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Detection of contaminants using image processing on a hard drive reader

a5 dmsganal aliv 8v5% anyTand waz® waz wesdnd invudg®

123941913913INYINSABUNIADS ALINEIAIENS W INeNdonild Weadlvd 50290 Usewnelne

Sarawut Phattaraphuwadol', Snit Sitti?,
Panuwat Mekha® and Payungsak Kasemsumran®*
2%Department of Computer Science, Faculty of Science, Maejo University,
ChiangMai, 50290, Thailand

*Corressponding anthor: payungsak.kae@gmail.com

Abstract

This research has conducted experiments to detect small contaminants through
image processing using the Python language. The objective is to develop an algorithm for
detecting contaminants on the Head Gimbal Assembly (HGA) of hard disk drives. This is
aimed at addressing the performance issues of the read/write head caused by dust
particles. The small and delicate size of the read/write head makes it susceptible to dust,
which can affect its efficiency. Traditional visual inspection by humans is time-consuming
and prone to errors.

The research has developed an algorithm to be used with machinery for detecting
small contaminants, providing assistance and reducing the burden of visual inspections by
humans alone. Experimental results show that this algorithm can successfully detect
contaminants on the read/write heads of hard disk drives with an accuracy of 86.25% and
a specificity of 91.67%. This is achieved through the use of image pixelation and logic gates

in the image transformation process.
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g‘lJ‘ﬁ 1 Head Gimbal Assembly Slider

(i1 : Disk read-and-write head - Wikipedia)
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https://en.wikipedia.org/wiki/Disk_read-and-write_head#/media/File:HDD_read-write_head.jpg
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- 5yuuUURN1S Windows 10 Enterprise
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- Command Prompt
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- Python version 2.7
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Sobel Y
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m1319 1 Confusion Matrix ¥agef 1 713 3 AT

N = 60 Predicted Negative | Predicted Positive
Actual Negative TN = 51 FP = 54
Actual Positive FN =3 TP = 6
54 6 ACC=0.9
1579 2 Confusion Matrix ﬁma&iwﬁ' 271 3 %
N = 60 Predicted Negative | Predicted Positive
Actual Negative TN = 51 FP =6 57
Actual Positive FN =3 TP =0 3
54 6 ACC = 0.85
1579 3 Confusion Matrix ﬁma&iwﬁ' 3 919 3 Ads
N = 60 Predicted Negative | Predicted Positive
Actual Negative TN = 48 FP = 54
Actual Positive FN =6 TP = 6
54 6 ACC=0.8
1577 4 Confusion Matrix ynagnal 4 vis 3 ads
N = 60 Predicted Negative | Predicted Positive
Actual Negative TN =48 FP = 51
Actual Positive FN =3 TP = 9
51 9 ACC=0.9
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M1319 5 Confusion Matrix IUV4 4 YAFIDEUABNY 3 AT

N = 240 Predicted Negative | Predicted Positive

Actual 0 TN = 198 FP =18 216

Actual 1 FN = 15 TP =9 24
213 27 ACC = 0.86

A5 6 miNai“U Confusion Matrix

Measure Calculated Value

Error rate ERR 0.1375
Accuracy ACC 0.8625
Sensitivity SN
True positive rate TPR 0.3750
Recall REC
Specificity SP

0.9167
True negative rate TNR
Precision PREC 0.3333
Positive predictive value PPV
False positive rate FPR 0.0833

gnsruly

1.Error rate (ERR)
ERR = (FP+FN)/(TP+TN+FN+FP)

2.Accuracy (ACC)
ACC = (TP+TN)/(TP+TN+FN+FP)

3. Sensitivity/True positive rate/Recall (SN)
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SN = TP/(TP+FN)

4. Specificity/True negative rate (SP)

SP = TN/(TN+FP)

5. Precision/Positive predictive value (PREC)
PREC = TP/(TP+FP)

6. False positive rate (FPR)

FPR = FP/(TN+FP)
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