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We Build The World’s Best Image Sensors

Image Sensor Sales

Worldwide No.1 share of more than 50% (Revenue basis)
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Who is Sony AVS?
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And What Does Sony AVS Do?

6-DoF Pose

We built and build Event-Based Computer Vision Algorithms
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Enough PR ...

... Let’s Talk Technology
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What Is A Temporal Contrast Event?

A temporal contrast event is a tuple of an address with polarity p and timestamp ¢.
Such an event is created when ...
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... of the temporal contrast... ...1s below ...

... the integral since the last timestamp... ...and the noise ... ...or above a threshold

=10 \.'D'4 8 16-Jun-21 Research Division 1 — Sony Advanced Visual Sensing AG © 2021 Sony Semiconductor Solutions Corporation



What is Temporal Contrast?

Temporal contrast is the rate of illumination change...

Cry(t) =

Y

/ Ix,y (t) * dt\

... hormalized by the absolute intensity... ... which is equivalent to the log intensity change rate.
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So What is Encoded By an Event?

Integrating temporal contrast results in ...

Ltlc,g,y(t) dt = Acﬁ,y(to, t1) =In (Ix,y(t1)) —In (Ix,y(to)) —In (Ix,y(t1))

0 / Ix,y (to)
.. a "temporal contrast step”, ... ... or a fixed step factor.

... Which is a fixed step in log intensity ...
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Then What Makes Up a Temporal Contrast Step?

The “event magnitude” is ...

/ reflectance change
U (dlog(I(k, t)) [dR]| [dRldx) [drRlay
EM, ,[j] = ACL (to,t)=f — +H—F — dt
i YO i dt dt | |dx]dt] |dy)dt

spatial contrast optical flow

... the temporal contrast step encoded by one event, ...

... which in turn is made up of different components.
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So What To Do With Events

reflectance change
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event magnitude
spatial contrast optical flow
T |
Entropy: Reconstruction: Tracking:
- Smart Triggering - Imaging - Camera:
- Smart Processing - Mapping - VIO
Classification: - World:
- Object - User

- Objects
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Some Examples
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So What To Do With Events

TUl (dlog(I(k,t))) dR dRdx dRdy
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High-Speed 3D
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So What To Do With Events
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optical flow
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Tracking
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Very Fast Real-Time Tracking Of Dots
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For Fast Motion than Open CV
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And More Robust On Repetitive Structures
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So What To Do With Events
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spatial contrast
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Reconstruction
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Sensor Fusion of IToF and EVS for Efficient Depth Sensing

Predicted depth frames Predicted depth frames
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To Capture What Our Engineers Are Doing In the Office

nd—Truth iction

ts_last_depth: 26.5ms

Events

ts_last_depth: 26.5ms
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If You Like To Work With The Latest Anhd Greatest Sensors

Follow us on LinkedlIn:

https://linkedin.com/company/sony-advanced-visual-sensing

Or Have A Look At Sony Jobs Every Now And Then:

https://www.sonyjobs.com/jobs.html
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