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• Haptic application strategies relating to different emotions were
collected using a survey involving 53 participants (26F/27M) recruited
through Amazon MTurk. The synthesized results are as below:

• The user study will consist of the participants watching 4 videos
(including one neutral) in a VR environment, randomly presented with
and without haptics with a Wizard-of-Oz method.

• Quantitative and qualitative measures will involve:
a. Adapted version of the Presence and Engagement Questionnaire

[6] to probe participants’ immersion, presence, and enjoyment
b. 7-point Likert scale to probe user’s felt emotional intensity and

compared between the with- and without- haptic conditions
c. Physiological measures with an Empatica E4
d. Qualitative interview regarding overall experience
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KEY OBJECTIVES

• Implement haptic garments (compression & thermal stimuli)
into a VR environment, providing a visuo-haptic experience.

• Utilize SMA actuators [5] in various body locations with
different intensity and pattern in order to enhance an
immersive experience.

• Gain quantitative and qualitative feedback to determine the
effect the system has on the user’s emotional experience.

HAPTIC GARMENT

The garment is capable of applying compression and warmth
sensations on 5 body locations, each with controllable:
• Intensity: High or Low
• Patterns: Constant/Pulsing and Quick/Slow
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The system is designed to run according to the following flow:
1. Garment haptic input is controlled from Processing UI
2. Individually addressable locations providing haptic sensations with

MOSFET-driven electronics connected serially to an Arduino Mega
3. Garment with SMAs are activated based on various intensity,

location, and pattern
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• Haptics in virtual reality environments can be used to (1)
display information, (2) convey emotions, and (3)
augmentation of media to enhance a user’s presence,
enjoyment, and overall immersive experience

• These haptics can be delivered with many different actuation
technologies, most commonly including vibrotactile actuators
[1-3] and pneumatics [4] to elicit a variety of sensations

• Here we focus on Shape Memory Alloys (SMAs) due to their
1. Small form factor (diameter= 0.012cm) [5]
2. Controllability with an electrical system
3. Ability to present thermal and compression stimuli in a

single actuation (proxy for human touch)
4. Offer integrability into textile structures for soft, wearable

garment systems
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Emotion Intensity/Mode on Selected Body Locations
Fear Strong and quick pulsing on the torso and neck

Sadness Low constant force on the shoulders; Low slow pulsing on neck

Love Constant force on the torso, shoulders, upper arms, and hands

Gratitude Strong and quick pulsing on the hands

SMAs relaxed SMAs compressed
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