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ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʚ ʦʙʣʘʩʪʽ

Å12.6% ʘʤʝʨʠʢʘʥʮʽʚʟʛʽʜʥʦñAmerican Community Surveyò ʤʘʶʪʚɹʘʜʫ
ʟʜʦʨʦʚôʷ, 25% ʩʝʨʝʜʥʠʭ-ʧʦʚôʷʟʘʥʫʟʤʦʪʦʨʠʢʦʶʢʽʥʮʽʚʦʢ

Å84% ʣʶʜʝʡʟʚʘʜʘʤʠʟʜʦʨʦʚôʷʢʦʨʠʩʪʫʶʪʴʩʷʩʤʘʨʪʬʦʥʘʤʠ, 70% -
ʜʦʜʘʪʢʘʤʠ,ʟʛʽʜʥʦʜʦʩʣʽʜʞʝʥʥʷ«Rehabilitation Engineering Research Center 
for Wireless Technologies»

Åʇʽʜʪʨʠʤʢʘʩʮʝʥʘʨʽʾʚʢʦʨʠʩʪʫʚʘʥʥʷʜʣʜ̫ʘʥʦʛʦʩʝʛʤʝʥʪʘʥʝʟʘʧʦʚʥʝʥʘ. 
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ʄʝʪʘ ʨʦʙʦʪʠ

ʈʦʟʨʦʙʢʘʬʨʝʡʤʚʦʨʢʫ, ʱʦʤʦʜʠʬʽʢʫʚʘʚʙʠʜʦʩʚʽʜʚʟʘʻʤʦʜʽʾ
ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʩ̔ʪʦʨʦʥʥʽʤʠʜʦʜʘʪʢʘʤʠʪʘʧʦʣʝʛʰʫʚʘʚʡʦʛʦʜʣʷ
ʣʶʜʝʡʟʚʘʜʘʤʠʨʫʭʫ
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ʆʛʣʷʥʫʪʽ ʽʩʥʫʶʯʽ ʨʽʰʝʥʥʷ
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ɺʠʙʽʨ ʧʽʜʭʦʜʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ

Åʉʣʽʜʢʫʚʘʥʥʷʟʘʟʦʨʦʤ

ÅARKit / Ready software solution / Custom ML Model 
on device / Custom ML Model on Server

Åʄʦʚʘʧʨʦʛʨʘʤʫʚʘʥʥʷ

ÅSwift / Objective-C

ÅUI ʬʨʝʡʤʚʦʨʢ

ÅUIKit / SwiftUI

Åʉʧʦʩʽʙʜʠʩʪʨʠʙʫʮʽʾ

ÅSwift Package Manager / CocoaPods / Carthage

ÅIDE - Xcode
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ɿʘʛʘʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʬʨʝʡʤʚʦʨʢʫ

7

Åʆʢʨʝʤʽ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ AggregatedEyeData, EyeData, MouthData, FaceData

ÅUIEventHandler -ʦʙʨʦʙʢʘ ʜʽʡ

ÅEyeTrackingManager -ʘʣʛʦʨʠʪʤ ʧʦʰʫʢʫ ʢʦʦʨʜʠʥʘʪʠ ʟʦʨʫ

ÅEyeControllableViewController -ʦʙôʻʢʪ ʟʚôʷʟʫʚʘʥʥʷ ʤʽʞ ʬʨʝʡʤʚʦʨʢʦʤ ʪʘ ʧʽʜʢʣʶʯʝʥʠʤ ʜʦʜʘʪʢʦʤ

ÅSpeechRecognizer -ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʛʦʣʦʩʫ

Åʆʢʨʝʤʦ ʚʽʜ ʪʠʧʽʚ ʜʘʥʠʭ:

Åɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʪʦʢʦʣʽʚ

Åɯʥʽʮʽʘʣʽʟʘʮʽʷ ʯʝʨʝʟ ʬʘʙʨʠʢʠ

Åʈʝʘʢʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʥʦʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ



ʈʝʘʣʽʟʘʮʽʷ ʩʣʽʜʢʫʚʘʥʥʷ ʟʘ ʧʦʛʣʷʜʦʤ (1/4)
AR ʩʮʝʥʘ ʪʘ ʦʪʨʠʤʘʥʥʷ ʢʦʦʨʜʠʥʘʪ
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ʈʝʘʣʽʟʘʮʽʷ ʩʣʽʜʢʫʚʘʥʥʷ ʟʘ ʧʦʛʣʷʜʦʤ (2/4)
ɿʛʣʘʜʞʝʥʥʷʦʪʨʠʤʘʥʠʭʢʦʦʨʜʠʥʘʪ
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Åʈʦʟʛʣʷʥʫʪʦ2 ʧʽʜʭʦʜʠ: ʩʝʨʝʜʥʻʦʩʪʘʥʥʽʭn 
ʨʝʟʫʣʴʪʘʪʽʚʪʘʬʽʣʴʪʨʥʠʟʴʢʠʭʯʘʩʪʦʪ

Åʇʨʦʚʝʜʝʥʦʝʢʩʧʝʨʠʤʝʥʪʥʘʨʽʟʥʠʭ
ʧʘʨʘʤʝʪʨʘʭʜʣʜ̫ʦʩʣʽʜʞʝʥʥʷʥʘʡʙʽʣʴʰ
ʦʧʪʠʤʘʣʴʥʦʛʦʟʤʝʪʦʜʽʚ

