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Abstract. Participating in music is a promising way to provide therapy for 
people with neurological and developmental disabilities. Unfortunately people 
are often unable to participate in music because of cognitive or physical im-
pairment, and the steep learning curve of playing an instrument. We developed 
the Sensor to MIDI Interface (SMIDI) controller in order to provide a common 
platform to create MIDI-based musical instruments that are appropriate for 
people with disabilities. In this paper we discuss the SMIDI controller and three 
unique applications that use the system. The first is the MusicGlove, a musical 
instrument that motivates use of the hand through practicing functional gripping 
movements. The second is a fabric-based sensor technology that can be cut into 
any size or shape and connects with SMIDI to turn ordinary objects into a mus-
ical instrument. The third is a sensor laden stuffed animal that elicits sounds 
through bending and squeezing various appendages. Through the SMIDI sys-
tem we hope to make music participation an accessible and enjoyable medium 
for therapy.  

Keywords: music therapy, participation in music, physical disability, musical 
instruments, stroke, spinal cord injury, autism. 

1 Introduction 

1.1 Background 

Music is a promising avenue for improving mental, physical, and emotional health in 
individuals with neurological and developmental disabilities [1]. Participating in mu-
sic through playing a musical instrument, Therapeutic Instrumental Music Perfor-
mance (TIMP), is one common method for employing music therapy and is most 
commonly used to exercise and emulate functional movements for motor rehabilita-
tion [2], [3]. Previous studies have shown significant improvement in motor function 
of a paretic upper extremity in people with stroke through this approach [2], [4], [5]. 
Unfortunately, people are often unable to participate in music because of cognitive or 
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Fig. 5. A musical instrument s
and bending various sections p

3 Discussion 

We developed a platform 
based technologies that are
musical instruments presen
ranging from stroke to auti
and easy-to-use nature of th

References 

1. American Music Therapy
http://www.musicth

2. Safranek, B.R.: The Use
(March 2011) 

3. Yoo, J.: The Role of Th
Rehabilitation. Music The

4. Schneider, S., Schönle, P
to improve motor skill 
1339–1346 (2007) 

5. Altenmüller, E., Marco-P
derlies improvement in 
Annals of The New York 
and Music III Disorders a

6. Mathiowetz, V., Volland, 
Test of manual dexterity. 
tion of the American Occu
 

einkensmeyer, and M. Bachman 

 

stuffed animal may be used for children with disabilities. Push
produces unique sounds. 

which facilitates the process of creating custom, mu
e appropriate for the target disabled population. The th
nted are each geared towards specific affected populati
sm. These unique examples are a testament to the flexi

he SMIDI system. 

y Association, About Music Therapy & AMTA (2011),  
herapy.org/ 
e of Music Therapy in Stroke Rehabilitation. Music Ther

erapeutic Instrumental Music Performance in Hemiparetic A
erapy Perspectives 27(1), 16–24 (2009) 
P.W., Altenmüller, E., Münte, T.F.: Using musical instrum

recovery following a stroke. Journal of Neurology 254(

Pallares, J., Münte, T.F., Schneider, S.: Neural reorganization
stroke-induced motor dysfunction by music-supported thera
Academy of Sciences 1169, 395–405 (2009); The Neuroscien

and Plasticity 
G., Kashman, N., Weber, K.: Adult norms for the Box and Bl
The American Journal of Occupational Therapy Official Publ
upational Therapy Association 39(6), 386–391 (1985) 

hing 

sic-
hree 
ions 
ible 

rapy 

Arm 

ments  
(10),  

 un-
apy. 
nces 

lock 
lica-



 Universal Access to Participatory Musical Experiences for People with Disabilities 489 

7. Friedman, N., Chan, V., Zondervan, D., Bachman, M., Reinkensmeyer, D.J.: MusicGlove: 
Motivating and quantifying hand movement rehabilitation by using functional grips to play 
music. IEEE 2011(1), 2359–2363 (2011) 

8. Whipple, J.: Music in intervention for children and adolescents with autism: a meta-
analysis. Journal of Music Therapy 41(2), 90–106 (2004) 

9. Reschke-Hernández, A.E.: History of music therapy treatment interventions for children 
with autism. Journal of Music Therapy 48(2), 169–207 (2011) 

10. Simpson, K., Keen, D.: Music Interventions for Children with Autism: Narrative Review 
of the Literature. Journal of Autism and Developmental Disorders 41(9), 1507–1514 
(2011) 

 


	Universal Access to Participatory Musical Experiences for People with Disabilities
	1 Introduction
	1.1 Background
	1.2 SMIDI Platform

	2 SMIDI Instrum ents
	2.1 MusicGlove
	2.2 Fabric-Based Musi ic Pads
	2.3 Instrumented Stuff fed Animal

	3 Discussion
	References




