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Abstract Surface Mount Technology (SMT) devices, referred to as automated equipment, are used to
mount and solder various small electronic parts of PCB boards. If the SMT equipment is not regularly
maintained, the equipment may malfunction, leading to enormous economic damage. Thus, diagnosing
the operating state of SMT devices is very important. In this paper, we propose a new technique for
feature extraction of time-averaged spectra, which is a signal processing technique in the data
preprocessing stage. The data is split into training data and testing data, and the normal signal of each
operation (Element Mount, Cylinder Air Blowout, Oscillation, Stop) is defined using the learning data.
Then, the signal is examined to see whether the time-averaged spectral feature belongs to the normal
threshold range by using a similarity comparison technique (Histogram Intersection, KL-Divergence,
Earth Mover Distance). Lastly, if the signal does not belong to the threshold range of all motions, a new
motion is said to have occurred and a proposed system decides that the signal is abnormal. As a result
of the verification through experiments, the proposed similarity comparison method was able to obtain

classification performance similar to that of an artificial neural network with relatively less learning time.
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Fig. 1. SMT(Surface Mounting Technology) Equipment

(a) Full View (b) Location of Recorder in Equipment

AAEA W2 12 AHEHS o5l YjM=
ZAA| HlolE=2RE & 53
ot & UL HoJHERE 24

Eglo] Praatd ol83te] FEEA] whet 22 welR
it Z2te] BaRe slme] gulg Rasks A%

(Mouny), 7%} |X& A|AsH:= oflo] £&(Ain), F&

S5 H2(Oscillation), 4|9 A AEi(Rest)=
4ol5t9 o™ Table 12 FEEZOZ e HolEQ
Argolct.

Table 1. Experimental Dataset

Class Name Total Data Slice Size
Mount 500 2sec
Air 500 2sec
Oscillation 500 2sec
Rest 500 2sec
Total 2,000
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Fig. 2. Spectrogram to Time Averaged Spectrum
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Fig. 3. Time-averaged Spectrum according to Class
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Table 2. Similarity Result according to similarity Comparison Techniques
Method Operation
Air Rest Mount Oscillation
HI 0.9426 0.6439 0.7768 0.7127
Air KL 0.0121 0.0326 0.2346 0.1071
EMD 0.0049 0.1356 0.0795 0.0698
HI 0.6439 0.9662 0.6415 0.6398
Rest KL 0.3726 0.0105 0.3592 0.3623
EMD 0.1356 0.0132 0.0662 0.0682
HI 0.7768 0.6415 0.9236 0.8998
Mount KL 0.2346 0.3592 0.0212 0.0324
EMD 0.0795 0.0662 0.0131 0.0098
HI 0.7127 0.6398 0.8998 0.9365
Oscillation KL 0.1071 0.3623 0.0324 0.0167
EMD 0.0698 0.0682 0.0098 0.0117
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