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Computer Aided Diagnosis System based on

Performance Evaluation Agent Model

Hyun-Sook Rhee*

Abstract

In this paper, we present a performance evaluation agent based on fuzzy cluster analysis and

validity measures.

The proposed agent

is consists of three modules,

fuzzy cluster analyzer,

performance evaluation measures, and feature ranking algorithm for feature selection step in CAD

system. Feature selection is an important step commonly used to create more accurate system to

help human experts. Through this agent, we get the feature ranking on the dataset of mass and

calcification lesions extracted from the public real world mammogram database DDSM. Also we

design a CAD system incorporating the agent and apply five different feature combinations to the

system. Experimental results proposed approach has higher classification accuracy and shows the

feasibility as a diagnosis supporting tool.

» Keyword : CAD system, feature selection, performance evaluation agent, feature ranking
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Table 1. Data information

Mass Type Calcification Type
institution
Benign | Malignant | Benign |Malignant
MGH 50 50 38 52
WFUSM 50 40 52 58
WU 40 60 40 60
Total 150 150 130 170

2. Experiment and Analysis
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Table 2. Features and Ranking Based on Performance

Evaluation

rank features

mass shape
assess
age
avg. hist.
num. of pixels
calc. type
avg. gray level
mass margin

density
mod. entropy
cal. dist.
subtley
mod. energy
difference
entropy
mod. skew
contrast
energy
skew
standard dev.

NRBEzIsaraniscoNoarem -

avg. boundary gray level

Table 3. Comparison of Classification Accuracy

TDBM TDBC
E1) 14 gray level 86.8 81.3
E2) 6 BI-RADS 88.5 83.2
E3) ALL Features 87.2 83.1
E4) Top 10 selected 89.1 85.2
E5) Stepwise selection
of top 10 features 91.7 88.4
V. Conclusions
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