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2 A GETalT: *“plate with 16 sections
2 (Jénarj 2 Wwaveforms analysis.
Eb —used to identify Impact Source.

f_x’" S values Mean, Median, Mode, Peak
-_—r=1 ﬂ/alue & FFET value.

_» These outputs are inputs to FIS.
® Procedure to get output Is discussed.
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Fig. 1: Test System Circuit: Two Sensor Arrangement of the ceramic plate
(courtesy of [1])



T@s . stem Descripti __auf'n"d;a...
MEthodolooy™
CstarT__

Hit the Ceramic Plate
v

DAS generates Waveform
v

Convert DAS output file into text file
v

Consider two files for both
Sensor A and B

¥

Using software, find out RMS, Mean, Median, Mode,
Peak Value and FFT

y

Make Fuzzy Model
v

2"d approach: reduce inputs

v v

Remove unchanged inputs Calculate Output using “EVALFIS”

Fig. 2: Flowchart for Impact Source identification

| 1stApproach: Mean, Median, Mode, Peak value,
| FFT as Inputs
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ME ]mps; source identification method:
SNOONSIter fWO Sensor arrangements

2 jL];j'li__.l with 1 of 2 defined source.
_,ff#Sf?é'Cquires waveforms 2 waveforms from

~ sensors A and B, respectively.

- ® Optain RMS value, Mean, Median, Mode,
Peak value & FFT value from data.

® Define fuzzy model using Mamdani type FIS.
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Fig.3 Sample waveforms obtained after creating Impact from Delrin® on left

and Steel on right on section(0,2)
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SHRE J]l‘ e parameters: RMS value, Peak
va]l e, Median, Mode and FFT value.

= IL} jque 5 FIS parameters: Location Index,

.____'_,_ — —

= ATms Amax, Brms & Bmax
_-° The parameters ranges in Table 2.

* IS output value around 0.25 corresponds
to Delrin® & 0.75 to Steel
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Fig. 4 Fuzzy Inference System: (a) five Inputs, (b) Output membership function
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Fig. 4 Fuzzy Inference System: (c, d) Input membership function
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Appendxaiable 4 Data Filg for
sapitired mpact\Waveforms =

IMDEX | A-FEMS L MEAN | AMEDIAHN | AMODE | A-DIOST 4-FFT E-FMS E-MEAN | B-MEDIAH | B-MODE | B-MIA2C E-FFT OUTRUT

[(LN1)] 2R535T | -0 14467 -0.20569 0.029661 1763706 | 0550063 | 223064 | 0070028 0.0966 -0.2303 11.12996 | -0.5005 Steel
[(LN1)] 212624 -0.04041 0402587 -1.368T3 1024457 | 0506629 | 1.19723 | 0.035330 -0.15435 -0.11974 5262802 | -0.50915 Delrit
0,13 2625T4 | -0.10151 0.098547 0.506629 1474435 | 0506620 | 255679 | -0.02371 006732 -0.76011 1240723 | -0.5005 Steel
0,13 1.90266 -0.03329 0358052 0367639 B611444 | 0406629 | 2448740 | 001694 0243712 000411 Q304045 | 0.50332 Drelrit
0,2 2786107 | -0.00544 0.202529 0402587 16.05606 | 0500620 | 2995505 | -0.05062 0113002 -17 6806 1078581 | 043735 Steel
0,2 1254013 | -0.03537 0367639 0367639 2.02%26 | 0515315 | 28TSIE3 | 0.035245 0451509 -0.68205 2.101193% | 0.50332 Drelrit
(] 2703209 | -0.04608 -0.0059 0.639052 157365 | -0.52T711 3831043 | 03BITTS 0131315 -17 6806 17.74007 | 0520628 Steel
(] 2.1100172 | -0.0139% -0.4403 -1.1873 1296355 | -0.50104 070854 | 0.11412 0312041 -17 6806 Q520038 | 0.511974 Drelrit
(1,0 2005658 | -0.0995] 0.07287 -0.55317 8342152 | -0.50104 2187385 | -0.0115% 011108 -0.734 15 QEIMAL | 04355 Steel

2874385 | 002179 0.133095 0.020166 05308 | 0406629 | 1603892 | 0.012873 -0. 26685 -0.52934 5300226 | -0.5005

1676259 | -0.04012 -0.04064 0.3937 8.724373 | 050104 1.573216 | -0.0493 -0.02455 0511974 634451 -0.5005

2009338 | -0.06173 0.028353 0.202539 6830643 | 050973 1532659 | -0.05534 011108 043319 5.068455 | -0.50905

1364033 | -0.22585 -0.05502 -0.15357 4832671 | 0654305 | 2.12x60 | -0.10742 006752 0540511 9174241 | -0.5005

14059263 | 0.04077 -0.10145 062366 Sa6e0s | -0.50973 2.107633 | 0023921 0.105354 0235053 5040615 | -0.5005

1.84302 -0.02534 -0.0753% -0.0753% 1027063 | 0500629 | 3753090 | -0.13632 011108 -0.46553 10 46563 | -0.5005

1506111 | 0002663 -0.10145 -0.10145 Thels: | -0.50973 3466485 | 0083551 0312041 0551303 Q300335 | 050332

3196053 | -0.11055 -0.04064 030955 17.0200 | 05014 3197638 | 0013509 0.01s71s -0.T6ETE 1708364 | 0511974

4061507 | 0305400 0219963 -17.7087 1552616 | 0500629 | 3745215 | 004166 0362 1.550061 13.04241 | -0.5005

203707 | 0004193 0167342 09267 2038112 | 051342 1761954 | -0.03027 -0.11974 -0.12838 2191548 | 065032

2866071 | 0050799 0107034 -0.67478 11.73&7 -0.5014 1.23082 000187 -0.0332 -0.18032 5474338 | -0.5005

1214743 | 0.009552 0.03754 0.054913 5458326 | 0515315 | 2606384 | -0.07TH -0.13705 0442745 1413376 | -0.5005
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~  Identification of more impact sources.

~ = Approach suggested here will lead to more
reliable technigques.
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