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Identifying dangers for products

RFID labels control temperature monitoring in “intelligent containers”

The traceability of the cooling
chain required by the law-maker
also brings many advantages for
users — provided that the right
technology is used. New RFID la-
bels can record temperatures, or
as in the case of the “intelligent
container” help to identify dan-
gers for the goods at an early
stage.

By Reiner Jedermann

ew temperature surveil-
N lance systems can be divid-

ed into two groups. On the
one hand low-cost RFID data
loggers with the size of a credit
card have recently become avail-
able. At the end of the transport
operation alog can be read ourt o
check whether the goods were

conveyed at the correct temper-
ature. On the other hand remote
surveillance systems allow con-
stant access to the goods. The
current location and temper-
ature can be tracked “online”.
The TurboTag Data Loggers of
Sealed Air Corporation
(www.turbo-tag.com) combine
an RFID aerial with a sensor chip
from KSW Microtec for record-
ing up to 700 measuring points.
Ina field study by the University
of Bremen, these data loggers are
used to collect data on the spatial
distribution of temperature
within a truck or container. Prior
to departure up to 40 data loggers
are distributed along the walls of
the vehicle and in the goods. The
first results of this study docu-
ment that the temperature of the
goods can partly deviate distinct-

Logistical object
- Passive RFID-Label

Logistics.

Intelligent Agent
3 Transport- and

Dynamic
link

handling-
instruction

> Supervision in

behalf of the owner

Truck requests

Reading RFID agent at loading

at loading Reefer tr.uck
or container
< CPU platform
3 Sensors

< RFID-Reader

Fig. 1: Information chain for fresh products. The RFID label is read on loading the
truck and calls for the electronic waybill. Via this the sensors are set as required
by the product. The data are passed on via agents.

ly from the set target value, de-
spite using the latest in modern
cooling technology. Together

with the partners CCG Cool
Chain Group Holding AG, CCG
FRA GmbH and Rungis Express



| Logistics

AG, weak points in the cooling
chain are to be identified in this
way and eliminated. Rungis Ex-
press has specialised in distribut-
ing high-grade foods to top ca-
terers, delicatessens and hotels.

However, a disadvantage in
the use of data loggers is that at
the end of the transport oper-
ation these data have to be que-
ried laboriously by hand. On the
other hand automatic data trans-
fer is possible with remote sur-
veillance or telemetry systems.
However, the systems currently
available on the market only pro-
vide for a few measuring points,
such as for example supply air
and return air temperature.

In future the “intelligent con-
tainer”  (www.intelligentcon-
tainer.com) will be able to reme-
dy the situation. To this end a
system is currently being devel-
oped at the Microsystems Center
Bremen (MCB) that relieves the
burden on the user by taking
over the often time-consuming
configuration of the surveillance
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system and supports him in eval-
uating temperature and envi-
ronmental data. The “intelligent
container” recognises the type of
goods on loading thanks to an
RFID radio label. It knows what
temperature range is critical, for
example, for poultry, fish or
meat, and how deviations are to
be assessed. Accordingly, it
sounds the alarm when the
goods are exposed to a wrong
temperature over a certain time
range and the shelf life is percep-
tibly reduced.

It is possible to access the con-
dition and measurements con-
stantly if necessary. Miniatur-
ised radio sensors that allow
wireless transmission of the
measurements are currently be-
ing developed by the partner in-
stitute ITEM. The sensor nodes
like the data loggers can be locat-
ed anywhere in the cargo com-
partment. Some of the sensors
are affixed to the walls of the
means of conveyance as basic
equipment. Other sensors may

be located inside the goods. The
sensors form a network in order
to carry out the measuring task
using as little energy as possible.
Thanks to a new radio standard,
the maintenance intervals of the
sensors have been extended rto
periods of several months, even
up to one year.

The work is being promoted
by the German Research Com-
munity (DFG). Within the
framework of the collaborative
research area “autonomous
cooperating logistic processes”,
the system is to be expanded in
cooperation with other institutes
of the University of Bremen to
form an automated transport
and route planning system and
the information is to be integrat-
ed into complex logistic net-
works. In future the goods nego-
tiate with several vehicles on the
most favourable transport and
automatically calculate an alter-
native route in the event of dis-
turbances. It was shown using a
model container how the various
technologies can be combined
practically to form an intelligent
surveillance system too. As of
2007 the system is to be tried and
tested in practice with three part-
ner firms.

The RFID labels do not merely
store a product code or a serial
number, as in other applications.
Inaddition, they control the entire
process of temperature surveil-
lance. When the waybill is drawn
up the consignor enters additional
information that states how the
goods are to be monitored. At the
same time it is specified who is to

Fig. 2: Wireless sensor nodes can be located like data loggers on the walls of
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be notified in the event of an
alarm. The subsequent processes
all proceed completely automat-
ically. Even if goods are trans-
loaded several times, it is not nec-
essary to carry outany settings on
the vehicle or the sensors.

The RFID label only needs to
store the Internet address under
which the waybill can be called
up electronically. When the
goods are trans-loaded, the on-
board computer of the truck or
container reads the label at-
tached to the product and calls
for the waybill. The actual way-
bill becomes active itself by call-
ing up the required sensors and
setting them for the measuring
range specified for the product.
Depending on the situation, the
waybill is supplemented by cur-
rent data on the quality condi-
tion and passed on to the next
means of conveyance or store.
Software agents are used for this
— programs that can send them-
selves to another computer.

Only the current quality con-
dition is stored as supplementary
information on the RFID label.
Thus it is possible to ascertain
quickly with a manual reading
device whether the
goods  have  been
transported soundly.
The costs of this will
be only slightly
higher than the cost
of standard com

the vehicle and at any location in the goods in the compartment space.
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early reports
whenever  a
quality loss is
on the horizon
without having
to keep their
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eye on hun-
dreds of tem-
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graphs. If
goods are
spoiled in one
out of ten
trucks, the

owner can re-

direct the vehi-
cles while they
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Fig. 3: Temperature curves of various measuring points are summarised graphically. partial  deliv-

mercial tracking and tracing or
telemetry systems. All that is
needed on the goads themselves
is a standard RFID tag costing 10
or 20 cents. The radio sensors can
be purchased depending on the

desired extent and precision of
surveillance, As they remain in
the vehicle, the pro-rated costs
per trip are relatively low.

In return the owner of the
goods or the forwarder receives

ery. At the end
of the transport it can in future be
stated precisely just how many
days of shelf life the temperature
conditions prevailing have cost.
By combining various technolo-
gies such as RFID, wireless sen-
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sor nets and software agents, it is
thus possible to predict the resid-
ual shelf life per freight item at
low cost. Losses in the store can
be reduced by selling the goods
with the shortest calculated shelf
life first, and not necessarily the
goods with the oldest production
date.
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