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Technology

A key driver of the Virtual Mirror Market is the increasing demand for
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Use Case

Augmented reality (AR) mirror that is a display like
conventional mirrors but with virtual objects or effects
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Use Case Requirements

Interact with it in real time

Freely select target view of
themselves

Screenshot and save photos of
themselves on the display

Navigate the menu or make a
selection using hand motions

Frame rate: = 15 frames/second
Latency: < 200 milliseconds

Tracking accuracy: = 90%
Angle coverage: + 90° from front view

Storage capacity: = 100 images

Recognition accuracy: = 90%
Swipe up/down and left/right




Technical Challenge #1. Real-time

Solution

Problem

Delays in gesture
recognition and
associated action on
the display

Graphics Processing Unit (GPU) Central Processing Unit (CPU)
for rendering virtual objects in for parallel
real-time processing/multi-threading



Technical Challenge #2: Tracking Accuracy

Solution

Problem

Gesture
Misrecognition

CV libraries for real-time object segmentation of different objects and
scenes, object detection & recognition, 3D surface reconstruction,
camera calibration that supports angles exceeding 180°



Technical Challenge #3: Multiple Viewpoints

Solution

Problem
Incomplete view of - Azure Kinect DK
. e e e BT
their face from 2
different angles
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Technical Challenge #4: Ul

Solution

Problem _\O/_

Problems with Ul @
overlays %, SF =
3800 O O O
Y

Thorough testing/feedback for
figuring out which gestures are

Basic immediate mode Uls (Dear N
most intuitive + accurate

ImGui) or more complicated Uls (gt or
gtk) for enabling user interaction



Testing, Verification and Metrics

O—0-—0-0—-0

<200 ms latency

High-speed logging scripts

90%+ gesture
recognition accuracy

Controlled tests

Integration Testing

Hardware + software
interaction

2-hour stress tests

System reliability

User Feedback

Responsiveness and ease
of use
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Steven
@ Eye-tracking

[  Gesture
Recognition

Details:

Develop/integrate
algorithm into the mirror

Anna

A Camerafeedback
@ Ul development

Details:
Controlling camera using

motors based on user
inputs

Writing/integrating
algorithm to have filters
displayed on the mirror

Tasks and Division of Labor

Catherine

A Distortion algorithm
@ ARoverlay (3D
reconstruction)

Details:
Writing/integrating

algorithm for perspective
alignment
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Schedule

Mar
Spring Break (Slack) + Mar 1- Mar 9
Eye-Tracking Core Implementation « Jan 29 - Feb 5
Eye-Tracking Advanced Feature Implementation « Feb § - Feb 12
Eye-Tracking Testing & Debugging « Feb 12 - Feb
3D Facial Reconstruction Pipeline Design & Implementation + Jan 29 - Feb 5
Depth Sensor integration & Calibration « Feb 5 - Feb 12
3D Facial Reconstruction Testing & Debugging « Feb 12 - Feb 19
Camera System Prototype Assembly + Jan 29 - Feb §

Camera System Initial Testing & Debugging « Feb 5 - Feb 12

Camera System Performance Evaluation & Calibration « Feb 12 - Feb 19

Algorithm + Feb19 - Feb 26
Gesture Recognition Algorithm Refinement «
Gesture Recognition Algorithm Refinement « Mar 9 - Mar 11

Gesture Recognition Testing - Mar 11 - Mar 18

3D AR Overlay Shader & Effect Prototyping « Feb 19 - Fab 26
3D AR Overlay Integration with AR System « Feb 26 - Mar 1
3D AR Overlay Integration with AR System « Mar 9 - Mar 11

3D AR Overlay Final Refinement & Testing « Mar 11 - Mar 18
User Interface (UI) Wireframing « Feb 19 - Feb 26
Ul Frontend Implementation » Feb 26 - Mar 1
Ul Frontend Implementation « Mar 9 - Mar 11
Ul Testing & Refinement - Mar 11 - Mar 18

Software Pipeline Integration & Testing - Mar 18

System Integration & Testing « Mar 25 - Apr 1

System Performance Testing & Refinement « Apr 1- Ape 8

Proposal Presentation « Jan 22 - Feb 2
Design Presentation « F Feb 16

Design Report « Feb 2 - Feb 28

Interim Demo « Feb 28 - Apr 2

Final Presentation « Ape 2 - Apr 20




