overview on the
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Figure 1. Main forms and methods of music therapy with application areas for computational music analysis. This paper

focuses on the areas depicted by coloured blocks.

various affordances of music for therapeutic use, and clini-

cal and non-clinical contexts of music intervention see [8].

2.2 Active music therapy

MT is divided into active (music making) and receptive

(music listening) MT [19], see Figure 1. A common re-

ceptive method is called Guided Imagery and Music (GIM)

[20], in which the patient listens to music in a relaxed state.

The therapist guides the patient in bringing up the imagery

that emerges from their inner process in response to the

music, to explore their inner conflicts.

In active MT, creative methods such as improvisation,

composition and songwriting are employed, as well as

recreative methods such as singing an existing song. Cre-

ative methods are used to unravel underlying psychological

patterns [21]. For instance, if the patient acts mainly as the

follower in the interaction with the therapist during a musi-

cal improvisation (i.e. only the therapist initiates changes

in the music), this behaviour can help to unravel interac-

tion patterns and corresponding associations in daily life

interactions of the patient.

In improvisation methods, the patient plays or sings mu-

sic that they are creating themselves, either alone, with the

therapist or in a group. This paper focuses on the setting

of therapist and patient playing together. During a MT ses-

sion, the therapist is focused on creating the music together

with the patient (and the verbal evaluation of it), using mu-

sical interventions, such as changes in one or more musical

parameters like timbre, dynamics, or timing, to encourage

changes in the playing style of the patient. After the ses-

sion, the therapist listens to the recording of the session

and seeks to answer questions such as: In what way does

the patient interact? Where did it feel like we were in a

flow together (instead of the patient just playing for them-

selves) and what type of intervention caused this? In which

musical parameters is the patient very rigid and what inter-

ventions change that? The therapist then seeks to draw

parallels to other aspects of the patient’s life and could ask

the patient in the next session if the way they interact and

react to the music is the same in other situations in their

life. After this verbal reflection, these habits can be further

explored when improvising again. In this way, therapist

and patient try to slowly break out of typical habits in the

process of consecutive MT sessions.

In composition methods, the patient uses their impro-

visations to subsequently compose music. This could be

done for example by starting with a musical improvisation,

then selecting from the improvisations the parts or motifs

the patient finds most interesting to use in a composition,

then improvising again using these motifs, and so forth,

hence employing an iterative approach. This fosters inter-

personal trust through a joint process working towards an

explicit artistic product [22]. In song writing, the use and

analysis of lyrics is important, in composition the focus is

on using musical parameters and structure.

2.3 Analysis of music therapy improvisations

There exist many different approaches to analyse MT ses-

sions. In some of them, therapists analyse only the be-

haviour of the patient, and not the created music. Ap-

proaches that do analyse musical structures are called

music-centered approaches, such as the Nordoff-Robbins

method [23, 24]) and the so-called psychodynamic ap-

proach [25]. This paper focuses on the psychodynamic

approach, which suggests that producing music can help

accessing the unconscious mind such that the patient’s un-

derlying issues will surface within a musical improvisa-

tion. While analysing musical structures can be useful in

all MT methods and approaches, e.g. in receptive methods

pattern discovery could be helpful to investigate whether

specific patterns contribute to what patients prefer to lis-

tening to in specific contexts, we will focus in this paper

on active, creative MT methods (see Figure 1).

Bruscia, one of the pioneers for analysis of MT improvi-

sations (MTI), created the so-called Improvisation Assess-

ment Profiles (IAPs) [26], for which the therapist fills out

questionnaires based on their observations. The IAP con-

sists of six different profiles (called Autonomy, Integration,

Tension, Variability, Salience and Congruence). For exam-

ple, the Autonomy profile explores the intermusical rela-

tionship between patient and therapist, which could show

that the patient is a leader or a follower, where the patient

does or does not initiate changes in the music when playing

together. The therapist can observe this relationship in dif-

ferent musical dimensions, such as in rhythm, melody, or

harmony, but also in lyrics [27]. The Tension profile shows

how much tension is created through different aspects of

the music, relating to questions such as: is the tempo or

modality calm, or tense [28]? For a detailed description of

Variability, Salience, and Congruence, we refer to [17,28].
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Therapists typically do not use all profiles and dimen-

sions, but focus on one profile and fill out the questionnaire

for all musical dimension or analyse one musical dimen-

sion in all six profiles [10]. They choose the profile and

parameters based on the context: for instance, with MT

for a child with ADHD, it could be relevant to analyse the

presence of hyper-activity and how this changes over time,

for which the therapist could use the Tension profile.