Åʆʙʨʘʥʦʤʝʪʦʜʩʝʨʝʜʥʴʦʛʦʦʩʪʘʥʥʽʭ15 
ʝʣʝʤʝʥʪʽʚ



ʈʝʘʣʽʟʘʮʽʷ ʩʣʽʜʢʫʚʘʥʥʷ ʟʘ ʧʦʛʣʷʜʦʤ (3/4)
ɿʙʝʨʝʞʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʪʘ ʤʽʤʽʢʠ ʢʦʨʠʩʪʫʚʘʯʘ
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ʈʝʘʣʽʟʘʮʽʷ ʩʣʽʜʢʫʚʘʥʥʷ ʟʘ ʧʦʛʣʷʜʦʤ (4/4)
ɯʪʝʨʘʮʽʷ ʨʦʙʦʪʠ ʩʣʽʜʢʫʚʘʥʥʷ ʟʘ ʧʦʛʣʷʜʦʤ ʢʦʨʠʩʪʫʚʘʯʘ
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ʈʝʘʣʽʟʘʮʽʷ ʢʝʨʫʚʘʥʥʷ ʧʦʛʣʷʜʦʤ(1/3)
ɺʠʙʽʨ ʩʧʦʩʦʙʫ ʘʢʪʠʚʘʮʽʾ ʜʽʡ
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Åʅʘʪʠʩʢʘʥʥʷ -ʚʽʜʢʨʠʪʪʷ ʱʝʣʝʧʠ

Åɿʘʢʨʠʪʪʷ ʝʢʨʘʥʫ -ʟʘʢʨʠʪʪʷ ʧʨʘʚʦʛʦ ʦʢʘ

Åɻʦʨʪʘʥʥʷ ʚʛʦʨʫ/ʚʥʠʟ -ʫʩʤʽʰʢʘ ʣʽʚʦʶ 
ʯʘʩʪʠʥʦʶ ʦʙʣʠʯʯʷ

Åɺʽʜʢʨʠʪʪʷ ʧʘʥʝʣʽ ʨʦʟʨʦʙʥʠʢʘ -ʟʘʢʨʠʪʪʷ 
ʦʙʦʭ ʦʯʝʡ

Åɿʘʢʽʥʯʝʥʥʷ ʘʫʜʽʦ ʧʦʚʽʜʦʤʣʝʥʥʷ -ʫʩʤʽʰʢʘ



ʈʝʘʣʽʟʘʮʽʷ ʢʝʨʫʚʘʥʥʷ ʧʦʛʣʷʜʦʤ(2/3)
ʆʙʨʦʙʢʘ ʧʦʜʽʡ
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Åɯʥʜʠʢʘʪʦʨ ʧʦʛʣʷʜʫ ʜʣʷ ʪʦʯʥʦʾ ʚʟʘʻʤʦʜʽʾ

ÅUIEventHandler

Åʇʨʷʤʘ ʦʙʨʦʙʢʘ

Åʆʙʨʦʙʢʘ ʯʝʨʝʟ ʧʽʜʭʽʜ ʩʪʚʦʨʝʥʥʷ ʦʙʛʦʨʪʦʢ

Åʇʽʜʪʨʠʤʢʘ ʩʪʦʨʦʥʥʽʭ ʢʣʘʩʽʚ 



ʈʝʘʣʽʟʘʮʽʷ ʢʝʨʫʚʘʥʥʷ ʧʦʛʣʷʜʦʤ(3/3)
ʇʽʜʪʨʠʤʢʘ ʪʝʢʩʪʦʚʦʛʦ ʚʚʦʜʫ

14

Åɺʽʜʩʫʪʥʽʩʪʴʧʽʜʪʨʠʤʢʠʩʪʘʥʜʘʨʪʥʦʾʢʣʘʚʽʘʪʫʨʠ
ʪʘʘʚʪʦʤʘʪʠʯʥʦʛʦʩʪʘʨʪʫʛʦʣʦʩʦʚʦʛʦʚʚʦʜʫ

Åɺʣʘʩʥʘʨʝʘʣʽʟʘʮʽʷʛʦʣʦʩʦʚʦʛʦʚʚʦʜʫ:

Åɺʽʜʤʽʥʘʚʽʜʢʨʠʪʪʷʩʪʘʥʜʘʨʪʥʦʾʢʣʘʚʽʘʪʫʨʠ

Åɯʤʧʣʝʤʝʥʪʘʮʽʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷʛʦʣʦʩʫʟʘ
ʜʦʧʦʤʦʛʦʶʬʨʝʡʤʚʦʨʢʫSpeech

Åʇʨʠʩʚʦʻʥʥʷʪʝʢʩʪʦʚʦʛʦʧʦʣʟ̫ʥʘʯʝʥʥʶ
ʨʦʟʧʽʟʥʘʥʦʛʦʪʝʢʩʪʫ

Åʇʦʩʤʽʰʢʘ, ʱʦʙʟʘʚʝʨʰʠʪʠʨʦʟʧʽʟʥʘʚʘʥʥʷ



ɼʦʜʘʪʢʦʚʠʡ ʬʫʥʢʮʽʦʥʘʣ

Åʃʦʛʫʚʘʥʥʷ

Åʇʘʥʝʣʴ ʨʦʟʨʦʙʥʠʢʘ

Åʂʦʥʬʽʛʫʨʘʮʽʷ ʬʨʝʡʤʚʦʨʢʫ
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