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PROJECT IDEA

The main aim of this project was to run usability tests to investigate issues of 
integration and effectiveness of information delivery between audio and haptic 
modalities. 

It is proposed that an interface involving a target finding task with audio and 
haptic (touch) feedback is relevant to this aim

Furthermore target finding using multimodal cues is relevant to the field of New 
Instrument Design and also the wider field of Human Computer Interaction



AUDIO-HAPTIC DESIGN
VERTICAL AND HORIZONTAL CONDITIONS

The proposed idea was to implement a target finding task with haptic feedback 
using the PHANTOM and non-speech audio cues.

A virtual environment composed of a number of parallel planes was created with 
a target located randomly on one the the planes

Haptics: A magnetic effect was used to create a rigid surface for the planes and 
also on the target.

Audio: Auditory cues were designed based on a string instrument (a cello) 
utilizing 3D spatial audio:
Crossing the planes + Target Location Cue + Target Found Cue



AUDIO-HAPTIC DESIGN

 

We used the spatialisateur from IRCAM for 3D sound rendering over headphones. 

The virtual sound source (the bowed cello sound) is spatialized using the “ears in 
hand metaphor”

The virtual sound source is played only when the target and the stylus are located 
on the same plane (horizontal or vertical, according to the configuration).



EXPERIMENTAL DESIGN

Hypothesis: 
1. Users would find the audio only condition more difficult to navigate without the 
support of the haptic planes 

2. The 3D Audio cues would be more difficult to perceive in the vertical plane as it 
is not comparable to a real-world setting.

Experimental Conditions:
Audio-Haptic Vertical
Audio-Only Vertical

Audio-Haptic Horizontal
Audio-Only Horizonal









































RESULTS
Mean completion times
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RESULTS
Mean angular change 
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Mean participant ratings for effectiveness and ease of use



ANALYSIS

Strategies
From observation the most efficient users were those who immediately grasped 
the structure of the virtual environment and understood the 3D audio cues.

Spatial audio - elevation cues more difficult to perceive without individualized  
Head Related Transfer Function (HRTF) filtering

Gestures
Interesting gestural use of the haptic device

Some participants changed grip configuration according to the position of the 
planes

One participant had an interesting gestural strategy of recreating the haptic 
planes with his free hand in the audio-only condition









FUTURE WORK

Ungrounded haptic interfaces (portable devices) and other haptic cues/renderings
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