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Background 
Acoustics features in music and sound and their connection to body gestures have already 
been investigated in previous scientific studies, such in the case of musician movements 
while playing an instrument, or footstep sounds. It has also been proved that humans are 
able to visually identify emotions in gestures only as suggested for example by previous 
studies on musician and non-musicians movements, as in the case of arm/hand movements 
in knocking. In particular, after successful studies in identifying acoustical cues in 
emotional walking and finding their high correlation with acoustical cues used in 
expressive music performance, we would like to investigate if the same similarities could 
be found in emotional knocking sounds.  
Aims 
The object of this research is to describe how temporal and dynamic cues in knocking 
sounds can communicate emotions, just like in musical performances. Several emotions are 
supposed to be expressed by different performers, and rated in listening tests. 
Together with acoustic measurements, arm movements during the knocking action are 
detected, so that the body behaviour (visual component) can be correlated to the sound 
evaluation (acoustical component).	  
Method 
A joint audio-visual measurement session has been conducted. Based on previous research 
on arm movements and music performance, twelve different emotions were selected for 
investigation (among them angry, excited, happy, hesitant, neutral, sad, scared and urgent).  
Participants were asked to knock on a door according to instructions. A written description 
for each emotion was provided to the subjects in order to create a clear context for their 
knocking action.  
As for visual data, two kinds of video recording were taken: one with a digital camera and 
another one with four infrared cameras, which were part of a motion tracking system. This 
system yielded the data for analyzing the characteristics of the knocking gestural motion, 
obtained by the detection of reflective markers located on the knocking arm and hand. 
Subjects were knocking on a wooden door of an office room. Knocking sounds were 
recorded both outside and inside the room.	  
Results 
Some relevant acoustical features were extracted from the recordings, such as total number 
of knocks, maximum peak amplitude, minimum and maximum RMS power, average RMS 
power, IOI (Inter on-set Interval) and its standard deviation. Listeners were able to perceive 
emotions to a large extent. Strong similarities between the use of acoustical features in 
knocking and music performance were found.	  
Conclusions 
Results confirm that the use of same strategies in expressive everyday body gestures and 
expressive music performance. The intended emotions were generally perceived correctly. 
Rhythm and IOI can be strong cues together with loudness, just as described in previous 
studies. Not only walking, but also knocking share cues with musical performances, thus 
strengthening the idea of a common origin of music and locomotion in motor activity, 
modulated by emotional states. 


