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o4 - FBENESE, empower smart phones, cordless

BENRAEFELEZEE - @8BS SDK plug-in in C++, Java, Unity and Cardboard
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Super Reality (Combination AR + VR)



http://v.youku.com/v_show/id_XMTI5NjY1MjUzMg==.html
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Gesture
* We adopt the same hardware as Leap

motion (Dual IR camera) System Design
Super Reality - Stereo RGB+IR camera

«To render AR, we need to get TWO "IMU sensor
images at exact position of left and right ——> ——— +Computing unit

eyes.
*Dual RGB camera is required.

Tracking

*|IR and RGB cameras are also used in
3D head tracking

* High performance IMU is also required



T Real Scene

‘ 3D Alignment

Virtual Objects

Super
Reality

(Algorithm )

1. Alignment:
Track head position and orientation,
w.r.t the real scene. Using RGB
cameras.

a)

a)

b)
C)

2. Render real scene;:

Capture stereo image of the real scene.
Using Stereo RGB Cameras

3. Render virtual objects:

Determine the position of the virtual object
to be displayed.

Generate stereo image of the virtual object
Render virtual objects over the real scene.
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4 Features to reach a perfect VR user experience
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Super Reality (Combination AR + VR) Impression Pi Live Demo 3D Fingo (Gesture in AR)



http://v.youku.com/v_show/id_XMTI5NjY1MjUzMg==.html
http://v.qq.com/boke/page/y/0/7/y0148oim3x7.html
https://www.youtube.com/watch?v=-FOL2_lABBA&feature=youtu.be
http://v.qq.com/boke/page/a/0/9/a0166bhj2l9.html
https://www.kickstarter.com/projects/impressionpi/impression-mobile-vr-ar-with-gesture-position-trac
IMPRESSION+PI(AR+VR).mov

Intellegent Eyes

FVT digital Signal HUD Car Eye for Robot Vision Drone
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3D Fingo (Gesture in AR)


http://v.qq.com/boke/page/a/0/9/a0166bhj2l9.html
https://www.kickstarter.com/projects/impressionpi/impression-mobile-vr-ar-with-gesture-position-trac

Head Hand
tracking tracking

:> :>

Finger tip in
“Head coordinate”

World coordinate Head coordinate



Ul Interaction Game Interaction

-Only need simple gesture recognition, -Need more complex gestures, grab,
Pointing, Sweep, 3D touch, etc rotate
-Need to detect finger tip quickly and -Need to estimate hand skeleton model

accurately.



Skeletal Hand Tracking Library Real-time hand Tracking Released by Microsoft at
Released by Intel at May 2013 Aug. 2014 Robust to tracking lost, fast movement

Nimble VR, acquired by Oculus Rift at 2014 LeapMotion, released at 2013



Pose Update

« 3D Pose Indexed feature as random forest feature

* Principle hierarchical regression method in 3D space.

« Learn residue from current pose to correct pose, as SDM method for face.
@t: @t—l_l_ f?t(],@t_1>.

* Regression in hierarchical order, from palm to finger.

stage 1 stage 3 stage 4 stage 6
T
iy
o,

o &

holistic hand pose regression

palm stage 1 palm stage 3 finger stage 4

O\{\

palm regression
hierarchical hand pose regression

L Xiao Sun, Yichen Wei, Shuang Liang, Xiaoou Tang, Jian Sun. Cascaded Hand Pose Regression. CVPR 2015




« Use Similarity Sensitive Coding to compress hand image to 192bit
« Use Hamming Distance for fast comparison.
DB size is 10K, retrieve time is 2ms.
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Robert Y. Wang and Jovan Popovic, Real-Time Hand-Tracking with a Color Glove, ACM Transaction on Graphics (SIGGRAPH 2009), 28(3),
August 2009




96x96

Deep Learning

« Use CNN network, input is depth map, output heat maps of every joint.

ConvNet Feature
Detector 1

RDF Image
Segmentation &

PI'C[)I’(')C(‘,SS]HQ

ConvNet Feature
Detector 2

N 2 stage Neural N
Network

.

