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Abstract

e Food Transport Logistics

— Rising Oil prices

— Dynamically assigned first-expire first-out
e Sensing Service

— Wireless Sensor Network

e Communication Service
— Satellite and Cellular Networks
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Agenda

e Project Overview

e System Architecture

e Propagation Measurements in Container
e Radio Propagation Model

e Communication on the Ship

e Web Interface
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Project Overview

e Collaborative Research Center (CRC) 637

— Autonomous Cooperating Logistic Processes — A
Paradigm Shift and Its Limitations

— German Research Foundation funded project

e CRC637 T4

— Monitoring Technologies for Food Transports

— Partners:
e Cargobull Telematics, Dole, Rungis Express
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Intelligent Container

Wireless Sensor Networks Communication Gateway
e Food Transport o @
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— Rising oil prices
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first-expire first-out Ny
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e Communication Service
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WSN for Food Transports
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Single-Hop: LQI, PRR

e Link Quality Indicator (LQI)
o Packet Reception Ratio (PRR)

Excellent: LQI > 105.0 Excellent: PRR > 0.95

LI Mean
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Multi-Hop: Neighborhood
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Multi-Hop: Traceroute

Traceroute
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Multi-Hop: Hop Count
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Multi-Hop: Temperature

Sensor Values
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Multi-Hop: Humidity

Sensor Values
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Radio

Propagation

Model

Banana, 0 dBm:
— |_ —_
66.8 dB+
36.4 dB * log(d/d0)
— LO = 66.8 dB
— Gamma = 3.6 dB
—d0d=1m
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On-Ship Communication Concept

Wireless
Mesh
Network

Mixed
Cable/Wireless
System
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Communication Service Module

A
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Web Interface

ComNets

SFB 637 T4 Intelligent Container Webinterface: Start
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Summary

o ICT for logistics: sensing and
communication services

— Economically and ecologically expedient

e Multi-Hop communication necessary in
loaded containers

e Specific Radio Propagation in containers
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