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What is FSV?

The Feature Selective Validation technique
has been proposed by

Prof. Alistair Duffy

De Montfort University, Physical Layer
Laboratory, Leicester, UK
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What is FSV?
IBis

e The UAg EMC Laboratory, in cooperation with
DMU Physical Layer Laboratory , has
developed an automatic tool to compare
datasets

e The FSV tool can compare 1D and 2D datasets

e FSV uses the same approach for all data—> this
makes standard each comparison
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b Why Do We Need FSV?

What do you think about these two files?

% = ' EQUAL?
SIMILAR?
DIFFERENT?
VERY DIFFERENT?
VERY SIMILAR?

They are:
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30/04/2011 D. Di Febo, FSV Tool 4



o~

IBiy

Why Do We Need FSV?

And these ?

10 | | 10~
5-. 5-
0- ,,n‘:“ 0-.
5 s N
-12> -12>
2 They are
, P, ¢ ) EQUAL?
SIMILAR?
DIFFERENT?
VERY DIFFERENT?
VERY SIMILAR?
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Now can YOU classify these
two files?
EQUAL,

SIMILAR,
DIFFERENT

VERY DIFFERENT l

And YOUR NEIGHBOURS?
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FSV Method
iBIS

Input Input
DATA 1 DATA 2
FFT and FFT and
filtering process filtering process
DC LOW HIGH DC LOW HIGH

~_ N

Computation
figure of merit

—Imewo L rearure
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ﬁ’\ FSV: Trend
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ADM Computation \
iBis__ OV Computation

Point-by-Point > ADM (n)

ol X V4 ADM ==
ADM (n) = |—| +|=|exp< |=
=155 p{| 5|} N
/ From the ‘offset’ data
From the ‘trend’ data Calculate:

a = (|LO1 (n)| —|LO2 (ﬂ)|) Point-by-point 2 (‘ DCl (n)‘ _‘DCZ (n)‘)

p= %Z((‘Lol (')‘ +‘L02 (')‘)) Once only 0= %ZN:J((“DQ (I)‘ +‘DC2 (I)D)

n is the nth data point
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FSV: Feature
iBIS
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FDM Computation

(/Z\/

Feature Different Measure (FDM)
FDM ( f )= 2(FDM,( f )+ FDM,( f )+ FDM,( f)|)

Loy (1) -JLoz (1)

Z ([Loy (i) + Loz ()

FDM,( f )=

\Hll(f)\ i, () FDM3(f)— \Hl1 (f)|—|Hi," ()

ISI (jHl1 ) +|Hi, (i ){)) Z ([Hl1 )+ |Hiy" (i ){))

FDM ,( f )=
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GDM Computation |
iBis__ SOV Computation

Global Different Measure (GDM)

TREND FEATURE
(ADM) (FDM)

o o )

~<_=

GDM( f)=+ADM( f )? + FDM( f )2
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fBis

R

Interpretation Scale for FSV
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From ADMIi to ADMc: Histogram|
IBIS *

How many points of the ADMi fall into each category?
Same algorithm applys for FDM and GDM

ADMc

FSV FSV
value (quantitative) mterp%'eta%tmn .
(quahtatlve) 0,375

0,350 )=+
Less than 0.1 Excellent 0,325 |f

0,300 1=

0,275 { &=

Between 0.1 and 0.2 | Very good

0,250 [~

,225 { ==

Between 0.2 and 0.4 Good _—

0,175 {f==

Between 0.4 and 0.8 Fair 0,150 {f==

0,125 {|==

0,100 {f=+

Between 0.8 and 1.6 Poor 0,075 {5

0,050 1}

Greater than 1.6 Very poor 0,025 { [

0,000
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Grade & Spread Chart
iBIs P

— Grade: number of categories starting from ‘Excellent’
to contain 85% of the total confidence data.