The profiles describe high-level concepts from Brus-

cia [17] that require fine-grained descriptions on how they

might relate to concepts of musical structure for MIR re-

searchers. For instance, when can a tempo be described

as tense? According to [10, 29, 30], there exists a variety

of other methods for analysing MTI, see e.g. [24, 31–33],

which all address various high-level MT concepts (such as

autonomy or tension). In general, these analyses are car-

ried out by the therapist after the MT session by listening

to the recorded music, using different analytical methods

and the implicit musical knowledge of the therapist. There

exists no systematic research on how music therapists use

the different music analysis methods in their practice, as

music analysis methods in MT are a particularly under-

researched area according to [34].

3. APPLICATION AREAS OF COMPUTATIONAL

MUSIC ANALYSIS IN MT IMPROVISATIONS

Computational methods for music analysis can be em-

ployed for several areas within the MT domain. In this

section, we describe for the creative methods within active

MT (namely improvisation, composition and songwriting)

the following different application areas: initial clinical

assessment; monitoring process; finding of so-called Mo-

ments of Interests; and enhancing the creative potential of

patients within composition processes.

3.1 Psychological Assessment

Psychological assessment is the collection and analysis of

information of a patient, resulting in hypotheses about the

nature and causes of a patient’s personality, condition, re-

sources and potentials. In the context of MTI, the informa-

tion includes musical data.

Initial clinical assessment. Hypotheses which are

formed in the psychological assessment are used to deter-

mine an effective treatment program [10], considering the

skills the patient currently has and what kind of therapy

would fit them. Data gathered in the psychological assess-

ment during the first therapy session is used to determine

if the patients’ symptoms are consistent with the diagnos-

tic criteria for a specific mental disorder [35]. Computa-

tional analyses of the improvisations in the first therapy

session can support the initial clinical assessment. For in-

stance, computationally analysing musical timing param-

eters of clinical improvisations can be promising in diag-

nosing Borderline Personality Disorder [14].

Monitoring process. Therapists use the data gathered

with psychological assessment in later stages of the ther-

apy for monitoring the process of the patient during treat-

ment, such as for detecting any form of progress or devel-

opment of the patient. One existing approach for assessing

this process is the so-called microanalysis [30] which fo-

cuses on small changes in social, musical, and emotional

behaviour and experiences within one MT session. A com-

putational tool could assist in performing the microanalysis

on the musical content on aspects such as identifying mu-

sical dimensions of the patient’s improvisations that, for

instance, contain many repetitions for assessing the degree

of rigidity in the playing style; identifying aspects of in-

terventions of the therapist that caused changes in the pa-

tient’s playing style on a micro level; determining the di-

mensions which had the greatest influence on the musical

change observed in the improvisation. Gathering these in-

sights over different sessions helps to establish what is typ-

ical of a patient’s improvisational style and how it changes

over time as a result of the therapeutic interventions.

Moments Of Interest. Effects of MT are often seen

in specific moments within one musical improvisation ses-

sion. When carrying out psychological assessment, ther-

apists seek to identify these specific moments which can

be turning points in the development of a patient. The fo-

cus of the therapist’s analysis is to identify the so-called

Moments of Interest (MOIs) [21], though there exist many

other terms for MOIs, such as meaningful moments [36],

pivotal moments [37], and present moments [38].

