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Gestural Communication

Indirect Manipulation w/ Tools

Direct Manipulation



Gestural Communication

Indirect Manipulation w/ Tools

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

ConvNet Feature

Detector 1
RDF Image
. ConvNet Feature
Segmentation &
i Detector 2
Preprocessing

ConvNet Feature

Detector 3

Fig. 6: Convolutional Network Architecture Fig. 5: Depth image overlaid with 14 feature locations and the heat-map for
one fingertip feature.

96x96

2 stage Neural
Network

heat-maps

Jonathan Tompson, etc. Real-Time Continuous Pose Recovery of Human Hands Using Convolutional Networks. Siggraph 2014
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« Tracking : EF3DRE |, KFESMEZRAVETLpose
* Mapping : B#3DRRINE

RTSLAMBS ZE SRR

- ETEGESIERIGE , WPTAM, ORB
- BEGE , IERBEWEZE |, WLSD-SLAM , DSO-SLAM
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States: R (Rotation) , p (Position) , v (Velocity) , b (bias)
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* IMU frequency is much higher than camera. Apply Pre-Integration technology

* IMU-Camera calibration
IS VERY important
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- FHYEBIGXKE, SLAMEZ, 182, ixﬁbﬂ%_%ﬁﬁ-a%kﬂﬁj“lﬂ , FtFRJ9 "Motion to Photon
. VRIVATF , FEE/\- ZOms Z BRI AR Z

AN, BB IR AR & SRR S

Latency”

« ATW xE—ﬂEEF’%xﬁl/}'Z/J IEIRAY:

Rendered time, know nothing

Last image’s time With known IMU data,
from last time

stamp, we can get integrated pose

precise pose here
R A e A A

Algorithm time Rendering and display time
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Hardware Spec.

Product Dimensions

PCB Dimensions

Image Sensor

Viewing Angle

Power Consumption

Data Interface

lllumination

V1 12.9mm(H) x 37.5mm(W) x 102.4mm(L)
V2 6mm x 15mm x 70mm

V1 8.4mm(H) x 24mm(W) x 85mm(L)

V2 5mm(H) x 12mm(W) x 65mm(L)

VGA, Global Shutter

Hardware Sync.

Frame Rate: 60 fps ~ 120 fps

Shutter Speed: 0.01ms ~ 10ms

Lens: Horizontal: 140° Vertical: 120°

Active Motion Mode: 1.0W
Non-tracking Mode: 0.6W

Micro-B SS
USB 2.0 / USB 3.0

3 X 850nm LED
3 X 33mW average
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