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From Hamburg to Costa Rica: 
First test of the intelligent container completed successfully
The future container will supervise its content by itself. If there is a potential risk for the freight, the intelligent container will send a warning message. This is the basic idea pursued by the University of Bremen in a transfer project (www.intelligentcontainer.com) since two years ago. After previous tests on trucks and under laboratory conditions, the first full system test was carried out in September for the sea-transportation of foods.

Two containers loaded with bananas were fully monitored on their way from a farm in Costa Rica until their arrival in Hamburg. The intelligent container measured the temperature and humidity of selected pallets and transmitted the data 4 times per day. 

‘According to these data we can improve our warehouse management,’ said Axel Moehrke, executive director and quality manager at Dole, Antwerp. ‘We can inform the farm without delay as soon as a problem arises. If we discover the problem only after unloading in Europe, two further shipments with probably the same problem would have left Costa Rica, and we would have no means to intervene.’

The future processing of temperature data will take place directly inside the container. New mathematical methods need only the measurements of the first 4 days in order to predict the temperature at the arrival port, or more importantly, the total sum of temperature deviations over time. 

A set of wireless sensors and a communication gateway are the core components of the intelligent container. The gateway collects the sensor data and forwards them by Wi-Fi to the vessel. The installation of the gateway took place at a workshop in Dole in Puerto Limon, Costa Rica. ‘Although we got very good support from the local staff, this was the most exhausting part of the project,’ said Reiner Jedermann, system developer at the Microsystems Center Bremen. ‘We worked the whole day inside a container at 30 °C without ventilation.’
Afterwards, 20 sensors per container were placed inside the banana boxes. The containers were transported by truck to the harbour. The data were collected by a Wi-Fi access point onboard the vessel and then transmitted over the existing satellite communication system to a server at the University of Bremen. A website provides several views to the collected data and a messaging function. 

The web-based access makes it easy to detect the temperature differences, for example, between the door side and the side with the cooling aggregate or between different containers. Even if the pallets are correctly packed and stacked and the bananas loaded in proper quality state, temperature deviations between 1 °C and 2 °C were found. The quality inspection on arrival showed a small but still measureable difference in quality between the two containers. 
 ‘The data transmission over several radio links of different types was one of the high challenges in the project,’ said Markus Becker, research associate at the work group of communication networks at the University of Bremen. ‘The high air humidity of almost 100% dramatically reduced the radio link quality inside the container. Only by forwarding over multiple sensors, it was possible to collect the data.’

This pilot test showed the general feasibility of the intelligent container. But it also became clear that it is not sufficient to combine standard components. The system must be able to react autonomously to the disruptions by self-healing capabilities. The system has to repair or search for alternatives for disturbed communication links.  The development of such robust systems is one of the main ideas of autonomous control and the goal of the Collaborative Research Centre 637: Autonomous Cooperating Logistic Processes - A Paradigm Shift and its Limitations (www.sfb637.uni-bremen.de/?&L=2).  A planned follow-up project should result in a commercial system for fully automated food transport supervision after 2 or 3 years. 

Pictures are provided at the following address:

 http://www.intelligentcontainer.com/supervision/field-tests/costa-rica-2009.html 
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