ConvNet Feature
Detector 3

heat-maps

Fig. 6: Convolutional Network Architecture
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OOO

-
-
~~

/

Fig. 5: Depth image overlaid with 14 feature locations and the heat-map for
one fingertip feature.

Jonathan Tompson, etc. Real-Time Continuous Pose Recovery of Human Hands Using Convolutional Networks. Siggraph 2014




Leapmotion V.S. Ours
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AntVR

Oculus Rift Controller




7 HEHER x gai

X FBELLRKAYFEEEIE

X EEREDRD , i—SILBRRT

X BRI , —EREELAEMREZSET
R ZAKXE , MEKRIEE

V.S.

X ELTHE

< R AR

7 JLAREH—X , G555

< IFEHETER , —RRERHIFREEXZE100+ /i
< IHEERRNHRIFERS



1. &R
2. HELRkGE (. AR5 )

3. ETIBVRXABZLH




» AILIBRREIZERINRA

- R . BHE, SFMERE. =M=

- HESOUIR - F. DEE. BE. HTESISES
= ALURRIEERATRERIRE

- HEE. BE, KTEHRS

Sl % &
BSIESHIA P %

BB Y %

g \\



T Real Scene

‘ 3D Alignment

Virtual Objects

Super
Reality

(Algorithm )

1. Alignment:
Track head position and orientation,
w.r.t the real scene. Using RGB
cameras.

a)

a)

b)
C)

2. Render real scene;:

Capture stereo image of the real scene.
Using Stereo RGB Cameras

3. Render virtual objects:

Determine the position of the virtual object
to be displayed.

Generate stereo image of the virtual object
Render virtual objects over the real scene.
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T Virtual Scene

3D Alignment

l

Real Objects

Super
Reality

BEESI
SSTIEISTIE <

(Algorithm )

1. Alignment:
Track head position and orientation,
w.r.t the controller. Using RGB or IR
cameras.

2. Render virtual scenes.

3. Render real objects:

a) Capture stereo image of the real scene.
Using Stereo RGB Cameras

b) Detect and extract real objects to be
displayed.

c) Generate stereo image of the real objects
from input stereo images.

d) Render the real objects over virtual
scenes.
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http://www.baidu.com/link?url=siI3dAtIv4IhVVSLpniFW3gmJzDcnEHraN6PRol5l53PzmYcwabmCqUuUq11E14k
http://www.baidu.com/link?url=siI3dAtIv4IhVVSLpniFW3gmJzDcnEHraN6PRol5l53PzmYcwabmCqUuUq11E14k
http://www.baidu.com/link?url=siI3dAtIv4IhVVSLpniFW3gmJzDcnEHraN6PRol5l53PzmYcwabmCqUuUq11E14k
http://www.baidu.com/link?url=siI3dAtIv4IhVVSLpniFW3gmJzDcnEHraN6PRol5l53PzmYcwabmCqUuUq11E14k
http://www.baidu.com/link?url=siI3dAtIv4IhVVSLpniFW3gmJzDcnEHraN6PRol5l53PzmYcwabmCqUuUq11E14k
http://www.baidu.com/link?url=siI3dAtIv4IhVVSLpniFW3gmJzDcnEHraN6PRol5l53PzmYcwabmCqUuUq11E14k

EVE: Valkyrie
http://v.youku.com/v_show/id_XOTE1

NTY1Njky.html

RIGS
http://v.youku.com/v_show/id_XMTMOMTYx

NjALMg==.html


http://v.youku.com/v_show/id_XOTE1NTY1Njky.html
http://v.youku.com/v_show/id_XOTE1NTY1Njky.html
http://v.youku.com/v_show/id_XMTM0MTYxNjA1Mg==.html
http://v.youku.com/v_show/id_XMTM0MTYxNjA1Mg==.html
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http://img.hc360.com/laser/info/images/200810/200810240947236757.jpg
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