— Spread: number of categories around the highest
value category to contain 85% of the total confidence
data.

e Similar use to variance in statistics

— Gives a measure of reliability of the FDM and ADM in
calculating the GDM and can be used to weight the
GDM calculation
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IBIS

«

FSV Tool: 1D Analysis

EArs¥ Tool 1.0.0

File Help

——,

{f ﬁ\l
ek

&g EMC Labaratory University of L'aaguila, IT

.

L ]

DMU Phywsical Laver Laboratary, Leicester, LK

EMC Laborakary MSE8T Ralla MO LSS

LICENSE

Uit
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; View Input & Focus Options

«

|

EArs¥ Tool :1D FSY Focusing procedure x|

~Original Data :

0,65 |
0,60
0,55
0,50
045{f |
0,40

5 0,35
0,30
0,25
0,20
0,15
0,10
0,05

[}
0,00 F
0] 25 50 75 100 125 150 175 200 50 80 70 B0 90 100 110 120 130 o c u S I n g

X X

—Dataset 1 —Dataset 2 —Dataset 1 —Dataset 2

Focus Damain

®-Min ll J Ll

¥-hax il J Ll Continue with Original Data

Save Focus Data and Continue
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=< Result Window: ADM
IBis

pry

EAFsY Tool :1D F5¥ Plot figure of merit x|

MMain Menu | Data Display | Grade/Spread chart: | B D M i P I ot
~Data Display

ADMtat=0.139580460... ADMconf=1.8203125 ADMpw=2 405304602, . 4 oo ADMpw=2,40580460...

Kadmi=1.0 KFdmi=1.0 Kfdmi=1.0

ADMc Plot

VP

Expoark Figure | Expoart Figure |
Tirnme Dormain Analysi Ecellent [0.0-0.1) Tirme Domain Analysi Erzllent [0.0-0.1)

ary Good [001-0.2) Sery Good [0.1-0.20
5 ADMi ) ADMC Good [0.20.4) 1 ADHi Good [0.3-0.4)
 FOMi " FOMc A0  FOMi  FOM: Fair [0.40.)

Poor [0.8-1.6) Poar [0.8-1.6)
¢ GDMi ¢ GDMc “ry Foor [1.6-Inf.) " GDMi & GDMc iy Poar [1 6-Inf )
I Hide legend [~ Hide synthetic figures [~ Hide legend [~ Hide synthetic figures
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(Bis

B rs¥ Tool :1D FS¥ Plot figure of merit

Main Menu |

Result Window: FDM

Daka Display | GradefSpread chart |

~Data Display

FDMtat=0,174356036,,, FDMoonf=0,3671575

kfdmi=1.0

Kadmi=1.0

FDMpw=2, 753560362, .,

FDMEob=0,17435603625452997

Kfdmi=1.0

FDMpw=2,753560.30,,,

1l fin |
01 Jm |Lﬂb.1j Mﬂf H"Jql'u"w. ﬂ(wﬁd Vﬁunnl UI ll'N U\{I"

o] 25 =0 753100
X

125 150 175 200

Timne Domain &nalysi

£ ADMi £ ADMC
£ FOMi £ FDic
= GDMi " GOMe
[ Hide legend [~ Hide synthetic figures

Export Figure |

Ecellent [0,0-0,1)
“ery Good [0,1-0,2)
Good [0.2-0.4)

Fair [0.4-0,8)

Paor [0.8-1.6)

ary Poor [1.6-Inf.)

0,200
0,175 1}
0,150 1}
0,125

|:|J a0

Time Domain Analysis
= ADM

= DM

" GDMi

[~ Hide legend

" GDME

[~ Hide synthetic figures

Export Figure |

Ecellent [0.0-0.1)
“wiery Good [0.1-0.2)
Good [0.2-0.4)

Fair [0.4-0.873

Poar [0.8-1.6)

“wery Poor [1.6-Inf.)
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FDMi Plot
(Derivatives applied)

FDMc Plot

19



F

S

Result Window: GDM

EArsv Tool :10 FS¥ Plot figure of merit

Main Menu I

Data Display |

Grade/Spread chart |

~Data Display

Kadmi=1.0

GDMtob=0, 245964855, .. GDMoonf=0.125

Kfdmi=1.0

GDMpw=3 234824277, ..

