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PerformEyebrow:
Artificial Eyebrow Shape Control Device
to Enable Augmentation of the Wearer’s Emotional Expression
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Abstract: The psychologist Merhrabian argues that non-verbal information is more important than verbal
information in communicating emotions, and that visual information such as facial expressions and gestures
play a major role in inferring emotions. However, there are times when our own emotions are not understood
by others, leading to misunderstandings. In this study, we propose an artificial eyebrow shape control device,
PerformEyebrow, which can augment the wearer’s expression by presenting various eyebrow shapes related
to emotional expression. The reason for focusing on eyebrows is that eyebrows do not have the input/output
functions of the mouth and eyes, such as speech and vision, and do not interfere with the input/output
of material and information. PerformEyebrow can change the shape of an artificial eyebrow drawn with
thermochromic ink by dynamically controlling the heating of an electric heating wire pattern printed with
conductive ink. We conducted an impression evaluation experiment when the eyebrow shape was changed
by wearing PerformEyebrow and when the eyebrow shape was changed by wearing a mask, and confirmed
its usefulness as a facial expression enhancement device. As a result, it was found that the PerformEyebrow
can be used to express emotions such as sadness and anger. It was also found that using the mask and
PerformEyebrow together strengthened the impression given to the other person compared to the case when
the mask was not worn.
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Fig. 1 Shape changeable eyebrows.
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Fig. 2 Pictographs used and experimental results.
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T1: Please enter the number written on the upper left part of the face.

example: 1-1

T2: Please assign an emotional tag to this image.
O Anger O Sadness O Fear O Disgust O Surprise O Happy O None of the Above

T3: On a scale of 1-5, how much do you think it shows
the following "emotions"?

example: 1 (NOT Anger) ----- 5 (Anger)

Anger b

Sadness O——m
Fear o
Disgust O——m————
Surprise. O———
Happy oO0—-—"""—"-—

* If you selected "None of the Above" in the previous question(T2),
please answer this.

Emothion (that you felt was shown on the face)
O—
T4: Any additional comments

* If you selected "None of the Above" in the previous question(T2),
please write the "emotion" that you felt was shown in the image.

* If you don't have any comments, write "nothing", please.

M3 EBHIATLDAZ) =Y A}y T ay b

Fig. 3 Screen snapshot of the experimental system.
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Fig. 6 Prototype.
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Fig. 7 Facial images used and experimental results.
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Fig. 8 Experimental results using facial images with/without

-

mask.
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