MOIs are chosen by therapists based on what they

recognise as an important change [30]. It could be a

mistake (e.g. patient accidentally plays an unintentional

note), a mis-attunement between therapist and patient (e.g.

patient does not listen to the therapist’s playing which

leads to unsynchronized notes), a refreshing new harmonic

chord, etc. The musical events right after this moment are

also of interest, since the therapist notices if the change

leads indeed to something new within the improvisation

(e.g. if a moment of interaction occurs between patient

and therapist where they dissolve the mistake or continue

on the new chord). MOIs are not described by one single

form of musical change, different musical elements could

be of importance in the identification of MOIs for individ-

ual diseases and patients. For instance, for patients with

psychosis it could be an important change if they stop play-

ing repetitively [39], and for borderline patients it could be

an important change if they start alternating between lead-

ing and following the therapist in the improvisation [40].

3.1.1 Case study: playing styles for psychosis patients

A specifically interesting example for the potential applica-

tion of computational music structure analysis, is the iden-

tification of different playing styles within MTI of patients

with psychosis, including the finding of specific MOIs,

namely Moments of Synchronicity (MOS). The spectrum

of different playing styles as identified in [41] ranges from

so-called sensorial play to complete musical form. In be-

tween arise Moments of Synchronicity.

Sensorial play describes a style consisting of repetitive

and monotonous, or chaotic and fragmented play, with a

lack of phrasing, silences and dynamics. This style is typ-
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ical for patients with psychosis who are perceptually and

emotionally detached from their improvisation and are not

really engaging in the music, leading to an absence of in-

teraction between patient and therapist. Typical character-

istics of sensorial play are, e.g., random playing (tonal and

atonal), and a significant lack of variation.

Musical form denotes a playing style that is situated on

the other end of the range of observed playing styles in pa-

tients with psychosis compared to sensorial play. It arises

from an inter-subjective phenomenon between patient and

therapist, where both engage in a musical interaction. They

experience being autonomous and equal, and are able to in-

troduce their own new musical ideas to the improvisation.

It is characterized as an improvisation where dynamical

differentiation, pulse, phrasing, pauses, repetition, varia-

tion, rhythmic and melodic themes, and especially interac-

tion between players can be observed. A clear beginning,

ending and development can be identified.

Moments of Synchronicity (MOS). For patients with

psychosis, the goal is to progress from sensorial play to

musical form during several therapy sessions. In between,

MOS between patient and therapist need to be established.

These are short moments where both players have a shared

feeling of an autonomous and free playing style, consti-

tuting a moment of musical interaction. Often MOS are

fuelled by interventions from the therapist. In these mo-

ments, attunement/synchronicity in the musical parameters

of the patient and therapist can be observed and some vari-

ation, dynamics and phrasing emerge. A pulse, combined

with accents in the meter, are shared. MOS enrich the ther-

apeutic relationship, creating moments of trust, which en-

able the patient to take more risks in the music playing,

which in turn leads to changes in the patient. MOS are

the most basic form of a MOI; after these first interactions,

new interactions can emerge (see [41,42] for a detailed de-

scriptions of the playing styles and MOS).

In sum, MOS denote specific MOIs for patients with

psychosis, marking their transition from sensorial play to

musical form. Recognizing these different playing styles

identified by the extent as to how much musical structures

are present in a MTI, delivers an interesting case study for

MIR on musical structure analysis and pattern discovery.

3.2 Enhancing the creative potential for composing

The composition methods for enhancing the creative po-

tential of patients as part of active music therapy (see Fig-

ure 1) offer a particularly interesting field of application for

automatic pattern discovery. For creating compositions,

patients start with improvising music. Afterwards, the pa-

tient and therapist listen to the music together and seek to

find parts that the patient would like to use for composing

their own musical piece. The therapist writes down the mo-

tifs they hear in musical notation, which can be time con-

suming. A pattern discovery tool could be used to identify

and highlight all moments where the patient repeated their

motifs, and preferably these motifs could be automatically

transcribed to musical notation so that in the next phase of

the composition these motifs could be used immediately.