5156858 GDMconf=0.125

kadmi=1.0 Kfdmi=1.0

GOMpw=3.23452427 ..,

ﬁ rﬂH‘
H |||L,,,#"J \ | m'n" W

I|'Illlfll| Mi f |'

Yk

l
[|

50 75 100

X

125

Time Domain Anal
= ADMi
£ FDMi
& GDMi

[ Hide legend

= ADMc
™ FDMc
) GoME

I Hide synthetic figures

150 175 200

Expoart Figure |

Ecellent [0.0-0,1)
Wery Good [0,1-0.2)
Good [0.2-0.4)

Fair [0,40,81

Proor [0,8-1.6)

“wiry Poor [1.6-Inf.)

0,425
0,400

0,000 15
WP
Export Figure |
Time Domain Analysi Ecellent [0.0-0.1)

“ery Good [001-002)
" ADMi Good [0.2-0.4)
= FDMi Fair [0.4-0.5)

Poor [0.8-1.6)
S wiery Poor [1.6-Inf.)
[~ Hide lzgend [~ Hide synthetic figures
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GDMi Plot
GDM (f) =

— JADM ()% + FDM (f)’

GDMc Plot

This two files:

EX for 2 12%
VG for 2 35%
G for 2 40%
F for > 7.5%
P for 2 2.5%
VP for 0%
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Grade Spread View
iBis

EArs¥ Tool :1D FS¥ Grade and Spread Data x|

Main Menu | Data Display | GradefSpread Chart |
~Point to plot
Grade Spread value )
| ’ ™ o al confidence
)  ron data
[v &OmM

-Grade/Spread Threshold

§4_ Threshold

53 1y 2|
1 [ | ‘

0]

00 05 10 15 20 25 5 40 45 50
spread Grade/Spread
Export Figure | 4 ]; f

quantification of data comparisons
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| Main Menu

Erade,.-"Spread Chart

Varying the Threshold

EArsy Tool :1D FS¥ Grade and Spread Data

Drata Display |

Grade Spread value

GradefSpread Chart |

:,-‘.

Grade

Export Figure

v ADM
[ FDM

[+ =DM

Threshold

~Grade,/Spread Threshold

1 B

Of tota
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85.0%
confidence

data
(default value)



perunit

"‘o":';

perunit

30/04/2011

X
5%
REO0

perunit

perunit

~

EArs¥ Tool 1.0.0
File Help

=10 x|

¥
{1Ag EWC Lb

IIAg EMC Labarakary University of L'aquila,IT

o

Thrrerdd Lag | abeasaery

DL Phvsical Laver Laborakory, | eicesker, Lk

FSV Tool

EMZ Laboratory, MS&T, Rolla, MO, LSS

FSV 1D | FSY 2D

LICENMSE QuIT
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X

perunit perunit perunit perunit

I [ atazet 1 I [rataset 2

~Forusing D F o C u S i n g
wemin= a0 xmax= o tmin=[26 vmex= a4 / S e Ct i O n

Set & - Minimunm Sek ¥ - Minimum
I 2 ~ 2
Sk ¥ - Maxirmurm Sek Y - Maximurn
Rl Il Rl Il

Reset ko default | Apply Limits |

\_ J

Back | Mext |
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Trend: ADM

2D FS¥Y Results x|
Main Menu | I Daka Display GradeSpread |
~Data Display

ADMEok=0,9133607 ADMconf=4.0117188 ADMpw=5,1429509 =4.0117186 ADMpw=5,1429509
Kadmi=1.0 KFdmi=1.0

