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A Novelty Detection Algorithm for Multiple Normal Classes :
Application to TFT-LCD Processes

Tae Woo Joo - Seoung Bum Kim
School of Industrial Management Engineering, Korea University

Novelty detection (ND) is an effective technique that can be used to determine whether a future observation is
normal or not. In the present study we propose a novelty detection algorithm that can handle a situation where
the distributions of target (normal) observations are inhomogeneous. A simulation study and a real case with the
TFT-LCD process demonstrated the effectiveness and usefulness of the proposed algorithm.

Keywords: Novelty Detection, Multiple Normal Classes, Mahalanobis Distance, Bootstrap Method, Data
Mining, TFT-LCD Process
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« Novelty score set, ={MD;(X,)|k = class label, i = index of observations}

+ MD,(X;)= Sum of the between i,,observation and other observations in k., normal class.

(a) Step 1: Calculating novelty scores within each normal group
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* M; = Sum of the distances belween all observalions
in k; normal class and future observation.

(c) Step 3 : Calculating novelty scores between a future
observations and normal observations in each normal group
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(b) Step 2: Determining the thresholds using bootstrapping

input,
input, AND gate |——| Detection
inputs
« inputy — {1, My = Threshold y
10, My < Threshold

(d) Step 4: Detection via AND gate

Figure 1. A Process of Proposed Method
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Figure 2. Bootstrapping to determine the threshold in each normal group
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Figure 4. Simulated normal datasets from the multivariate normal distribution
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Table 1. Comparison between the traditional and proposed novelty detection algorithms in terms of sensitivity
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Table 3. Comparison between the traditional and proposed
OCC algorithms in terms of AUC
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