4. DEVELOPING MIR METHODS FOR MT

4.1 Existing Computational Approaches in MT

A number of computational approaches have been devel-

oped to support psychological assessment in MTI, which

we summarize in this section. According to [10,12], Com-

puter Aided Music Therapy Analysis System (CAMTAS)

was the first attempt to organize and analyse audio and

video data specifically from MT. Developed during the

mid-90s, it was used for uploading recorded data and play-

ing back audio and video files simultaneously. Another an-

notation tool, the so-called Music Therapy Analysing Par-

titura (MAP) [29], helps to annotate events in MT based on

therapist’s manual transcriptions. The therapist can anno-

tate the auditory material from a session, including the mu-

sic itself, but also e.g. talking, silence, crying, and laugh-

ing, using a visual format with fixed graphical codes, al-

lowing the therapist to view the content of one improvisa-

tion or over a whole session. Both CAMTAS and MAP

rely on manual work by the therapist without any auto-

matic detection of events from music recordings, hence us-

ing these tools is rather time-consuming [10].

Computational tools for MTI which analyse the musical

content are the Music Therapy Logbook [12] and the Mu-

sic Therapy Toolbox (MTTB) for MatLab [15,27,43]. The

Music Therapy Logbook was developed in collaboration

between MIR and MT researchers. It can be used to gather

evidence of changes in a patient‘s and therapist‘s use of

music over time for psychological assessment. In a proof-

of-concept study using simulated MTI where one expert

would improvise in the role of the patient and the other as

the therapist [12], existing MIR techniques e.g. for the de-

tection of tempo changes or the identification of rhythmic

patterns, have been employed. It was tested whether com-

putational methods can assist in evaluating whether ther-

apist’s tempo changes are effective in increasing the pa-

tient’s tempo flexibility. While it was possible to identify,

for instance, call and response type of play between ther-

apist and patient, it was concluded that addressing higher-

level concepts about musical interactions with computa-

tional means has yet to be fully explored in the future.

The MTTB tool takes MIDI files of therapist and patient

as input and automatically extracts musical features, which

it outputs into graphs depicting both the therapist and pa-

tient over time. The musical features in the MTTB are

based on the Autonomy profile of the IAP [27] described

in section 2.3. For instance, the density graph is calcu-

lated by averaging the number of notes played in a given

time window. Since theory suggests that increasing musi-

cal density is a sign of increased arousal and therefore in-

creased emotional and physiological density [44], density

should be clinically relevant [43]. By manually reading

and interpreting the two graphs of the therapist and patient,

the role-relationship can be determined for the feature. A

pilot study [45] investigated how the MTTB could support

clinical assessment from improvisations when combined

with subjective experiences of the participants, delivering

first insights on how this tool might be used in the future
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for investigating Bruscia’s improvisation techniques, such

as imitation and synchronisation through specific musical

parameters. The MTTB is still under development.

For monitoring the process of patients over several ther-

apy sessions with computational methods, the concept of

Musical Profiling was introduced in [10], comprising three

parts: Typical Performance for establishing a patient’s in-

dividual typical playing style, Temporal Evolution for mea-

suring the changes in different features in the improvisa-

tions over some time or over different sessions, and In-

dividual Tendencies, measuring relations between features

that are specific to that patient. In a case study with 6 par-

ticipants, they used e.g. averages of the features of dura-

tion, note count, tempo, pulse clarity, dynamic centroid,

and pitch centroid, to characterize a typical performance.

The Musical Profiling concept is intended to contribute to

establishing a systematic method of measuring and repre-

senting musical processes in improvisations in order to for-

malize assessment methods. To the best of our knowledge,

this concept has not yet been set into practice.

In sum, there exist promising first steps in developing

computational approaches to support the psychological as-

sessment of the therapist when analysing clinical improvi-

sations. They are not yet ready for use in clinical practice.

Linking high-level MT concepts (such as moments of in-

terest, tension, salience) to elements of the musical struc-

ture that can be extracted with computational features from

the music, is as of today not a solved problem (see [11,46]

for studies on linking computational features to clinical

improvisations). Moreover, from the perspective of their

practical use, tools like MATLAB are not easy to use for

all music therapists, and while MIDI is useful in the MT

research context, most clinical contexts work with audio.