Glas &l<| e

---------- ADMc Plot

~Time Darmain Anakysis ~Time Damain Analysis
Excellent  [0.0,0.1] Excellent [0.0,0.1]
“ery Good (0,1,0.2 ery Good (0,1,0.2
& ADMi ) ADME Good 0.2.0.4 € ADM Good 0.2.0.4
F air 0.4,0.8 F air 0.4,0.8
. Poaor 08,15 . Poar 0.8,1.6
= FDMi = FDMc YYary Poor [1.6.infl £ FDMi " FDMz ‘fary Poor [1.6,inf]
= GO ~ GDMc : = GDMi = GDMc .
Ex:pork Figure | Export Figure |
[~ Hide legend [~ Hide synthetic fiqures [~ Hide legend [~ Hide synthetic Fiqures
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B 20 Fsv Results

Data Display

F o

Main Menu |

I Diaka Display

Feature: FDM

Grade/Spread |

FOMbot=0,2436293 FDOMconf=2,34%6094  FOMpw=3.2231463

kadmi=1.0

KFdmi=1.0

Ge|afs &z

96094

FOMpw=3.2231463

r~Time Domain Analysis

= ADMi
{* FOMi

" GDMi

[ Hide legend

= ADMC
" FOMc

" GhMc

[~ Hide synthetic figures

Excellent  (0.0,0.1]
ery Good (0.1,0.2
Good 0.2,0.4]
F air 0.4,0.8
Poaor 0.8,1.6
Yary Poor [1.6,inf)

Expork Figure |

rTime Domain Analysis

¢ ADMi  ADMc

) FDMi

" GDMi " GDME

[~ Hide legend [ Hide synthetic Figures

Excellent (0.0,0.1]
Very Good (0.1,0.2

oo 0.2,0.4]
Fair 0.4,0.8
Poar 0.8,1.6
Very Poor [1.6.inf

Expork Figure |

30/04/2011
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FDMi Plot
(Derivatives applied)

FDMc Plot
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ﬂ%‘; Global Value: GDM

B 20 rsv Results x|

Main Menu | I Data Display Grade/Spread | G D M i P I Ot
~Data Display
GOMtob=0,992024  GDMoonf=4.2734375 GDMpw=5.24125 W1 arit GDMconf=4, 2734375 GDMpw=5.24126

Kadmi=1.0 kFdmi=1.0 Kadmi=1.0 Kfdmi=1.0

G|l f% &

GDMc Plot
This two files:

0,325
0,300
0,275
0,250

EX for 2

5%

VG for 2
G for 2

.0%
18.0%
F for > 25%

P for 2 30%
VP for 15%

0,000

~Time Domain Analysis

~Time Domain Analysis

Excellent  [0.0,0.1] Excellent (0.
Very Good (0.1,0.2 Wery Good
" ADM ™ ADME Good 0.2,0.4 " ADMi Good
F air 0.4.0.8 Fair
. Poar 0.8.15 ~ Poar
" FDMi " FDMC ‘fery Poor [1.6,inf) " FDMi ery Poor
&+ GDMi  GONe GO

Export Figure |

Export Figure |

[~ Hide legend [~ Hide swnthetic figures [ Hide legend [ Hide svnthetic Figures
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Summary \
Bl >

e Quantification of data comparisons
— ADMi/c Amplitude difference
— FDMi/c Feature difference

— GDMi/c Global difference
— Grade & Spread visual data

e Portability (Java version)
e Free (at present) upon request
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Next Steps \
Bis___ N

e VVector FSV-1D: Analyze and compare more 1D
data sets together.

e VVector FSV-2D: Analyze and compare more 2D
data sets together.
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Contacts |
jBis____ e

e Prof. A. Orlandi,

— antonio.orlandi@univagq.it

e Engineer F. de Paulis

— franceco.depaulis@univagq.it

e Engineer D. Di Febo
— danilo.difebo@univaq.it

Website
http://orlandi.ing.univaqg.it/uag laboratory/index.html
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