Hyperion: A Wearable Augmented
Reality System for Text Extraction
and Manipulation in the Air

Dimitris Chatzopoulos*, Carlos

Huang®, Arailym Butabayeva®,

Be

Rul

'mejo*, Zhanpeng
/heng”, Morteza

Golkarifard™, and Pan Hui*

*Systems and Media Lab,
The Hong Kong University of Science and Technology

ASharif University of Technology

MMSys 2017, Taipei, Taiwan



Mobile Augmented Reality

supplements the reality of mobile users with virtual
objects

The amount of virtual objects can be huge and the
selection of the most suitable ones is not trivial
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Optical Character Recognition

e extracts text from the current view of a mobile user

* can be used as an input to MAR applications
* |Ss computationally expensive

e computation offloading technigues are required.



Computation Offloading
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Design principles

e Simplicity

* asimple system for a daily use

e Relevance

e focused to the needs of the user

* Adaptivity

e adapted to the needs of the scenario
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IS pointing. Iranslate selected text. Clip a text area.

* Meeting mode: Extract text from presentations

* Driving mode: Extract text from traffic signs

 Each modality has different inputs and outputs
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 Hand gestures (colour-based)
e Speech Synthesis (Text-to-Speech)

* Visual Display (OpenCV4Android)




—and gesture detection

"ok glass " " ok glass " " oK glass "

 Hyperion uses a lightweight colour-based detection algorithm

 The method uses reference color for detection and requires to
sample the color of the hand skin and then utilizes the skin
color to extract pixel sections with similar color in current view.
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Evaluation

e System performance evaluation
* Quality of experience evaluation
* 4 cases, one for each modality: walking around

campus, reading a book, having a meeting, and
walking along a roadway.

16



System performance
evaluation

Google Glass

Google Nexus 5 (2.26GHz CPU and 32 GB
memory)

Amazon EC2 instance

Nearby cloudlet in 2hop distance
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Meeting mode
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Reading mode
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Explore mode
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Rethinking visual impairment

* Affecting more than 285 million people around the
world

* Blurry vision
e Cannot see objects at a distance
* Hyperion detects text and

* magnifies it or reads it to the user.
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Thank you :)

Any guestions 7



