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Here, use was made of the following definitions:

N
Aje =) Xjion (X1,
i=1

N
Bikiky = Z Xji(T+aq) (X715, (X710
i,k1,ka=1 (18)
N
Cirkyks ks = Z X (XAl)ikl (Xﬁl)i@ (XAl)ika’
i kg kg ka=1

ng = X5 (X—l)ik'

The modified noise intensities D; for an auxiliary system (3) are expressed in terms of dj;, and the modified
initial condition for §; are expressed in terms of g; as follows:

N
Dj = ZXJZdZ ij = ZXquz(O) (19)
i i=1
The parameters 7); that appear in eq.(17) are related to the original model parameters 7;, as follows:
N
TED PP (20)
i=1

From eq.(17), we can see that if the system’s dimension L increases, and if we cannot make any assumption on
the form of the coupling, the increase in the number of parameters is proportional to L3. In aprticular, when
L = 2, the following base functions have to be used to infer matrix elements of A, B,C,I", D, #:

up =1 Uz = Y1 U = Yo uy = y3 us = 43
us =YYz Uz = y‘;’ ug = y%yz Ug = ylyg Uy = yg’
b h
u = b a(0) exp (8(t — 14)) — o (11 (0) exp(3lio — 14)) + (k) . o
1=0
k
h
ui =hy_ya(l)exp (Bt — ti)) — 5 (12(0) exp(B(tc k) T y2(k))
1=0

u1z = —exp(B(to — tx)) .

Thus the total number of parameters is 26 and the vector ¢ as a function of the parameters’ matrix elements
takes the form

¢ = [f1, T2, —A11, — A1, —A1, —Aso, ...

Bi11, Bo11, (B2 + Bi2i), . - -

(Ba12 + Ban), Bi22, Baga, —Chi11, —Conin, - - - -
—(Crn12 + Cri21 + Cr211), —(Cor12 + Ca121 + Co211), - - -
—(Cr122 + C1221 + C1212), —(Ca122 + Ca221 + Ca212), - ...
—Chro22, —C2002, 71,72, G1,G2] -

4. INFERENCE OF THE CONTROL PARAMETERS FOR TWO COUPLED FHN
SYSTEMS

In this section the inference algorithm described above will be tested using synthetically generated signal for the
system of two FHN oscillators. First, we will describe how the signal is generated and how the stream of data
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