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Summary

Wireless Camera Networks (WCNs) are an emerging
technology for pervasive solutions to many real-world
applications. We present an early prototyping framework to
develop computer vision algorithms for WCNs. We show a
case study from the intelligent transportation domain where
our framework has been applied.

Background

Single Smart Camera Distributed Smart Wireless (Smart)
VISoc Camera Camera Networks
NICTA Cyclops
Stand-alone vision
system Distributed vision system Pervasive vision system
From centralized to distributed processing... >

Wireless Camera Networks (WCNSs)
A Limited Memory (up to 128KB)
A Limited computation power (~50MIPS, no FPUs)
A Low-power R/F communication
A Battery powered
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Phase 1. Acquisition and Storage Phase 2: Algorithm prototyping

Case Study: car parks occupancy
HW platform

APIC32MX360F512L
A80 MIPS
A32KB RAM

AVGA CMOS Camera ROI
Ascaled to 160x120
Agray-scale

The algorithm operates separately on each ROI:
Arame differencing: motion detection
MBackground differencing: occupancy detection

http://www.evidence.eu.com

MBackground update

Wireless camera networks are resource constrained
systems, therefore, developing vision algorithms directly on
the destination platform is not an easy task.

PC-based early prototyping of vision algorithms is
desirable. Actual data are required to fill the gap between the
embedded environment and the framework one.

Prototyping Framework

Components

A eDAQ : data acquisition system, based
on Xerces (xerces.apache.org) and on
Root framework (root.cern.ch)

A uCV: embedded computer vision library

Development phases:

1. Raw data acquisition and storage (on the PC)
2. Algorithm prototyping (on the PC)

A raw stored data

A portable code (typically standard C language)

A debugging tools (screens, external SW, etc)

A quality assessment w.r.t. full-fledged algorithms
3. Porting to the embedded device

A validation with the same raw data set

A performances measurement (execution time, etc.)
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A Simple Algorithm

A\ squared ROI for each car park in the camera view
(camera windowing is used to reduce the memory usage) . . .
A low-cost wireless technology and image processing

A confidence level on the occupancy is computed for each
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Phase 3: Porting and Validation

The IPERMOB project

A Intelligent transportation systems domain: pervasive
and heterogeneous infrastructure to control urban
mobility in real-time

techniqgues (WCNs) to estimate traffic-related
information

The Pisa airport
landside will be
the test-bed
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