4.2 Musical structure analysis and pattern discovery

For analysing the musical content of clinical improvisa-

tions, MIR methods for musical structure analysis [47–51]

as well as pattern discovery [52–64] could be of potential

use in the different application fields within MT described

in section 3. Techniques to identify coherent segments us-

ing concepts such as homogeneity, novelty, repetition, or

regularity, developed in music structure analysis [47, 48],

might be useful for describing structures emerging in clin-

ical improvisations. Pattern discovery methods could sup-

port the identification of different playing styles such as

sensorial play or musical form, taking into account the

amount and kind of repetition and variation in musical pat-

terns identified. However, these methods have been devel-

oped for different scenarios and styles, such as for popular

music, jazz, classical music or folk songs. It needs to be

explored in how far these techniques need to be adapted for

improvisations in the MT context; e.g. in [13] it has been

shown that repeated musical patterns identified in MTI

were rather different from patterns typically investigated

in musicological analyses of compositions and corpora.

Apart from the difference in the musical material, the

analysis process of music therapists differs from musi-

cological investigations of compositions. Typically, the

therapist has participated in the improvisation and analy-

ses afterwards the recorded musical material, taking into

account their own experience during the improvisation,

which might already steer the attention to certain elements

of the structure. This is different from a musicological

analysis of musical material that has been produced by

other musicians (or musical novices).

For adapting MIR methods to the context of MT, the

typical high-level concepts addressed by music therapists

need to be investigated and deconstructed collaboratively

in order to establish how these concepts are manifested

in musical features and structures that can be described

by computational means. Proof-of-concept studies such

as [10, 12] provide a promising start into applying MIR

features for analysing MTI. Yet, in order to develop mean-

ingful computational features for the working context of

therapists, their implicit knowledge employed in analysing

clinical improvisations needs to be made more explicit.

One example is given in [34] employing interviews with

therapists to determine implicit and explicit knowledge in

music analysis of MTI. Working towards the explicating of

this implicit knowledge through collaboration would also

contribute to establish how much agreement exists between

different therapists using the same terminology and analy-

sis methods. This constitutes an important step not only

for developing computational methods, but also in devel-

oping assessment methods that support the development of

evidence-based methods in MT.

4.3 Collaboration perspectives for computational

approaches to musical structure in MT improvisations

In MIR, there exists a strong tradition of collaboration

with domain experts on investigating specific musical con-

cepts for enabling computational modeling, such as on

Leitmotifs [65–67], on cadences [68–70], on similarity

of folk songs belonging to a tune family [71, 72], or on

melodic schemata and patterns of a certain musical style

[54, 55, 72–74]. The establishment of data sets and an-

notations of experts regarding these concepts has been a

crucial factor for enabling collaboration. We expect this to

be a necessary step also for developing computational ap-

proaches to music analysis for MTI. In the following we

indicate examples for the envisioned collaboration for the

applications described in section 3.

Initial clinical assessment. For developing computa-

tional methods for the analysis of improvisations within

the initial clinical assessment, data sets and descriptions of

typical playing styles for specific patient groups need to be

established. For instance, an overview of which profiles

and musical dimensions therapists typically select for spe-

cific patient groups within their manual assessment using

IAPs, could serve as a starting point for explicating thera-

pists’ knowledge on how to describe playing styles using

musical features. In the future, once computational meth-

ods have been established, they could support therapists to

initially scan all profiles with the help of computation, in-

stead of manually selecting a few, ensuring that nothing has

been overlooked before concentrating on selected aspects.
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Monitoring process. Comparing improvisations from

different sessions in order to monitor the therapeutic pro-

cess requires a data-rich approach to musical structure for

which computational methods are specifically apt. The

concept of Temporal Evolution within Musical Profiling

[10] is a first step to monitor process, using low-level mu-

sical features such as note count or pitch centroid. For get-

ting closer to the MT practice, the high-level concepts of

music analysis in MT need to be connected to appropri-

ate models in MIR, such as identifying recurring patterns

and the amount of repetitiveness and variation observed in

these patterns, and the comparison of features over time.

Finding MOIs and identifying playing styles. For an

overview on envisioned steps in the collaboration between

MIR and MT researchers on identifying MOIs as impor-

tant changes in the therapeutic process, we refer to the dis-

cussion in [8] on the creation of datasets and annotations,

and the use of automatic pattern discovery and informa-

tion theory. For the specific case of MOS as a progress

from sensorial play to musical form (see Section 3.1.1),

the identification of emerging synchronicity in the musi-

cal parameters of patient and therapist requires the model-

ing of musical structure as emerging from an interaction.

