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Deep Learning for fast signal reconstruction

The beat note detected by GINGERINO in 50 secs

GINGER

Hilbert transform is used to

reconstruct the frequency l 0 NN

Fast regressive
Neural /Network
with' linear
activation
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Test Example (Positive Label)

Test Example (Positive Label) 2 0 N N
Neural network
for
classification

With sigmoid
activation




Implementation on GP2

Frequency chart
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Morphological closing y {W
> g

(Dilation = Erosion, using the same structuring element)  GINGER

Dilation expands “good” regions. At each position, the window performs a local logical test:“does this
window contain at least one good sample2”

Erosion shrinks “good” regions. At each position, the window performs a local logical test: “does this
window contain only good samples2”

Original mask (with holes):

11101100111100011100001111100000111111
\ After dilation (window 4): ‘

111111111111111111110111111110011111111

After-erosion (closing):

1111111111111111110000111100000111111



ws(0 con maschera — d20251113 h13

GINGER
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Contrasto e soglia — d20251113_h13

GINGER
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d20251113 h13 — ws0 con zeri dove mask=0

N datat
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a
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0.6 Distribuzione z (buoni) (corr=0.976, skew=-0.031, kurt=3.802)
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Hilbert's analytical function 4 @
5 %

I(t)y=1,+1,+2\/I,I, cos(w,, t + Agp) . GINGER
x(t) = I(t) — < I(t) >
z() =x(t) + i A {x(2)} .

1 T x(7)
%{x(t)}:;p.V.J_ ——dr. 3 dy(t)
o0 . W (1) = — .
X(1) = A(eos(y(®),  =(1) = A ™. dt
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w(t) = arg(z(r)) = arctan(



Analysis of ring laser gyroscopes including laser dynamics Q

https://doi.org/10.1140/epjc/s10052-019-7089-35
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Identification and correction of Sagnac frequency variations: an implémentation for the GINGERINO data analysis

https://doi.org/10.1140/epjc/s10052-020-7659-6
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GINGERINO

ws0 vs Temp ws0 vs Temp

GINGER

280.005

dati N=10440. R=-0.020 datl N=62966, R=-0.086

fit OLS robusto: y=a+b X fit OLS robusto: y=a+b X

fit robusto a=280. b=-0.00156 fit robusto (| a=122, b=-0.0814
IC95(b)=[-0.00762, 0.00451] IC95(b)=[-0.0873, -0.0755]
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ws0 vs Tilt ws0 vs Tilt

Scatter & fit — ws01l.Hz Scatter & fit — ws0
280.018 N=10440, R=0.001 N=62966, R=0.088
dati robusto: y=a+b x robusto: y=a+b x
fit robusto IC95(b)=[-0.935, 1.33] IC95(b)=[4.18e+03, 4.84e+03]

280.014

280.012

-

v {‘ﬁ.7 Rari,

280.01

.
A P

280.008

280.006

280.004 : : : :
0.7374 0.73745 0.7375 0.73755 0.7376 0.73765 0.7377 . -2.5

Tilt [unit] Tilt [unit]




GGGGGG

[ FOR YOUR ATTENTION



