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Abstract of Master’s Thesis Academic Year 2011

Consumption Prediction System of Consumables with Weight Sensor

Abstract
The problem of distribution stock in business has been significantly improved by Supply Chain Management utilizing
the automatic identification technology such as barcode and RFID. However, the stock management of supplies and
consumables in office and home is usually managed by specific supervisor with rule of thumb. Because of that,
the shortage of stock and excess inventory is common place. Particularly the consumption of office supplies such
as copier papers in university heavily depends on seasons. It is desirable to predict the consumption based on the
consumption history. But such practice is hardly executed. This study proposes an automated consumption statistics
establishment system using weight sensor. The stock of consumables is continuously measured by weight sensor
whose loadcell is chosen to fit the consumable. The sensor data is collected by a database and analyzed to produce a
statistical model of the stock consumption. This study also proposes a most likely neighborhood estimation (MLE)
method to switch statistical model to adapt the seasonal fluctuations. The method is evaluated with an actual paper
consumption history data to show the optimal state switch between a statistical model and another can reduce the
stock amount by 12.1% while we don’t experience out of stock in our case. Even though we need to have several load
cells to fit consumables the information system and the statistics model estimation work for various consumables.
The developed system has been working in a university office for three month monitoring copier paper stock and
water in a refrigerator. Even though we scarcely observe the stock change of copier paper in the office, the proposed
system can establish a statistical model with 9% error in the average usage and 7.15% error in the usage distribution.
The accuracy is equivalent to the statistical model established with consumption data directly measured from copier
machine. we need to have several load cells to fit consumables the information system and the statistics model
estimation work for various consumables. The developed system has been working in a university office for three
month monitoring copier paper stock and water in a refrigerator. Even though we scarcely observe the stock change
of copier paper in the office, the proposed system can establish a statistical model with 9% error in the average
usage and 7.15% error in the usage distribution. The accuracy is equivalent to the statistical model established with

consumption data directly measured from copier machine.
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