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PupilShutter: an anotation system triggered by voluntary pupil constriction

Takumi Kato*!, Yoshihiro Kuroda*!, Shunsuke Yoshimoto*!and Osamu Oshiro*!

Abstract — Various wearable user interfaces detecting voluntary input are proposed in
recent years. In contrast to the previous research in which divergence eye movement is
proposed as a voluntary input, we focused on a pupil constriction along with convergence.
PupilShutter tells what you are gazing by detecting voluntary convergence eye movement.
When the pupil constriction is detected, the proposed system trims visual field image
based on the gazing points and displays an annotation sound generated by analysing the

trimmed image.
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Fig.1 Eye structure and cross section of iris.
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Fig.2 Nearlook operation.
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Table 1 Methods of pupil control.

Category Instructed methods of pupil control

Muscular effort and physical activities such as

Ehysical activity holding one's breath.

Self-<induced Various (mild) forms of self-induced pain,
pain pain-related thoughts.

Positive Positive thoughts and emotion-related behavior
emotions (smiling, laughing).

Negative  thoughts and emotion-related
behavior (frowning, clenching teeth).

Negative
emotions

Performing calculations and reversing words in

Cognitive tasks |y .. »

Point of Focusing the gaze on a point near or in the
focus distance.

Concentrating on making the feedback circle

Concentration grow or shrink.
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Fig.3 System overview.
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Fig.4 Operating procedure.
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Fig.5 Gaze frame and Trim frame.

3.3 0OOOOOo
gbobooobooobooooboooooboooon

00o00o0oO0o0oUooO0ooUooOoo(ooooo

000000)000000oO000oooooooo

o JOODOOODOODOOOODOO
gbobooobooobooooooooboon
oboboooooooooooobooooobooboon
oboooooboooogoo

o JOODOOOOODOOOOOO
gboboooboooobooobooobooo
oboboooboooboobooooboooboon
gboboooooooooooobooooao
gobooooboboooobooobooobooo
oon

4. 0O00OO0ODOOODOODO

gooooooooboboooboooooooa
goodooobobuoooobobuoooooboo

4.1 ad

000000000 DbOOobOobOOoouGooooa
000 (Pupil-Labs) O OO0 PC(CF-SX1, Ubuntu
16.04 LTS, Intel Core i5-2540M 2.60 GHz quad core,



40GB)00000000OODO0O0OODOOO pupil-
labs0 0 0000000000000 OOOO APIO
00 Google Cloud Platform O visionAPIO OO OO
gooobooooooboooooooooooa
000000 eSpeak 000000000 Open Jtalk
0000000000000000000o0o0000
0000 mpg321 00000

0000000000000 000Oo0oo0ooDOO
000ooooooooooooooennonoOOd
0000000oo0o00oooooooooooog
000000 7000000000 0o0ooooog
000000000000 00O0000ooOoOO00o
ooooo.

o

Fashion

Scissors Pliers

Vehicl
el Accessory

06 OOOOOOODOOO
Fig.6 Trimmed images and Output exam-
ples.
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Fig.7 Outside usage.
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