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UK MEBOOK: ANOVEL DEVICE USING VIDEO SELF-MODELING TO

INTRODUCTION MEBOOK TECHNOLOGY MEBOOK INTERVENTION
Reading books with children improves their literary Microsoft Kinect RGB-Depth Sensor o We adopt the Social Cognitive perspective in our
_skills. Children with ASD often ca_nnot fully engage 1 T —— ~ Intervention, which takes a process viewpoint to self-
in the story due to off-task behavior and short 3D Models regulation - a person can be induced to apply self-
attention span. Library regulatory strategies for a task (Zimmerman, 2000).
\/
!Better s_elf-re_g_ulation has been reported v_vith “ Initial evaluation will involve a small group of typically-
interactive digital books or ebooks (Pykhtina et al., Depth Image Color Image 3D Eace Model 8 dgveloped students Iin a us_ability test. These observgtions
2012). Ebooks also open doors to the use of new 5 N Sh A will help us make modifications of the MEBOOK design.
sensors. This work focuses on an innovate use of 2 benth Head Pose ape
or-denth ) . ept Trackin .y Placement . . .
a color-depth (RGB-D) camera to incorporate Enhancement A N 9 | - Y Then, using a pre-test post-test experimental design, we
video self-modeling into ebook reading. - = Foreground V will conduct our formal evaluation on 10 children 6 to 12
Pykhtina, O. et al. (2012). Magic land: play therapy on interactive tabletops. In \ Separathn / ye.ars Of age Wlth A dlag.nOSIS, Of aUt!Sm. AS pre-teSt’ we
Proceedings of the 2012 ACM annual conference extended absracts on Human Factors /7 will conduct tests on children’s I‘eadlng accuracy and
in Computing Systems (CHI EA '12). ACM, New York, NY, USA, 2429-2434. Alpha comprehension using standardized tests such as Neale
Enhanced _ Matting Augmented Analysis of Reading Ability.
Depth Image 3 Depth h Subject _ . .
BACKGROUND Threshold y For the post-test, we will evaluate their comprehension of
- / (. the story, and their recognition of words and features In
the book. These scores will be compared to norms

Currgn_t_e_book_technolog_y IS at it_s iInfancy and the Foreground Mask BEibSr;er;e available to assess their comprehension level and see If
possibllities of incorporating cutting-edge Geometry Data W Color Data ~ they are higher or lower and these comparisons of the
visualization and sensing to deliver meaningful =y Aligned Geometry and Color Data effectiveness of digital interventions against standards.

digital storybook intervention are virtually limitless.

Zimmerman, B. (2000). Attaining self-regulation: A social cognitive perspective. M. Boekarts, P.
Pintrich, M. Zeidner, eds. Handbook of Self-Regulation, Academic Press, San Diego, 1339

Self-modeling Is the use of self images in a visual
seguence In order to teach or enhance a certain

behavior. Video self-modeling (VSM) has been MEBOOK INTERFACE CONCLUSIONS
demonstrated to be effective in various learning
tasks for children with ASD (Buggey 2009). Setup of Computer We have designed a software application, MEBOOK, to

" enhance digital story books with interactive visualization
tools, making them suitable for children with ASD. The
novelty Is the use of the child’s face as a character in the
story, a form of self-modeling, to engage the child in the
story. A subsequent study to measure the effectiveness of
MEBOOK In enhancing comprehension and self-

and Kinect

Akin to VSM where a child is recorded performing
a desired activity, our hypothesis Is that by
portraying a child as a character in a story, a
child’s self-regulation while reading storybook
will Increase.

Elija was a juvenile elephant, who was not

ORI IEL T I not too old. He admired

the great matriarch - the elephant who led

the herd in a nice straight line to safety,

regulation in reading among 6-12 years old children with
ASD Is underway.

food, and water.

Rather than passively reading a story, we hope

that visualizing one-self in the story provides a o
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Introduction

Depth images obtained by a typical structured-light
stereo RGB-D system, such as Microsoft Kinect,
have two major problems: missing and distorted
depth values, which can significantly degrade the
performance of any subsequent vision processing.
As Figure 1 shows, all the black regions in the
depth image contain no depth measurements.

Stereo disparity of Perpendicular
depth sensor surface

Fine-grained
surface

Fig. 1. A pair of typical depth and RGB images obtained by Kinect

Technical Contributions

» Propose a new graphical model that jointly
models correlation between color and
depth pixels from RGB-D cameras.

» Segment the noisy depth image into a
number of dynamically-determined depth
layers through a combination of

i.  Background subtraction
i. Depth homogeneity

iil. Spatial color homogeneity
iv. Surface Normal

» Denoise each depth layer through outlier
depth pixel removal with RANSAC, and
pixel interpolation with a joint color and

\ depth bilateral filter. j
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Overview of Approach

l

We proposed a stochastic framework that automatically separates the depth

image into multiple layers, and combines multiple RGB-D system noise
models to robustly determine the depth layer label. The depth denoising and
completion are steered by the layers that can better preserve object
boundary and prevent noise propagation across objects with significant

depth differences.
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Fig. 2. Depth denoising and completion Workflow

Color-Depth Modeling I
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Fig. 3. MRF model

The depth layer labeling is solved as a
maximum a-posteriori estimation problem, and a
Markov Random Field attuned to the uncertainty
in measurements is used to spatially smooth the
labeling process.

The MRF parameter estimation is
summarized in Figure 4, where foreground
and background separation is obtained in
the first step. Then multiple layers are
further adapted dynamically according to
the depth distribution.
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Fig. 4. Parameter estimation diagram /

Our Results
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Compared to other works:

Input Depth & Color Results by [Camplani et al, 2012] Our Result

Results by [Diebel et al, 2006] Our Result
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