Address-Event Imagers for Sensor Networks:
Evaluation and Modeling

Thiago Teixeira, Eugenio Culurciello, Joon Hyuk Park,
Dimitrios Lymberopoulos, Andrew Barton-Sweeney and Andreas Savvides

Electrical Engineering Department
Yale Univerisity
New Haven, CT 06520

{thiago.teixeira, eugenio.culurciello, dimitrios.lymberopoulos, andreas.say@iesde.edu,
parkj4@rpi.edu, abs@cs.yale.edu

|. DEMONSTRATIONABSTRACT Both demonstrations utilize a simplistic algorithm that can

Camera sensor networks provide an information-rich serf2mpetently run on small microcontrollers. It works by com-
ing modality that can offer quantitatively and qualitatively betP@ring €ach incoming event to a set of templates. If the address
ter observations than other, simpler sensors. Their deploym@htan €vent is present in a given template, this situation
and use, however also gives rise to numerous challenges §Raracterizes ait. The scoreof the template is incremented
reservations. In order to last unattended for extended peridh every hit. Scores are weighted according to the pre-
in WSNs, imagers must consume as little power as possig@gulatedbrlghtness(whph translates to the probablllty of
— while maximizing the rate of information per bit. What is? hit) of the corresponding template, so as to equalize all
more, for deployment in sensitive human environments, thépénplate pr(_)bablhues. The I{:\rgest score is declared winner
is the added concern of privacy preservation. We propose thé has a wide enough margin over the second largest.
use of Address-Event (AE) imagers to fulfill these require- FOr the seconds part of the demo, the ALOHA imager

ments, and we present a two-part demonstration to reinfofe@vides the event streams that are the input of the recognition
this claim: algorithm. The ALOHA is an Address-Event Representation

1) Pattern recognition on a PC using a software AE imag9e" that converts pixel intensities to event frequencies,

emulator (Figure 2) coupled with a COTS camera. andt IS C‘Tgble olf ;Jltrg-lov;/'rpogetr co”nsurzpélon. tlnt the f'r?t
2) The same pattern recognition algorithm, but taking i, an ?mgaor IIS ué'ief 0 f;\how ! efrebn. ytpeds 'Ic')h
input the event stream for a custom Address-Eve Imagers 1o be explored betore hey are tabricated. 1he

Representation imager connected to an XYZ sensor no monstre_ltlons aim to make ewd_e_nt that AE imagers prowc_ie
(Figure 1). a processing advantage over traditional cameras, by producing

streams of features that can promptly be utilized with minimal
computational demands.
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Fig. 1. The XYZ sensor node interfaced to the ALOHA image sensor. Fig. 2. Screenshot of AER emulator.



