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INTRODUCTION 
Habituation à  
• Stimulus loses impact the more it is heard 
• Felt tension intuitively decreases over time and with repetition  
• Models of felt tension for structural musical features [2,3,5] may be 

improved with inclusion of habituation-related features 
 

Aim: determine impact of habituation for different groups on felt tension 
 

STUDY 
Pilot study (𝑛 = 9), annotate felt tension through recording of live performance 
Musical Selection: 
• Ballade No. 2 in F Maj, Op. 38 (Chopin) 
• Arrhythmia Suite collage (Chew et al.) 
Contrasting themes: 
• Calm, stable triplet motif 
• Tense foil motif with frequent dissonance and variable features 
 

CONCLUSIONS 
Musicians and non-musicians can be treated as distinct separate groups in 
indicated felt tension over time (𝑝	 = 	0.0365) 
• Musicians use greater range of tension scale (68.46, non-musicians =

	61.75) 
• Musicians have lower mean felt tension (22.33, non-musicians = 	35.24) 
Possibly because musicians are: 
• more aware of the full emotional range 
• heightened response of musicians to different musical stimuli [1] 
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FUTURE WORK 
Linear regression à mildly negative correlation between felt tension and time 
• Non-significant: musicians (𝑝	 = 	0.4110) and non-musicians (𝑝	 =

	0.5365). 
• Current dataset is too small 

 
Including these features on predictive models may be beneficial 
à full-scale study to determine statistical significance in larger sample size 
Distinguishing between listeners with differing musical background and 
habituation may: 
• explain rater variability of subjective music stimuli 
• improve other cognitive models of music emotion 
 

Figure 1: Participant annotations for non-musicians (top left) and musicians (top right), summed over time (bottom). Vertical lines mark the start of the triplet (dotted) and unstable motifs (solid), accompanied by increased participant tension.	

COMPARISON 
Herremans & Chew harmonic tension model [2] implemented in MorpheuS 
Tension Visualiser (MTV); see: http://dorienherremans.com/tension 
• One-hot classification of musicianship 
• Time since listening began (habituation) 
 

Table 1: Performance with the inclusion of different features to the original Tension Visualiser features. 

Best with inclusion of both features to harmonic tension modelling 
 

Figure 2: Tension over repeated phrases for non-musicians (left) and musicians (right). The equation 𝑓(𝑡) represents the average tension of repeated phrases, where 𝑡 is time in seconds since the listening began 
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METHOD 
Listening test 
• Gold-MSI [4] to determine participant groups 
• Moving slider used to rate felt tension on a 0 to 100-point scale 

𝑓(𝑡) 	= 	−0.0049𝑡	 + 	56.7197 𝑓(𝑡) 	= 	−0.0035𝑡	 + 	598856 


