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ABSTRACT 
We present Flappy Voice, a mobile game to facilitate 
acquisition of speech timing and prosody skills for children 
with apraxia of speech. The game is adapted from the 
popular game Flappy Bird, and replaces touch interaction 
with voice control.  Namely, we map the child’s vocal 
loudness into the bird’s position by means of a smoothing 
filter.  In this way, children control the game via the 
duration and amplitude of their voice.  Flappy Voice allows 
the therapist to create new exercises with different difficulty 
levels, including an assisted mode for children with limited 
skills, and a free mode for advanced players. Results from a 
pilot user study with children support the feasibility of the 
game as a speech training tool. 
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INTRODUCTION 
Childhood apraxia of speech (CAS) is a neurological 
pediatric disorder that can delay the acquisition of skills, 
including prosody control (pitch, loudness, and duration) 
and the production of speech units (phones, syllables and 
words) [1]. Treatment of CAS requires frequent, intensive, 
individualized, and naturalistic motor-based interventions 
[5]. However, the high ratio of children with CAS to speech 
language pathologists (SLPs) makes such intensive 
treatments unviable – CAS is estimated to affect 5-6 % of 
children. Thus, there is a need for cost-effective 
interventions to complement face-to-face therapy. 

As a step towards this goal, Parnandi et al. [6] developed a 
remote therapy system that allows children to practice CAS 
exercises on a mobile app in the comfort of their homes, 
and the SLP to assign exercises and monitor progress 
remotely through a server.  Results from the study showed 

that children, parents and SLPs prefer tablet-based delivery 
over paper-based activities, but also highlighted the need 
for interactive activities to keep children engaged.  

In response to this need, we present Flappy Voice, a voice-
driven game for speech motor acquisition. Adapted from its 
eponymous game, Flappy Voice replaces touch input with a 
speech detection algorithm that allows users to control the 
game with the duration and intensity of their voice.  

RELATED WORK 
Computer-based interventions have been shown to lead to 
higher levels of engagement and reduced error responses in 
children, as compared to traditional therapy. Umanski et al. 
[7] developed a voice-based game to promote the 
development of speech rhythm skills for children with 
speech disorders. The player controls an avatar skiing down 
a slalom slope in a way that each syllable onset causes a 
change in direction. Hailpern et al. [3] developed a real-
time voice visualization tool for children with autism and 
speech delays. The clinician and child take turns to utter the 
same word, and the system provides a visual representation 
of the two utterances on a screen. Various other speech 
therapy apps have been developed for children, including 
PocketSLP, ArtikPix, Speech with Milo; and Apraxiaville; 
see [6] and references therein. 

SYSTEM DESCRIPTION 
While the causes for CAS are not well understood, recent 
studies have suggested that a central deficit in timing of 
speech sound production and prosodic variations may be 
implicated [2, 7].  Accordingly, Flappy Voice is designed to 
allow repeated practice of timing and vocal loudness 
exercises.  As illustrated in Fig 1, Flappy Voice is a side-
scrolling game whose goal is to fly a bird through a 
sequence of obstacles. Our implementation is adapted from 
an open-source Android clone of the original game known 
as “Zombie Bird” [4], replacing its apocalyptic theme with 
one more appropriate for children.  

Voice Control  
To control the game, the child’s voice activity is mapped 
into the bird’s height ܪ௧ via a low-pass filter: ܪ௧ = ݏ × ௧ିଵܪ + ሺ1 − ሻݏ ×  ௧ (1)ܣ

where ܣ௧ is the speech amplitude at time ݐ, computed as the 
logarithm of the root-mean-square of the speech signal over 
a 200 msec window, and ݏ is a sensitivity parameter that 
controls how quickly the bird reacts to the speech input.   
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