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Company Overview CEVA

LIPS Corp. is a 3D Sensing Solution Provider

Tier 3 31 Party LIPS App / Ul

Solutions

31 Party LIPS Middleware

Middleware Facial Recognition, Gesture, SLAM, Metrology

I_ Tier2

Vision Platform

LIPS SDK
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LIPS 3D Depth Cameras

Stereo M5

ToF A

(Cyclone V based)
* Built in PoE
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Core Competency CEVA

HW: State-of-art 3D depth camera
3D depth cameras includes ToF, Stereo and Structured Light
Edge Computing for 10T

MW, AL & SW
Parallel processing(DSP, OpenCL, CUDA and FPGA)

Machine vision recognition algorithms base on depth and RGB information
for ML & traditional programming

Customization
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What’s 3D Information CEVA
Point Cloud, Depth and RGB

J Point cloud is close to raw sensor data

J Point cloud is canonical
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(©) . Point Cloud
LIPS
Deopth Map
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The Benefit of Depth for Traditional program CEVA

N -
S uto mode 1
T L. © Cuboi:
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Easy to segmentation, compare with
RGB information

Get the real dimension of the object

Get the relative distance and angle

Not a projected image plane, but
multi view object Pt

to find ground

And the most important, not effective
by light or others

FPS:0.000000
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The Benefit of Depth for Machine Learning CEVA

Input 1283 2563 GT 2563

Easy to segmentation, and feature - ‘ ‘ = W

extraction

Get the real dimension of the object, ““‘

shape with different view -
Get the relative distance and angle

Not a projected image plane, but

multi view object
And the most important, not effective ’ _— 7

by light or others
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Big Data + Deep Representation Learning CEVA

Robot Perception Augmented Reality Shape Design
- - ; . ~

Need for 3D Deep Learning!
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Neuro Network CEVA

End-to-end learning for scattered, unordered point data

Unified framework for various tasks
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Results on Object Part Segmentation CEVA
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CEVA

8 Algorithm Weekly Report 2017 » £@# I YouTube
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Motion Gesture Recognition base on 2D  CEVA

LocalNet(3D-Conv) + GlobalNet(2D-Conv)

Accuracy: ©.9@6
_ _ _ LveragePracision: 8.987631888775
1 2 3 *er e t8 9 t-10 MverageRecall: ©.911535380279
Precisioni--------------
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Motion Gesture Recognition base on 3D
LocalNet(3D-Conv) + GlobalNet(3D-Conv)

t-1

t-2

t-3
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CEVA Proprietary Information

Accuracy:

AveragePrecision: ©.985719261753
AverageRecall: 8.97659782565a8
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Some Tips for CEVA-XM4 & 3D ML CEVA

Suggest float type input
CEVA-XM4 enabled

Suggest float accuracy inference at least FP16, better FP32
CEVA-XM4 enabled

Besides ML, what you need?
Good performance on DSP for pre-processing or post-processing

If you only need traditional programming, instead of ML
Built-in OpenCV functions shorten development time

© Copyright by CEVA CEVA Proprietary Information



[verall Market on 30 Sensing CEVA

Grow at CAGR 48% over the next decade to reach approximately $64.5 billion by 2025

kb

Technology Host Verticals
Stereo Standalone Professional Automotive Healthcare
Structured Light Laptop/Computer Robotics 3D Scanning/Printing
_g Time of Flight Smartphone 3D Metrology Gaming
s Active Stereo Tablet Retail AR/VR
Security Smart Home
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Thank You CEVA &Lirs

Luke Liu

lukeliu@lips-hci.com

www.ceva-dsp.com www.lips-hci.com



