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Introduction / Motivation

« Use In the industry
« Workers already have many tools
 Input via hand may have low precision
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Suggested Solution

camera + object marker

projector

Min-Shan Luong: Optimizing Pens for Use as 3D Ray Casting Interactables with Monocular 6-DoF Object Tracking 3



]4] Fachgebiet Augmented Reality Technische Universitat Minchen m

Problem Description: Issues

« Multiple stationary cameras not desired:
— lack of space
— Employee monitoring
— one mobile camera attached to user

« Stable Tracking
— Jittering through lack
of accuracy
— Occlusion of feature points
— Find suitable object
— Find appropriate
algorithm
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Existing Solutions / Related Work

* Cube Markers -> Augmented Chemical Reactions
(Maier)
« WUW - Wear Ur World - A wearable gestural interface

PROJECTOR

CAMERA =" .

COLOR MARKERS
\,\

[Figure 2 & 3] Cube marker used for augmented [Figure 4] Prototype of Wear Ur World
chemical reactions
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Goals of this Thesis

* Object detection (& 6DoF tracking) for one stationary
camera

* Find approach to increase accuracy in object detection /
tracking

* Find optimal object/shape for tracking and detection
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Proposed Work / Approach

Implementation:

C++
OpenCV
PnP + RANSAC

Design: Evaluation:
Blender Tracking quality
3D printer Slider & Turntable
Paint/stickers(?) Runtime measurements
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Proposed Work / Approach

Implementation:
C++

OpenCV
PnP + RANSAC

1 T

Camera Calibration

Feature points with .
descriptors (2D) Model Registration: Feature Model Detection:
model _
Defining 2D/3D > Match keypoint
/ correspondences descriptors (3D with
Model (3D) 2D)
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Proposed Work / Approach

3D model

2D Image

camera

Min-Shan Luong: Optimizing Pens for Use as 3D Ray Casting Interactables with Monocular 6-DoF Object Tracking 9



]4] Fachgebiet Augmented Reality Technische Universitat Minchen m

Proposed Work / Approach

Implementation:
C++

OpenCV
PnP + RANSAC

1 T

Camera Calibration

Feature points with .
descriptors (2D) Model Registration: Feature Model Detection:
model _
Defining 2D/3D > Match keypoint
/ correspondences descriptors (3D with
Model (3D) 2D)

Min-Shan Luong: Optimizing Pens for Use as 3D Ray Casting Interactables with Monocular 6-DoF Object Tracking 10



]4] Fachgebiet Augmented Reality Technische Universitat Minchen m

Proposed Work / Approach

Implementation:

C++
OpenCV
PnP + RANSAC

Design: Evaluation:
Blender Tracking quality
3D printer Slider & Turntable
Paint/stickers(?) Runtime measurements

Min-Shan Luong: Optimizing Pens for Use as 3D Ray Casting Interactables with Monocular 6-DoF Object Tracking 11



IAJ Fachgebiet Augmented Reality Technische Universitat Miinchen TI.ITI

Discussion of Potential Issues

 lllumination (unbalanced or poor light condition)
* Motion blurring through fast movement
« Anatomic occlusion

[Figure 5] Motion blurring through fast movement seen
by means of dices Anatomic occlusion of the object marker
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Time Line

Working Object Detection and Tracking End of Project Phase

Jan 23 Mar 1
\
Settle on Optimal Object Design Thesis Due

Feb 17 ‘ Mar 16

2019 2020

Today

Research Object Detectio_ Nov 15 - Dec 21

Implement Object Detection and Tracking _ Dec 22 - Jan 22

Design & Print Object Model Prototypes _ Jan 16 - Feb 16

Evaluation (& Improvements) _ Feb 5 - Feb 29

Write Thesis _ Dec 27 - Mar 1
Proofreading Thesis _ Mar 2 - Mar 14
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