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The past 60 years of research have been devoted to
frame-based cameras

Dynamic Range

Event camerasdo not suffer from these problems!

Χōǳǘ ǘƘŜȅ ŀǊŜ ƴƻǘ ƎƻƻŘ ŜƴƻǳƎƘΗ

Open Challenges in Computer Vision

Latency  & Motion blur
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What is an event camera?

Mini DVS sensor from  
IniVation.com

Traditional vision 
algorithms cannot
be usedbecause: 
Å Asynchronous pixels 
Å No intensity information 

(only binary intensity 
changes) Video from here: https:// youtu.be/LauQ6LWTkxM?t=30

ü Novel sensor that measures only motion in the scene

ü First commercialized in 2008 by T. Delbruck (UZH&ETH) under 
the name of Dynamic Vision Sensor (DVS)

ü Low-latency (~ 1 ˃ ǎ)

ü No motion blur

ü High dynamic range (140 dB instead of 60 dB)

ü Ultra-low power (mean: 1mW vs 1W)

[Lichtsteiner, Posch, Delbruck, A 128x128 120 dB 15µs Latency Asynchronous Temporal Contrast Vision Sensor, 2008

Image of the solar eclipse 
captured by a DVS

https://youtu.be/LauQ6LWTkxM?t=30
https://pdfs.semanticscholar.org/9def/c75da5ea17ff8af18dc5c6e49467db9de0ad.pdf


ÁBy contrast, a DVSoutputs asynchronous events at microsecond resolution. An event is 
generated each time a single pixel detects an intensity changes value 

time

events stream

event:

Á A traditional camera outputs frames at fixed time intervals:

time
frame next frame

Camera vs Event Camera
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[Lichtsteiner, Posch, Delbruck, A 128x128 120 dB 15µs Latency Asynchronous Temporal Contrast Vision Sensor, 2008

Event polarity (or sign) (-1 or 1): increaseor decreaseof brightness

Timestamp(ms)
Pixel coordinates

https://pdfs.semanticscholar.org/9def/c75da5ea17ff8af18dc5c6e49467db9de0ad.pdf


Lichtsteineret al., A 128x128 120 dB 15µs Latency Asynchronous Temporal Contrast Vision Sensor, IEEE 
Journal of Solid-State Circuits, 2008
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Consider the intensity at a ǎƛƴƎƭŜ ǇƛȄŜƭΧ

Events are triggered asynchronously

Generative Event Model
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Event cameras are inspired by the Human Eye

Human retina:

ü 130 million photoreceptors

ü But only 2 million axons!

Brain



Event Camera Output with No Motion

Standard Camera Event Camera(ON, OFFevents)

ɲT = 40 ms

Without motion, only background noise is output



Event Camera Outputwith Relative Motion

Standard Camera Event Camera(ON, OFFevents)

ɲT = 10 ms



Event Camera Output with Relative Motion

Standard Camera Event Camera(ON, OFFevents)

ɲT = 40 ms



Examples
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Davide Scaramuzza - University of Zurich ïRobotics and Perception Group - rpg.ifi.uzh.ch

Conradt, Cook, Berner, Lichtsteiner, Douglas, Delbruck, A pencil balancing robot using a pair of 

AER dynamic vision sensors, IEEE International Symposium on Circuits and Systems. 2009



Henri Rebecq ïRobotics and Perception Group 14

Low-light Sensitivity (night drive)

Video courtesy of Prophesee: https://www.prophesee.ai

GoPro Hero 6 Event Camera by Prophesee
White = Positive events
Black = Negative events


