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Abstract: This paper presents a failure diagnosis tool for auto-dispensers using probabilistic neural networks (PNN). The auto-
dispenser, which is a key element in large central fill pharmacies, is an electro-mechanical device designed to count and 
dispense different types of medications. When a dispenser unit fails, it usually generates different patterns of error. These 
patterns along with other collected data, such as counting process attributes (counting speed, number of orders, etc.), medication 
information, and mechanical configuration, can be used to identify the failure root cause. In this research, PNN is employed to 
identify the root cause of failure based on this data. The proposed PNN is compared to a multi-layer perceptron with 
backpropagation training (MLPBP) network. Experimental results indicate that PNN can effectively predict the failure root 
cause with an accuracy of 90%.  
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1. Introduction 
 
The recent development of data collection methods and informatics has facilitated the use of data-driven tools in many 

applications. In reliability, data driven tools have been utilized to perform different types of analysis, such as product life 
analysis, warranty analysis, and failure root cause analysis. It is because data-driven tools only require historical data while 
other quantitative and qualitative tools often require strong statistical background and comprehensive knowledge of the product 
design (Kowalski and Orlowska-Kowalska, 2003). In failure diagnosis, data-driven tools are used to identify the failure root 
cause, and such tools can significantly reduce the overall diagnosis time through providing guidance for the diagnosis personnel. 
Several data-driven failure diagnosis tools have been proposed in the literature for different products; e.g., combustion engines 
(Wu et al., 2008) and wind turbines (Malik and Mishra, 2015). This research addresses the failure diagnosis process of 
pharmacy auto-dispensers.  

The auto-dispenser, which is a key element in large central fill pharmacies, is an electro-mechanical device designed 
to count and dispense different types of medications. When a dispenser unit fails, it usually generates different patterns of error. 
These patterns along with other collected data such as counting process attributes, medication information, and mechanical 
configuration can be used to identify the failure root cause. The current failure diagnosis methodology depends mainly on the 
personnel knowledge of both product design and failure history. It also involves extensive examining and testing operations. 
The objective of this research is to develop a failure diagnosis tool which can assist the dispenser diagnosis process. An early 
and accurate prediction of the failure root cause facilitates the dispenser diagnosis and recovery function and contributes into 
a better planning of supply chain network; especially for returned products. The proposed failure diagnosis tool can benefit the 
company in preserving its institutional knowledge. Many companies nowadays face high turnover rates. While large companies 
have methodologies to overcome the negative consequences of employee turnover, small to medium (SMEs) companies are 
less able to handle employee turnover rates (Hancock et al., 2013).  

Data-driven failure diagnosis methods can be generally classified to statistical methods, such as logistic regression 
and non-statistical methods such as artificial neural networks (ANNs) (Venkatasubramanian et al., 2003). ANNs, in particular, 
have the ability to model complex nonlinear relationships, thus, they are considered more preferable to use over traditional 
methods in fault classification applications (Mirzaei et al., 2011). In this research, probabilistic neural network (PNN) is 

mailto:yoons@binghamton.edu

	1. Introduction
	2. Literature Review
	3. Methodology
	4. Experimental Design
	5. Results and Analysis
	6. Conclusions and Future Work