For instance, MIR models on rhythm and meter could be

adapted for detecting the establishment of a shared pulse

in MOS, requiring a data collection with improvisations

exhibiting different degrees of stability and variability in

temporal structures with annotations on MOS as identified

by therapists. For distinguishing different playing styles,

such as sensorial play and musical form as described in

section 3.1.1, computational methods for identifying mu-

sical structure, repetition and variation along different mu-

sical dimensions, can be employed.

Enhancing the creative potential of patients for com-

posing. Automatic pattern discovery has been success-

fully employed in MIR for the automatic generation of

music [75, 76]. For supporting the composition method

as part of active MT, pattern discovery could assist in en-

hancing the creativity of the patient in the iterative process

of generating a composition from improvisations. For dis-

covering appropriate motifs in the patient’s improvisations,

the methods need to be able to find non-exact matches

that might be perceptually meaningful. Appropriate visu-

alization methods for displaying identified matches could

support patients in choosing which matches they consider

meaningful to work with. Automatic music generation sys-

tems such as [77] could be used to explore whether they

might support enhancing the patient’s creativity in MT (see

the discussions in [78] on AI and musical creativity, and [8]

on automatic music generation specifically for MT).

We conclude the following steps for establishing the

collaboration between MIR and MT on developing com-

putational methods for music analysis of improvisations:

• Investigate music analysis methods of therapists and cre-

ate data sets with clinical improvisations and music ana-

lytic annotations from therapists. Using simulated ther-

apy sessions as in [12, 45] letting therapists imitate typi-

cal playing styles of patients is a first step, yet its useful-

ness is limited by providing only stereotypical examples.

• Establish a catalogue of typical intervention methods of

therapists in clinical improvisations as a first step on

finding appropriate musical features for developing an-

alytical methods to musical interactions in MTI.

• Explore computational approaches from MIR for the

automatic detection of musical structures in MTI; start

with assessing existing MIR features, and determine

suitable adaptations for supporting therapists’ analytical

concepts. Taking into account the granularity of music

information required, determine in which contexts sym-

bolic and/or audio formats are appropriate.

• Initiate case studies: For exploring the emergence of

musical structures in MTI, identifying different playing

styles of patients with psychosis as in Section 3.1.1 can

provide a particular interesting starting point for collab-

oration once datasets are established, since these playing

styles are well described in the MT literature.

• Assess how much therapists (dis)agree in their individual

intervention and analysis styles. Investigating the agree-

ment between therapists requires the building of dedi-

cated annotation tools and methods to measure agree-

ment between annotators, such as in [79–82].

• Assess how the intuitive knowledge of the music thera-

pist on their subjective experience in the improvisation

can be combined with and enhanced by the objective

analysis of the musical material through computation,

to support therapists in their daily work, and to further

establish evidence-based treatments in MT.

• Consider aspects of usability, including considerations

from HCI, for developing appropriate tools for the daily

practice of therapists; see [8, 42] for some general con-

siderations on developing tools for MT.

5. CONCLUSION

Clinical improvisation from music therapy provide inter-

esting and novel musical data for developing MIR methods

for music structure analysis and pattern discovery, aim-

ing to support therapists in their daily work. Interdisci-

plinary efforts between MIR and MT researchers need to

be invested to close the gap between high-level concepts

of music analysis used by therapists, and low-level fea-

tures of current computational approaches to analyse MTI.

Investigating music analysis methods employed by thera-

pists, including the explication of therapists’ implicit mu-

sical knowledge and the assessment of the agreement be-

tween different therapists, constitutes a crucial step for de-

veloping computational tools for MT. Specifically impor-

tant herein is the establishing of data sets with clinical im-

provisations for different application areas, such as for ini-

tial clinical assessment, including different patient groups

and catalogues of typical interventions of therapists. Cre-

ating these data sets through interdisciplinary efforts will

not only prepare the ground for the appropriate computa-

tional modeling of music structures in MTI, but also to a

better understanding of music analysis methods in MT, ul-

timately contributing to ongoing research on establishing

evidence-based methods in MT.
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